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PRINTING APPARATUS, CONTROL METHOD THEREFOR AND
DATA PROCESSING APPARATUS USING THE PRINTING APPARATUS

The present invention relates to a printing apparatus for printing according to commands
received from a host computer, and relates particularly to a printing apparatus suitable for data
processing apparatuses, such as point-of-sale (POS) terminals and electronic cash registers
(ECRY), used in processing monetary transactions.

When it is inappropriate to continue a current printing operation, since, for instance, the paper
supply is depleted, the printer cover has been opened, or an error has occurred, conventional
printing apparatuses typically stop the printer mechanism containing the print head, and bring
the interface to the host computer off-line {(a logical non-connection state) to both protect the
printing apparatus and the communications data, and assure user safety. Once this off-line
state has been entered, however, internal control of the printer apparatus stops, and the data
already transferred to the printer apparatus is no- longer processed. Dafa is also no longer
received by the printer apparatus, and the printer apparatus cannot receive or process any data
output thereto or respond to inquiries from the host computer.

The printing apparatus éven moves off-line when the form-feed switch is pressed and paper is
being advanced, and when the data receive buffer storing the received data is full {a buffer full
state), and it is dlfflcult to distinguish between these off-line states and off-line states in which
itis mappropnate to contmue prmtmg _

When the printing apparatus goes off-lin_e, the host computér is no longer able to send the print
data, and the complete system, POS,-ECR, or other, comes to a stop. In such a case, the host
computer typically dlsplavs a message such_as "printer problem, please check” on a display
device, and the user must manually inspect the printing apparatus and correct the problem
leading to the off-line state. However, for many .general POS and ECR users, determining the
problem is often difficult and tlme-consummg

On the other hand, control commands ""étor'ed in the data receive buffer are interpreted in a
first-in-first-out (FIFO, the first commands stored are the first interpreted) order, and the
appropriate command process is executed.- Control commands that have been processed are
deleted from the data receive buffer. As a result, as control commands are successively input
from the host computer, the commands are stored one after the other to the data receive
buffer, and processed in order from the oldest control command stored. This creates a time lag
between output of the control command from the host computer and actual executlon of the
control command by the printing apparatus. ' '
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Errors generated in the printing apparatus include recoverable errors, such as paper jams in the
paper transport path, and non-recoverable errors, such as problems with the power supply
voltage from the AC-DC converter and damage to the head temperature detector of the printing
head. The methods of handling recoverable and non-recoverable errors differ greatly, and it is
therefore necessary to distinguish between the two; this is, however, difficult for the average
user.

Furthermore, even if the cause of the error is removed in conventional printing apparatuses, it
is necessary to reset the printing apparatus or turn the power off and then on again to escape
from the error state. Both of these operations also destroy the data stored to that point in the
printing apparatus.

To minimize the effects of these problems, the host computer in data processing systems using
such conventional printing apparatuses adds a status request command to each line of data

. instead of batch sending plural lines of data, and uses the response to determine the current
status of the printing apparatus. This, however, adds significant overhead to the host
computer, and leads to reduced throughput in the data processing system.

As a result of the above, stand-alone type dedicated data processing systems integrating the
data entry device, processing device, and printing apparatus are widely used in conventional
POS/ECR systems. Systems connecting a host computer with a printing apparatus using a
general-purpose interface are not widely used, even though they offer excellent flexibility, due
to data reliability problems {(i.e., security issues). To improve data reliability and simuitaneously
improve operability (usability), it is desirable to have a data processing system whereby the
cause of any stop in printing apparatus operation can be known even while the printing
apparatus is in a off-line state, and the cause of the problem can be quickly corrected.

Therefore, the object of the present invention is to provide a printing apparatus whereby the
aforementioned problems of the prior art can be resolved; a high reliability data processing
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This object is achieved with a printing apparatus, a controlling method and a data processing
apparatus as claimed in claims 1, 17 and 22, respectively.

Preferred embodiments of the invention are subject-matter of the dependent claims.

The embodiment of claim 14 enables the host device to recover from errors. in the printing
apparatus.

The embodiment of claim 16 further enables the host device to cancel a cut-sheet form
insertion waiting state of the printing apparatus.

By means of the invention, it is possible for the host computer to determine and evaluate the
cause of an off-line printing apparatus state even after the printing apparatus goes off-line. The
host computer can thus notify the user by means of posting a message, and the system can
recover from the off-line state by means of host computer control if the user corrects the cause
‘of the problem. In addition, when the printing apparatus is in a cut-sheet insertion standby
state, the waiting state can be cancelled by the user issuing a "cancel cut-sheet insertion
waiting state command' from the host computer.

According to a preferred embodiment, when an error occurs in the printing apparatus, it is also
possible for the host computer to determine what error occurred and where, and whether the
error is recoverable or non-recoverable. When the error is recoverable, it is also possible to
recover from the error and resume printing once the user corrects the cause of the error. It is
also possible to select whether to resume printing from the print line at which the error
occurred, or to destroy all data already sent and then recover from the error.

. Preferred embodiments of the invention are described below with reference to the
accompanying figures, in which:

Fig. 1 is an overview of a printing apparatus used to describe the preferred embodiment of
the invention;

Fig. 2 is a cross section illustrating the operation of the printing apparatus of the present
invention; )
. Fig. 3 is a a schematic view illustrating a printing unit of the printing apparatus according

to a preferred embodiment of the invention;

Fig. 4 is a block diagram showing an example of the control circuit for implementing a
control method according to the present invention;
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Fig. 10 is a flow chart of a control method applied by the printing apparatus according to a
preferred embodiment of the invention; '

Fig. 11 a conceptual diagram of the data processing apparatus of the invention:

Fig. 12 is a flow chart of a control method applied by a host computer using a printing
apparatus according to a preferred embodiment of the invention; and

Fig. 13 is a flow chart of a control method apblied by a host computer using a printing
apparatus according to a preferred embodiment of the invention.

In general, recording paper used in the distribution industry is either cut-sheet or continuous
forms paper. Cut-sheet paper includes irregularly sized, individual voucher forms called slip
paper, and multiple-part individual voucher fo;ms, called validation paper, of a relatively regular
size. Continuous paper includes journal paper for printing and storing store records, and receipt
paper used for simple receipts.

Fig. 1 is an overview of a printing apparatus capable of printing to slip-, journal-, and receipt-
type recording paper. : o

As shown in Fig. 1, this printing apparatus comprises print head 1, which is typically a so-
called "wire dot head" comprising plural wire pins arrayed in a vertical line; and ink ribbon 3.
The print head 1 prints while being driven in a reciprocal motion as indicated by arrows 1A and
1B.

Receipt paper 1.7 and journal paper 18 are inserted from the back of the printer mechanism in
roll form, and are fed out from the top as shown in the figure. Slip paper 19 is inserted from
the front of the printer mechanism (arrow 19A), and similarly fed out from the top {arrow 198B).
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The printer mechanism is covered by a housing not shown in the figures; this housing
comprises a cover that is not shown and lower case 15. Cover detector 21 is an opposed-type
photodetector, so .called photo-interrupter. When the cover is closed, the beam from cover
detector 21 is interrupted, and the cover is detected to be closed.

Fig. 2 is a cross section illustrating the operation of the printing apparatus of the present
invention during printing to continuous and cut-sheet paper. Fig. 2 (a) shows printing to
continuous paper (receipt paper in the figure); Fig. 2 (b) to cut-sheet paper (slip paper).

The wire pins (not shown in the figure) of print head 1 are provided in wire holder 1a for
printing through ink ribbon 3 to receipt paper 17 against platen 2.

Receipt paper 17 is fed by transport rollers 6a and 6b past guide roller 5 and between paper
guides 4a and 4b. The one transport roller 6a is connected to a motor or other drive power
source (not shown in the figures). '

Receipt paper detector 12 is a photo-interrupter, lever switch, or other detecting means
_positioned in the middle of paper guides 4a and 4b; receipt paper detector 12 is shown as a
photo-interrupter in Fig. 2.

When transported by transport rollers 6a and 6b, receipt paper 17 passes between ink ribbon 3
and platen 2, through presser rollers 7a and 7b and cutter unit 14, and is fed out from the top
of the printing apparatus. The cutter unit 14 comprises cutter blade 14a and cutter cover 14b;
cutter blade 14a is driven in the direction of arrow 14A by a motor or other drive power source
to cut receipt paper 17.

itis to pg noted that while receipt paper is shown in the figure, the mechanism used for journal
paper is the same except for the cutter unit. This is because journal paper is used for storing
data by the store, and is not used for customer receipts.

When slip paper is printed (Fig. 2 (b)), slip paper 19 is inserted from slip paper insertion
opening 22 at the front of the printing apparatus in the direction of arrow 19A. During roll
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paper printing, slip transport roller 9a is pulled in the direction of arrow 10A by plunger 10 as
shown in Fig. 2 (a), and is thus separated from the opposing slip transport roller 9b. As a
result, it is possible to insert slip paper 19. When slip paper 19 is inserted, slip paper 19
passes between slip paper guides 11a and 11b and abuts slip transport rollers 8a and 8b.
Whether slip paper has been inserted is detected by slip paper detector 13. If paper has been
inserted, plunger 10 is released and lever 10a moves in the direction of arrow 10B, thus
pressing slip transport roller 9b against slip transport roller 9a, and holding slip paper 19
therebetween.

Slip transport rollers 8b and 9b are connected to a motor or other drive power source not
shown in the figures, and slip paper 19 is transported as slip transport rollers 8b and 9b and
the opposing slip transport rollers 8a and 9a rotate in the direction of arrows 8A, 9B, and 8B,
9B respectively. When printing is completed, slip paper 19 is fed out in the direction of arrow
19B, plunger 10 is driven to separate slip transport roller 9a from slip transport roller 9b, and
the next slip paper form can be inserted.

Printing on slip paper 19 is possible with receipt paper 17 loaded as shown in the figure, and if
carbon-copy paper is added to slip paper 19, the same information can be simuitaneously
printed to both slip paper 19 and receipt paper 17.

Note that slip paper detector 13 is a photo-interrupter similar to receipt paper detector 12.
Also shown are lower case 15 and case 16 supporting the head assembly.

Fig. 3 is a schematic view illustrating a printing unit of the printing apparatus according to one
embodiment of the invention. The printing unit comprises the print head 1 with wire holder 1a,
a head carriage 1b and means for moving them.

As a method of detecting an error in the printing apparatus a method of detecting a loss of
synchronism in the head carriage drive motor is described with reference to Fig. 3.

Print head 1, together with its wire holder 1a, is fixed on head carriage tb. Head carriage 1b is
driven reciprocally side to side by carriage transfer belt 32 and carriage drive gears 31a and
31b; carriage drive gear 31a is connected to a head carriage drive motor not shown in the
figure. This motor is normally a pulse motor, and is a pulse motor in this embodiment. Carriage
drive gear 31a drives rotating detector plate 34 via transfer gear 33. Rotating detector plate 34
is. positioned so as to interrupt the detection beam of carriage detector 35, which is also a
photo-interrupter. Carriage detector 35 detects the rotation of rotating detector plate 34
caused by the movement of head carriage 1b.

Note that rotating detector plate 34 is propeller-shaped, and when it rotates, the output of
carriage detector 35 switches on/off on a regular period. More specifically, when head carriage
1b is driven réciprocallv by the head carriage drive motor (not shown in the figure), the
movement of head carriage 1b is detected by carriage detector 35.
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When head carriage 1b with print head 1 moves toward the home position, home paosition
detector 36 can detect if print head 1 does not reach the home position due to a paper jam or
other factor. A home position-error occurs when head carriage 1b cannot be returned to the
home position.

A circuit block diagram of a control circuit suitable for implementing the present invention is
shown in Fig. 4.

The mechanism of the printing apparatus of the invention as described above is represented as
print head 40, motor group 41, and plunger group 42 in Fig. 4; this printer mechanism is
driven by printer mechanism drive circuit 43. The printer mechanism also comprises carriage
detector 44, home position detector 45, automatic cutter detector 46, paper detectors 47, and
cover detectors 54, each of which is connected to central processing unit (CPU) 50.

Automatic cutter detector 46 detects the position of cutter blade 14a (Fig. 2), drives the cutter
blade drive motor (not shown in the figures), and' generates the detector signal at a
predetermined position. If a paper jam occurs in the cutter blades, the cutter blades will not
move to the specified position, the detector signal will not be output, and an error is reported.
This error is called a "cutter error.” '

Carriage errors, home position errors, and cutter errors each result in what is generally referred
to as an "error state” below. '

Paper detectors 47 include near-end detector 20 (Fig. 1), receipt papef detector 12 and slip
paper detector 13 (Fig. 2).

Also connected to CPU 50, which controls the entire printing apparatus, are display device 48,
typically an LED unit; panel switch (form feed switch) 49 for manually advancing the paper;
switch detector 75 for detecting a manual form feed caused by switch 49; interface 51 for
communications with the host computer; ROM 52 for storing the control program, print
character patterns, and other static information; and RAM 53 providing the receive buffer, print
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device status detector 76. It serves to detect the status of a peripheral device that may be
connected to the printing apparatus. An example of such peripheral device is the cash drawer
of POS and ECR systems. In some embodiments of such systems the printing apparatus is
designed to connect and drive the drawer in response to corresponding commands from the
host computer.

When print data is input from interface 51, the data is stored to the receive buffer of RAM 53,
and CPU 50 interprets the data, reads the character patterns corresponding to the data code
from ROM 52, and drives print head 40, motor group 41, and plunger group 42 by means of
drive control circui_t 43 to print.

When a carriage error, home position error, cutter error, or other error occurs, CPU 50 can
drive display device 48 to notify the user that an error has occurred.

Fig. 5 is a function block diagram showing the overall mechanism of the invention, and the
relationships between the various-functional means.

Host computer 61 transmits the command data, print data, and other information to the

printing apparatus. Data receiving means 62 receives the data codes from host computer 61

through interface 51, and is realized as a receive interrupt process actwated through a receive
interrupt by mterface 51.

Real-time command interpreting means 64 interprets and real-time process execution means 73
executes received real-time commands (explained later) immediately upon their receipt by the
data receiving means. As will be understood, interpretation of the received data by means 64
comprises checking whether the received data is a real-time command and, if so, which type of
real-time command. Reai-time command interpreting means 64 and real-time process execution
means 73 are realized as part of the same feceiv_e interrupt process as that of the data
receiving means 62. Thus, it will be understood that, in the present embodiment, the data
receiving means 62, the real-time command interpreting means 64 and the real-time process
execution means 73 are all formed by CPU 50 as are' a command interpreter 66 and a control
means 68 etc.. Real-time command interpreting means 64 determines whether the received
data is a real-time control command, and real-time process execution means 73 executes the
specified process based on the command if the received data is determined to be a real-time
control command. Real-time command interpreting means 64 and real-time process execution
means 73 together will also be referred to as real-time command process means in the -

following.

All received data passed through real-time command interpreting means 64 is stored
temporarily to receive buffer 65. The received data buffered to receive buffer 65 is read one at
a time by command interpreter 66, interpreted, and separated into print data and command
data for controlling the printing apparatus. Command data is applied by control means 68 to
execute the _settings or operations corresponding to the command code. Print data is used to
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The RS-232C two-way, serial interface is used as the interface in this embodiment because of
its ability to maintain communications with the host computer even when the printing '
apparatus is off-line. With the standard RS-232C two-way, serial interface, the off-line status
of a device can be detected by the host computer to which the device is connected, but
because several bytes of data may have been loaded to the communication bus before data
transmission can be stopped, it is necessary for the off-line device to receive this data even
after it moves off-line. _It is therefore necessary for the device to move off-line before the
receive buffer becomes full, thereby enabling data to be received and stored to the receive
buffer while capacity remains even when an error occurs and the printing apparatus goes off-
line. Data received after the receive buffer becomes full, however, is thrown away.

With the present embodiment of the invention, however, received commands are interpreted by
real-time command interpreting means 64, which is activated by a receive interrupt, before
being stored to the receive buffer. As a result, the command can be processed even if the
transmitted data is not stored.

Real-time commands include commands requesting the status of the printing apparatus. When
this printing apparatus status request is received, real-time command process means 64, 73
responds by sending the current printing apparatus status to host computer 61 through data
transmission means 63. It remains possible to send the printing apparatus status even when an
error occurs because data receiving means 62, data transmission means 63, real-time
command process means 64, 73 remain functional.

When the received command is determined by command interpreter 66 to be a cut-sheet form
selection command, control means 68 is notified. Control means 68 thus notifies display
means 72 that a cut-sheet form was selected, displays a prompt that the printing apparatus is
waiting for cut-sheet form insertion, and stores cut-sheet forms information in RAM 53 by
means of cut-sheet forms status storage means 79 to indicate that a cut-sheet form was
selected and that the cut-sheet form insertion wait-state was entered. When a cut-sheet form
is selected, paper detector 47 detects insertion of the cut-sheet form and notifies control
- means 68 when the form is inserted. '

Control means 68 monitors the cut-sheet form wait-state information, and stops printer
mechanism drive until either the cut-sheet form wait-state information is deleted or cut-sheet
form ins;ertion is detected. By control means 68 stopping printer mechanism operation,
command interpreter 66 also stops without being able to activate control means 68, but real-

" time command process means 64, 73 continues to operate irrespective of the cut-sheet form
wait-state.
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If a paper jam or other error occurs during printing, paper feeding, or paper cutting, an error is

detected by error detector 71, control means 68 is notified, and the error information is stored
to status memory 77. Control means 68 notifies display means 72 that an error has occurred,

" an error notice is displayed, and the error occurrence is stored as error information to RAM 53
by error status storage means 69.

Control means 68 monitors the error information, and stops operation of the'printer mechanism
until the error information is cleared. By control means 68 stopping printer mechanism
operation, command interpreter 66 also stops without being able to activate control means 68,
but real-time command process means 64, 73, which is activated by a receive interrubt from
interface 51, continues to operate irrespective of the error. Because command interpreter 66 is
stopped and no longer reads the receive buffer, however, the data received by interface 51 is
simply stored to receive buffer 65, and control means 68 therefore controls the interface to
notify the host computer that the printing apparatus cannot accept anymore information (i.e.,
notifies the host computer that the printing apparatus is now off-line).

The real-time commands aiso include a 'recover from error' command. When this command is
received, real-time command process means 64, 73 deletes the error information stored to
RAM 53. When control means 68, which monitors this error status information, recognizes
that the error information was deleted, it reactivates the printing apparatus to resume printing.

Another 'recover from error’ command is a command to resume printing after deleting all
previously received data. When this command is received, receive buffer 65 and print buffer 67
are cleared by real-time command process means 64, 73, and the error information stored in
RAM 53 is then deleted. '

The printing apparatus also goes off-line when a no-paper state is detected by paper detector
47, when an open-cover state is detected by cover detector 54, or when a manual form feed
caused by the form feed switch (49 in Fig. 4) is detected by switch detector 75. These states
are stored to status memory 77, and the information is reported to host computer 61 by real-
time command process means 64, 73 via data transmission means 63.

Fig. 6 shows the command codg for real-time commands in the present embodiment. Referring
to Fig. 6, received data [GS], (R], and [n] are each one byte long, expressed as 1D, 52, and n
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the The values of [n] and what is executed for each [n] value in this embodiment are shown in

Table 1.

When [n] = 0, the printing apparatus status byte (one byte) shown in Table 2 is sent to the
host computer. The drawer status, and printing apparatus on-line/off-line status can be
determined by the host computer based on the printing apparatus status information. When the
printing apparatus is off-line, more specific off-line information can be obtained by setting [n] to
1.

When [n] = 1, the off-line information byte (one byie) shown in Table 3 is sent to the host
computer. The host computer can thus evaluate the off-line information, and can post prompts
or other appropriate information to the user based on the evaluation result. If an error is
determined to have occurred, detailed error information can be obtained by setting [n] to 2.

When [n] = 2, the error information byte (6ne byte) shown in Table 4 is sent to the host
computer. The mechanical errors shown in Table 4 refer primarily to errors due to a paper jam,
but also include carriage errors and home position errors. These are further distinguished as:
paper jams around the print head and automatic paper cutter errors, thereby enabling the host
computer to distinguish between paper jams occurring around the print head and in the
automatic paper cutter. Based on this determination, the user is appropriately notified using the
display means of the host computer where the error occurred, thus facilitating removal of the
paper jam.

Printing can be resumed when paper jam errors and similar errors occur by removing the paper
jam or other error cause. Errors can also occur as a result of external power supply problems,
damage to the print head temperature detector, and other causes making resumption of
printing difficult, and it is necessary to distinguish these non-recoverable errors from
recoverable errors {from which printing can be resumed). Errors other than paper jam errors are
therefore identified as non-recoverable errors by setting bit 5.

When [n] = 3, the continuous paper (incl. journal and receipt paper) detector information byte
(one byte} shown in Table 5 is sent to the host computer.

When [n] = 4, the slip paper detector information byte (one byte) shown in Table 6 is sent to
the host computer. It is possible to determine from this slip status byte shown in Table 6
whether ,_slip paper is selected or whether continuous or validation paper is selected. It is also
possible to determine, when slip paper is selected, whether the printing apparatus is waiting
for slip paper insertion, or whether the paper has already been loaded and printing can proceed.

When [n] = 5, the validation paper detector information byte (one byte) shown in Table 7 is
sent to the host computer. It is possible to determine from this validation paper status byte
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power is turned on (step 120). During this initialization, the printer mechanism is initialized
(step 121), and all information in RAM 53 is initialized, including the cut-sheet form status flag,
error information, clear-buffer flag, GS flag, and GSR flag (step 122). The clear-buffer flag, GS
flag, and GSR flag are used in the receive interrupt process as will be explained in detail later.
in the final step 124, interface receive interrupts are enabled, and the initialization process is
ended (step 124).

Fig. 8 shows the receive interrupt process executed by the data receiving means 62, the real-
time command interpreting means 64 and the real-time process execution means 73. The data
received from the host computer through the interface is received one byte at a time, and the
process shown in Fig. 8 is executed for every byte received. Because the real-time commands
comprise three bytes, [GS], [R], and [n]l, as shown in Fig. 6, each real-time command is
controlled by the GS flag, which is set when the [GS] byte is received; the GSR flag, which is
set when the [R] byte is received and the GS flag is set: and the [n] byte received when the
GSR flag is set. There is also a clear-buffer flag, which stores whether the buffer is cleared
according to the value of [n].

Data is received and the receive interrupt is activated at step 125. At step 126, the received
data is read from the interface, and at step 127 it is determined whether the GSR flag is set. If
the GSR flag is set, i.e., if the [GS] and [R] bytes have aiready been received, the received data
("C" in this example) is processed with the value of {n]. The GSR flag is cleared at step 136,
and the following operation is executed based on the value of the received data {C) (step 137).

If C = O, the printer information stored in RAM 53 is sent through the interface to the host
computer by data transmission means 63 (step 138).

If C = 1, the off-line information stored in RAM 53 is sent through the interface to the host
computer by data transmission means 63 (step 139).

If C = 2, the error information stored in RAM 53 is sent through the interface to the host

computer by data transmission means 63 (step 140).

if C = 3, the continuous p'aper information stored in RAM 53 is sent through the interface to
the host computer by data transmission means 63 {step 141).
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host computer by data transmission means 63 (step 143).

if C = 6, itis determined whether the cut-sheet form insertion wait-state is set (step 144), and
if so, the cut-sheet form wait flag is cleared (step 145). As shown in Fig. 9, the
system can recover from the cut-sheet form insertion wait-state by clearing the cut-
sheet form wait flag.

if C = 8, the clear-buffer flag .is set (step 146), and the error information in RAM 53 is cleared
(step 147). When the clear-buffer flag is cleared, the receive buffer and print buffer
are both cleared as shown in Fig. 10 after error recovery. If C = 7, the error
information is simply cleared {step 147).

The received data is also temporarily stored to the receive buffer even if the data is a real-time
command (step 132).

If the GSR flag is cleared in step 127, it is determined in step 128 whether the GS flag is set.
Specifically, if the data has been received immediately following the [GS] byte, the GS flag is
set;.the GS flag is therefore cleared in step 129, and it is determined whether the. received data
(C) is the [R] byte (step 129). If C = [R], the GSR flag is set {step 131), and the received data
is stored to the receive buffer {step 132).

If the GS flag is cleared in step 128, it is determined in step 134 whether the received data (C)
is the [GS] code. If C = [GS], the GS flag is set; if not, the data is stored directly to the
receive buffer (step 132), and the receive interrupt process is ended {step 133)..

The operation of the control means for setting cut-sheet forms is described next with reference
to Fig. 9. Shown in Fig. 9 are the process from selection of cut-sheet form printing to loading
the paper, and the process for cancelling the cut-sheet form print mode selection.

This process starts (step 151) when command interpreter 66 determines that the input
command is the cut-sheet form selection command, thus causing command interpreter 66 to
set the cut-sheet form selection flag, and the cut-sheet form insertion wait flag {step 152).
After confirming that mechanical operations are stopped (step 153), cut-sheet form insertion
.wait timer 78 is activated; and display device 48 is set flashing by display means 72 (step
155). In step 156 it is determined whether the cut-sheet form insertion wait flag is cleared; if
so, i.e., if the cut-sheet form insertion wait-state is cancelled by real-time command [GS] [R]
[6], the cut-sheet form insertion wait timer 78 is stopped (step 157). and display device 48 is
turned off by display means 72 (step 158). The cut-sheet form selection flag and cut-sheet
form insertion wait flag are then cleared (step 159), the paper corresponding to the default
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If it is determined in step 163 that the cut-sheet form was inserted, the cut-sheet form
insertion wait timer 78 is stopped (step 164), display device 48 is turned on (step 165), and
the start-operation standby period.is waited (step 166). If it is determined in step 167 that the
cut-sheet form is not inserted, the procedure Ioops back to step 154, and the above operation
is repeated.

If it is determined in step 167 that the cut-sheet form is loaded, the cut-sheet form insertion

added

to
or 13

wait flag is cleared {step 168), the cut-sheet form is set to the correct position (step 169), and -

the cut-sheet form selection process ends {step 161).

As described hereinabove, by providing a data receiving means and a real-time command
process means in the receive interrupt process, it is possible to interpret commands and cancel
the cut-sheet form wait-state even when the printer mechanlsm is stopped due to a cut-sheet
form insertion wait-state.

A means of detecting carriage errors is described below as an embodiment of the invention for
detecting errors with-reference to Fig. 10. '

The process is started in step 101 by the print command, and the printing apparatus is
initialized for one line in step 102. The line is then printed from steps 103 to 105. In step 103,
one dot row is printed and the head carriage is advanced one dot row. In step 104, it is
determined whether a detector puilse was output from carriage detector 35 due to carriage
movement; the detector pulse is usually output on a regular cycle if the carriage advances
normally. In step 105, it is determined whether printing the one line is completed; if not, the
procedure loops back to step 103. if the one row is completed, the procedure then ends at
step 106.

If the carriage is stopped at this time due to, for example, a paper jam, the detector pulse is
not detected at step 104, and the procedure branches to step 107. The procedure from step
107 is the process executed when a carriage error occurs, and the first step (step 107) is to
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A printer mechanism reset operation is then executed in step 114, and the host computer is
notified in step 1 15 that the printing apparatus can again receive data, i.e., is again on-line.

By thus including a data receiving means and real-time command process means within the
receive interrupt process, it is possible to continue interpreting commands when the printer
mechanism stops due to an error, and recovery from errors is therefore also possible.

Control of the printing apparatus as seen from the host computer is described next.

Fig. 11 is a conceptual diagram of the data processing apparatus of the invention in which
printing apparatus 300 is connected with host computer 61 by means of an RS-232C
communication cable 301. Host computer 61 comprises an internal communication means 304
and an RS-232C interface control circuit. A CRT or other display device 302, and keyboard or
other input device 303 are also connected to host computer 61.

Fig. 12 is a flow chart of the control process of the host computer allowing cancellation of the
cut-sheet form wait-state. Printing to slip paper is used as an example of cut-sheet form

printing in Fig. 12.

When slip paper printing is selected {step 250), the slip paper selection command is output
(step 251). Real-time command [GS] [R] [4] is then sent to determine the slip paper status
(step 252), and the corresponding response is received {step 253). This response contains the
iinformation shown in Table 6. Based on this information, the host computer determines
whether slip paper has been selected (step 254).

If slip paper has been selected, it is determined based on the information from step 253
whether the printing apparatus is waiting for slip paper insertion {step 255). If it is not waiting,
it is first determined whether the slip paper is loaded (step 256); if so, the print data is output
{step 257}, and slip paper printing is completed (step 258). '

If step 255 returns that the printing apparatus is waiting for slip baper insertion, the host
computer monitors a specific key in input device 303, e.g., a "cancel slip paper” key, and
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paper selection cancelled.

If the key is pressed, the "cancel slip paper wait-state” command [GS] [R}] [6] will be output to
cancel the slip paper wait-state (step 260}. -

It is also possible to terminate slip paper printing (step 259) by monitoring this key when slip
paper printing has been previously instructed but the command has not yet been executed, i.
e., slip paper is not selected yet (step 254), or when there is no paper (step 256). In these
cases, sending the "cancel slip paper wait-state” command [GS] [R] [6] (step 260) will be
ignored because the printing apparatus is not in the cut-sheet form insertion wait-state. If the
key is not pressed, the process loops back to step 252, and the host computer waits for slip
paper selection (step 254) or until the slip paper is loaded (step 256).

Fig. 13 is a flow chart of the printing process in the host computer allowing for error recovery.

After printing has started (step 200), the host computer checks whether the printing apparatus
is still on-line (step 202) each time after one line of print data has been sent to the printing
apparatus (step 201). In general, it is possible to determine with the RS-232C interface
whether the receiving side (the printing apparatus in this case) is on-line from the CTS (Clear
To Send) signal, the DSR (Data Set Ready) signal, or the XOFF code. If the printing apparatus
is on-line, the host computer continues to send the print data. If there is no more print data
(step 203), printing ends (step 204).

If in step 202 the printing apparatus is off-line, it is possible that an error has occurred in the
printing apparatus, or that printing has been disabled by some other factor (e.g., there is no
more printing paper). To determine whether an error has occurred, the host computer sends
real-time command (GS] [R] [2] in step 205. The response to this command is received in step
208, and used to determine {in step 207) whether an error occurred.

If an error did not occur, the printing apparatus may be off-line for some reason other than an
error; this reason is therefore investigated (step 208), and the appropriate action is taken (step
209). To determine this reason, the host computer outputs real-time command [GS] [R] [11,
and receives in response information that, for example, the cover is open or that there is no
paper. The host computer can then display a user prompt such as "please close the cover” or
"please add paper” on dispiay device 302 to aid the user in correcting the problem.

This sequence is repeated until the pn’ntihg apparatus comes on-line again {step 210), at which
point printing is resumed from step 201.

If step 207 determines that an error has occurred, it is determined whether the error is
recoverable (step 211); this determination is based on the bit 5 value shown in Table 4. If the
error is recoverable, the user is notified that an error has occurred, and can be requested to
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(CPU) Seppargtus tinmtthe evor Bercaudeitde pessibltthatethe user Hak eop cormletely avfrected tthey

bl ade 1c#\ge(dfi the éjor, @F ithas plufel efroist 6écublrbd GendliahddisDithe prdtess SReMMarrbn t he

Fi gur esecoddtfl wilPptefefdbRSrebiine ﬂ'@ﬁl%?ép Stbg:ﬂ&%q a%EmQOIpérﬁgft ermned position. If

a paper jamoccurs in the cutter e cutter ades will not nove to

the specifie osition, the det ect or signal will not be output . and an
error i§ ﬁt@baﬂf GSTIS At 0P 16 (5, parsCarerably (e g Achroblem T the prnting

apparatus that may not be correctable by the user. In this case, the user is informed that there
is a problem in the printing apparatus {step 215), and printing is stopped (step 216).

In a data processing apparatus such as POS and ECR terminals where monetary transactions
are handled, data loss and duplication are impermissible. When an error occurs in the printing
apparatus, it is important to recover from the error without destroying the data already
received, and to resume printing. However, to maintain compatibility with data processing
apparatuses using printing apparatuses according to the prior art, a mode for recovering after
deleting the already received data is also enabled, and this mode can be selected by a control
command from the host computer. More specifically, in data processing apparatuses using
printing apparatuses according to the prior art, the data already received is always destroyed
after the printing apparatus recovers from the error. When the same data is printed after error
recovery as before the error occurred, a special character is printed at the beginning of the line
to indicate that the data in that line has been printed twice. A mode for error recovery after
destroying the data already received is therefore necessary to maintain compatibility with this
operation.

By means of the invention thus described, the host computer can determine why the printing
apparatus has gone off-line while the printing apparatus is off-line.

Furthermore, by providing a data receiving means and real-time command process means in the
receive interrupt process, commands can be interpreted and recovery from a cut-sheet form
insertion wait-state is possible even during the cut-sheet form insertion wait-state.

In addition, when the cause of the off-line status is an error, the host computer can determine
whether the error is recoverable; if it is recoverable, the user can be notified where the error
occurred, and printing can be resumed without destroying the data already received once the
cause of the error is corrected.

When reéovering from an error, it is also possible to choose to resume printing after destroying
the data already transmitted to the printing apparatus, or to resume printing from the line at
which the error occurred.



Carriage errors, honme position errors, and cutter errors each result in
what is generally referred to as an "error State* betow—FPaper detectors
47 include near-end detector 20 (Fig. 1), §Afesmkt or 12 and
slip paper detector 13 (Fig. 2). Also connecf
the entire printing apparatus, are di.ggl-ay dey iﬂ EI ly an LED
unit; panel switch (formfeed switch) 49 for i ng the paper;
switch detector 75 for detecting a manual form feed caused by sw tch 49;
interface 51 for communi cations with the host conputer; ROM 52 fgr storing
the contASa resplbgit dsrpossitieto eloNide @; Reinting, ppRaratus feaiging high relibility @nd a high
i nf or matthroughpahdatRAKé Bovisieod i usentgendhe priotinsi erpatatis ceducingithe host computer
- 8- overhead; and to provide a data processing apparatus using said printing apparatuses for use

as a printing apparatus used in monetary transactions in the distribution industry.
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buffer, and other data buffers. Further connected to CPU 50 in this

enbodi ment is a peripheral device status detector 76. It serves to detect
the status of a peripheral device that may be connected to the printing
apparatus. An exanple of such peripheral device is the cash drawer of PGOS
and ECR systens. In sonme enbodi nents.qb.such systens the printing apparatus
I s designed to connect and drive the drawer in response to correspondi ng
commands fromthe host conputer. Wen print data is input frominterface
51, the data is stored to the receive buffer of RAM 53, and CPU 50
interprets the data, reads the charafit¥&1patterns corresponding to the data
code from ROM 52, and drives prlnt head 40, notor group 41, and pIunger
group 42 b ans—of—drivecontrot—cirreutrt—43—to prrt= YWher—a—carri age
error, $§N¥¥oﬁe€¥vwﬂ cutter error, or other error occurs, U 50 can
drive dl Spl ay , device 438 0o notity the usSer that—am error fras—occur]r ed.

Fig. . 5is guﬁ@Pﬁﬂﬁnﬁfﬁ@kmdlagran1shomﬁng the overall mechanismdf the

[ [ Felrati onsni ps, DPELWeen tne vartous- runctiomat—TTgans.

i nvention, fapnd I n

Host conpute ??é? &P&H@%ﬁ?ngﬁQR@Bﬁﬁﬁﬁﬁ data, print data, and other

I nformati o @r# rinting,apparatus. Data recerving neans oZ reqeives the
RELE el AP o

datalcodes %Wﬁ%ﬂ QF

3| Send the status of the continuous forms detector

4 | Send the status of the slip paper detector and slip paper

5 | Send the status of the validation paper detector and validation paper

6| Cancel cut-sheet form insertion wait-state

7 | Recover from error (resume printing)

8| Recover from error (clear buffers)

Table 2
{(n = 0: Printer Status)

Bit Function I Valve
l 0 R

0 | Reserved | | " Fixed t00

1 | Reserved | Fixed to 1

2 | Drawer connector | tow - | HIGH
3 | On-line/off-line status | on-line | off-line
4 | Reserved | Fixed to 1

5 | Undefined | |

6 | Undefined |

7 | Reserved | Fixed to O

This Sheet Has Been Replace:




through interface 51, and is realized as a receive interrupt process
activated through a receive interrupt by interface 51. Real-tinme command
interpreting neans 64 interprets and real-tine process execution nmeans 73
executes received real -time commands (explained |ater) imediately upon
their receipt by the data receiving negns. As w |l be understood,

i nterpretation of the received data by neans 64 conprises checki ng whether
the received data is a real-time command and, if so, which type of

real -time conmand. Real -tinme command interpreting neans 64 and real -tine
process execution neans 73 are reali Zaleds part of the sanme receive

interrupt process as that of [he 1deaink ea6ievdth@sy®ans 62. Thus, it will be
understood that, in the present enbodi nent, the data receiving neans 62,
the real-tinme command interpreting neans 64 and the real -tinme process
execution neans (73 are all forned by CPU 50 as are \g;gommand interpreter 66
and a contromtnEEH&mGBnetc.. Real - ti i ' 54
det ermi nes jwhet her the received data is a r@al-tine kontrol conmanfi, and
real -tinme rocesE EXecUtTom means 73 gxXecutes the Specrfiedprocesg based
on the commm®d il Reseevedecei ved data ik deterni ned %9880 real -tink control
command. FEal-tlng CO nd |nterpretlpg means 64 qudreql-tlne progess
execution redns 17 806Gt her will al sol be referred %38 'real -ti me Fonmmand
process nean? |gthhgr%§Jlomnng. Al'l recelyed data passed,through feal -tine
command i nt|erpr et FAG s 64 s st ored té#ﬁ@?ar!ly 0 rgyﬁPve buffer 65.
The recei vdd gdat aF&Hf%IQJGYd]{JrH receive g, ff@édr@ isr mfEg @l @ t|ne by
command i nt{er pr et Red 8@itch Nt er pr et ed, _jainGprogeesar at ed inprogieks Nt dat aj and
command datl—fer+—eonitolling—the—pi j aPpar-atus—Cormrand S
appl i ed by |cant rjoResep@ds 68 to | Fixed to 1

5 No paper: Printing not Printing stopped

printing stopped stopped
6 | Error status | No error -| Error generated
7 | Reserved | Fixed to O
Table 4
{n = 2: Error Cause Status)
| Value
Bit Function '
| o I 1

0 | Reserved | Fixed to O

1 | Reserved | Fixed to 1

2 | Mechanical error | No error | Error generated

3 Automatic paper I No error l Error generated

. cutter error _

4 | Reserved | Fixed to 1

5 Non-recoverable I No error l Error generated

. error ’ :

‘6 | Auto-recover error | No error .| Error generated

7 | Reserved | Fixed to O
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execute the settings or operations corresponding to the conmand code. Print
data is used to -9-
store the character patterns corresponding to the data codes to print
huffer 67. Wien printing is then executed by control neans 68, control
means 68 reads the character pattern fxamprint buffer 67, and controls
printer mechanismfunctional units 70 (mainly including print head 40, .

not or group 41, plunger group 42 and drive circuit 43) to print. The

RS- 232C two-way, serial interface is used as the interface in this

enbodi ment because of its ability tdaabntain communications with the host
conput er even when the prinnt BnGontmppaes RparsDdtectaf Statushe. Wt h t he standard

RS- 232C two-way, serial interface, the off-line status of a device can be
det ect ed b‘, thehost—computer—to-which-the device |s connected_  bu
] ) l Value
Bit Function I 5 l
. 1

0 | Reserved | Fixed to O

1 | Reserved | Fixed to 1

2 | Journal near-end detector I Paper loaded | No paper

3 | Receipt near-end detector | Paper loaded | No paper

4 | Reserved | Fixed to 1

5 | Journal end detector | Paper loaded | No paper

6 | Receipt end detector | Paper loaded | No paper

7 | Reserved | Fixed to O

Table 6
{(n = 4: Slip Paper Status)
Value
Bit Function ’ o |
1

0 | Reserved | Fixed to O

1 | Reserved | Fixed to 1

2 | Slip paper selection | Selected | Not selected
3 Slip paper insertion I Waiting I Not waiting

wait-state .
4 | Reserved | Fixed to 1

g , Slip paper detector I ' Paper loaded I No paper
7 | Reserved | Fixed to O

This Sheet Has Been Replacec
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means of cut-sheet forns status storage neans 79 to indicate that a
Cut-sheet formwas selected and that the cut-sheet forminsertion -
wait-state was entered. Wien a cut-sheet form is sel eqﬁﬁéds,,&ggggsg]&t@e(b
47 detects insertion of the cut-sheet formand notifies cg mgm

the

when the formis inserted. Control neans 68 nonitors th

wai t-state information, and stops pri'rﬁ3e'r mechani smdriv

cut-sheet formwait-state information is deleted or cut-sheet form
insertion is detected. By control nmeans 68 stopping printer nmechani sm
operation, conmand interpreter 66 at¢wrMg ops W thout being able to
activate control neans 68, but real- tinme command process neans 64, 73
continues to operate irrespective of the cut-sheet formwait- state

- 10 -
_ 1. A printing apparatus having a printer mechanism (40, 41, 42) for printing to a print

medium and control means (50) for controlling the printer mechanism in response to received
data transmitted from a host device (61), said received data including control commands and
print data, said control means comprising: :

receiving means (62) for receiving said data; )

receive buffer means (65) for storing at least the control commands among said
received data;

first control command interpreting means (64) for interpreting said received data;

second control command interpreting means {66) for reading and interpreting the data
in the receive buffer means (65) in a first-in-first-out order;

process execution means (68, 73) for executing respective processes corresponding
to the control commands among the data interpreted by said first and second control command
interpreting means (64, 66);

device-condition detection means (47, 54, 69, 71, 75, 76, 77, 79) for detecting the
conditions of the printing apparatus (300); and

a transmission means (63) for transmitting data to the host device (61)

wherein the process execution means (68, 73) executes a process corresponding to a
control command interpreted by said first control command interpreting means with priority
over a process corresponding to a control command interpreted by said second control
command interpreting means, and comprises a device-condition reporting means for reporting
the data obtained by the device-condition detection means to the transmission means..

2. A printing apparatus accordlng to claim 1 wherein the process execution means
comprises:

first process execution means (73) for executing the process corresponding to a
control command interpreted by the first control command interpreting means {64); and

a second process execution means (68} for executing the process corresponding to a
control command interpreted by the second control command interpreting means;

wherein the first process execution means {73) executes the required process while
interrupting the operation of the second process execution means (68).

3. A printing apparatus according to claim 1 or 2, further comprising:

a cover member which covers the printer mechanism (40, 41, 42) when closed, and
exposes the printer mechanism when open; _ '

“wherein the device-condition detection means comprises a cover member detection
means {54) for detecting the open/closed state of the cover member. '

4. A printing apparatus according to any one of claims 1 to 3, further comprising:
a peripheral device connecting means for connecting a peripheral device to be

controlled based on the control commands;
AN AL T A




Real -tinme commands include a command for cancelling the cut-sheet form

_\
Wait-state. Wien this command is received, the cut-sheet forminsertion

wait-state information and cut-sheet form selection |nfornﬁlhlstBhe§ﬂ@és€BLeE eplaced.
RAM 53 are deleted by real-tine command process neans 64, 73.
means 68, which nonitors the cut- sheetzform I nsertion wait-st: l
recogni zes.that the cut-sheet formi nsertlon wait-state |nfor

been deleted, it cancels the cut-sheet forminsertion wait-state, cI ears

print buffer 67, and selects the default paper type. The cut-sheet form

i nsertion wai twhereit ahe devidpeconditiare détectionymeant icompdses, a -detectionthéank (WBRfRS 63

t hus condeteetifg thelStdte 6Bthe defiplierd) APAEe oRReing Alebiy. error occurs during
printing, paper feeding, or paper cuttlng, an error is detected by error
error ipformation is

detector 71 trol. neans_ 68 is

stored to stat%(tjsIl G ?appﬁamifﬁ?ﬂ g9 tﬂ@&ﬁgh%%nﬁ?%'f'fgltgé yhemsiniy neans 72 that
an error has 6%%8?‘1"%90”"3‘?!”&’?‘8?"%6?9@& cPraprises g|PEparediym (letagtion means (47)
occur r erferdsterting thecntesence andjor the fenrainirig amounnofRAMIZDR: doint mediom. st at us st or age
means 69. Control means 68 nonitors the error information, and stops

operation of TR dinkind ShoadGaiibrifg 6 'ahy ohd ' ROl b 8f %&@H on 1 cleared.

B trol

| %t g(r)Br re? er GZ&ZIdg‘%é{:%mo" ?'ﬁ%cﬁ'fm b'gfﬁﬁ'é %?Hlpé's? a?:ett ﬁf’éﬁ é’ef?ﬁﬂ?'} (ﬂ‘eaﬁﬁafﬁ% 68,
but r eal9teFtiRg g sauiRes 15&8&8&%“'&9@3%'8@& 73, which is activated by a receive
interrupt frominterface 51, .continues to operate irrespective of the

error. Becaus@. agnintnglappatatisiacedaing @6 clain 6 FeHepEorpidingd | onger reads the
recei ve buff ek, cdRiNBMR" shdeb rdidbdte nidaht BS BY) kit 9’555%8&&15 Ladd® supplying a
continuous print medium (17) to a printing means (1, 1a, 2) of the printer mechanism {40, 41,
42);
a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media (19) to the printing means; and '
a cut-sheet selection means for prohibiting or permitting operation of the cut-sheet
* transport means; and
the set-state detection means comprising a cut-sheet selection detection means (79)
for detecting the state of the cut-sheet selection means.

8. A printing apparatus according to any one of claims 1 to 7, wherein:
the device-condition detection means comprises an operating-state detection means
for detecting the operating state of the printing apparatus.

9. A printing apparatus according to claim 8 further comprising:

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media (17} to a printing means (1, 1a, 2) of the printer mechanism (40, 41, 42); and _

a cut-sheet transport control means (68) for waiting until a cut-sheet print medium is
supplied to the cut-sheet transport means, and then beginning print medium transportation by
the cut-sheet transport means; -

wherein the operating-state detection means comprises a cut-sheet transport state
detection means (79) for detecting the state of the cut-sheet transport control means.

10. A printing apparatus according to claim 8 or 9 wherein:
the operating-state detection means comprises a data storage state detection means
for detecting the state of the receive buffer means (65).

11, A printing apparatus according to any one of claims 8 to 10, further comprising:
a print medium transport switch (49) for requesting execution of the print medium
transport operation independently of the control command;
. wherein the operating-state detection means comprises a transport switch detection

- means {75) for detecting the state of the print medium transport switch.
[




sinply stored_ta receive buffer 65, and control means 68 therefore controls
the interface to notlfy the host corrputer that the printing apparatus

cannot acceptThi (i.e., notifies the host conputer that
t he prlntlng app off-Ilne) The real -ti me commands al so
|nclude a 'reco _ cormang5 When this command is received,
al-tinme command process 64, 73%deletes the error information stored

to RAM 53. When control neans 68, which nmonitors this error status

i nformation, recognizes that the error information was del et ed, it
reactivates the printing apparatus to resune printing. Another 'recover
fromerror’ CRSMRMntdy ﬂ)pﬁﬁmgmalﬂg K3y Bro BF b WA 1, Ginefih.el i ng al |

previously regei ye

f
and pr I nt bUf er o%efatmlg—s?actfeafgaorb means FOI{IDFH&; %n e?r%?cf\fa%g de{e%{;grll Y‘r?eaRy éler

and t hed®estng anArer Siate ofthe peipting aPPP’NAﬁ/I 53 is then deI et ed The pr| nting
apparatus al so goes off-1ine when a no-paper state is detected by paper
detector 47, 18eA pAntirgsdparatié@atcading & ¢lsimtkd whéreid: by cover detector 54, or
when a nanual tHeOleffof €R5ke C Abt8&NDYnebAe doRpRIdsC @ rétdldry Neviafttibm fkshs 4dr 1 S

det ect eQ?tEXnS‘%W:Qt ge{h%cetr%;stzg Is?&g‘ee?ab?%at es are stored to status nenory

and orma ost conputer 61 by real- tine
cormand process .means 64 73 VI a data transm ssion nmeans 63. Fig. 6 shows
the command cébiA pantingsappartusmcensding slaimn i 2 drdl 3pfusthencorenrisivgt ment . |
Referring to én egrortstats dlagistoeade diadans (68bfar stdrhg eaordstita lflags set@acdrdiog @o khet e
long, eyRiuRsAkbidfrodstatesP2, and n _
the second process execution means (68) being controlled to stop process execution
while the error state flag is set; and
the first process execution means (73) comprising an error state flag resetting means -
for resetting the error state flag.

15. A printing apparatus according to claim 14 wherein:
the first process execution means (73) further comprises a received data cancellation
means for cancelling the received data, stored in the receive buffer means (65).

16. A printing apparatus according to claim 2 further comprising:

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media {19} to a printing means (1, 1a, 2} of the printer mechanism (40, 41, 42);

a cut-sheet transport control means (68} for waiting until a cut-sheet print medium is
supplied to the cut-sheet transport means, and then begmmng print medium transportation by
the cut-sheet transport means; and

a cut-sheet transport state detection means (79) for detecting the state of the cut-
sheet transport control means;

wherein the first process execution means (73) comprises a cut-sheet supply wait-
state cancellation means for cancelling operation of the cut-sheet transport control means
when the cut-sheet supply wait-state of the cut-sheet transport control means is detected by
the cut-sheet transport state detection means.

17. A method of controlling a printing apparatus in response to received data
transmitted from a host device for printing to a print medium, said received data including
control commands and print data;

said control method comprising:

a receiving step for receiving said data;

-a received data storing step for storing at least the recelved control commands among
said received data;

a first control command interpreting step for interpreting said received data;

a second control command interpreting step for reading and interpreting the stored

* c L " S *

received data in a first-in-first-out order;



in hexadeci mal code. [GS] and [R] indicate a real-tinme command 80; what is
éxecuted is selected according to the val ue of [n].,’..f,i .e. the command' s .
paranmeter 81. The values of [n] and what s k&t kikededn®epriédh [n] val ue in

t.hi s enbodi mrent are shown in Table 1. Wen | i nting apparatus
st at us byte (one byte) shown in Table 2 is sﬂawlm[“ H&n!lclm conputer. The
drawer status, and printing apparatus Bi-1in - us can be
determ ned by the host conputer based on the printing apparatus status
i nformati on. When the printing apparatus is off-line, nore specific
of f-1ine i nf orangbéeab exadutihg seplrsr dxeshitiy tslebpeetivd prbcdsSes corresponding to the
control commands based on the interpreted results of the first and second control command
interpreting steps; and
a device-condition detection step for detecting the condition of the printing apparatus;
wherein the process execution step executes a process corresponding to a control
command interpreted by the first control command interpreting step with priority over a
process corresponding to a control command interpreted by the second control command
interpreting step and wherein the process execution step comprises a transmission step for
transmitting the data obtained by the device-condition detection step to the host device.

18. The method according to claim 17 wherein the process execution step comprises:

a first process execution step for executing the processes corresponding to control
commands interpreted by the first control command interpreting step; and

a second process execution step for executing the process corresponding to control
commands interpreted by the second control command interpreting step;

wherein the first process execution step executes the required process while
interrupting the second process execution' step. '

19. The method according to claim 18, further comprising:

an error state flag storing step for setting and storing an error state flag when an error
state is detected in the device-condition detection step;

wherein the second process execution step stops process execution while the error
state flag is set; and

the first process execution step comprises an error state flag resetting step for
resetting the error state flag.

20. The method according to claim 18 or 19 wherein the first process execution step
further comprises a received data cancellation step for cancelling the stored received data.

21. The method according to claim 18, 19 or 20, further comprising:

a cut-sheet transport step for waiting until a cut-sheet print medium is supplied, and
starting transporting to supply the cut-sheet print medium to a printing means of the printer
mechanism (40, 41, 42) ; _ '

' wherein the first process execution step comprises a cut-sheet supply wait-state
v cancellation step for cancelling the cut-sheet transport step when the cut-sheet transport step
is in the cut-sheet transport wait-state. '

22. A data processing apparatus comprising:
a printing apparatus according to any one of claims 1 to 16; and
) “a host device (61) for sending said data, including control commands and print data,
to the printing apparatus, and wherein:
. said host device comprises:
command transmission means for transmitting to the printing apparatus (300) a report

device-condition command,
) A




1. Wen [n] =1, the off-line information byte (one byte) shown in Table 3
i's sent to the host conputer. The host conputer can thus evaluate the

off-line information, and can post pronpts or other app;nﬂgrghgétq_,ausrgegﬁ léc%@
t.0 the user based on the evaluation result. If an error is '
have occurred, detailed error infor matbon can be obt ai ned mﬁm l’iﬁA

2. Wien [n] = 2, the error information byte (one byte) sh

sent to the host conputer. The nechanical errors shown in Table 4 refer
primarily to errors due to a paper jam but also include carriage errors
and hone posi tsaih cemmand . beifge a econtrel tomimbed reljuastingg trasdntiskiars op aher dgvides
around t iditioh etdtBas! AR AHHRING! ihferPARBE byUthk SHrstSEdrtioP comiBh& iteRétitlgi NY

t he host gggputer to di stinguish between paper janms occurring around the
print hea nd in the automatic paper cutter. Based on this determnation,
the user is appropriately notified using the display neans of the host
conputer where the error occurred, thus facilitating renoval of the paper
jam Printing can be resunmed when paper jamerrors and simlar errors '
occur by renoving the paper jamor other error cause. Errors can al so occur
as a result of external power supply problens, damage to the print head
tenperature detector, and other causes making resunption of printing
difficult, and it is necessary to distinguish these non-recoverable errors
fromrecoverable errors (fromwhich printing can be resunmed). Errors other
than paper jamerrors are therefore identified as non-recoverable errors by
setting bit 5.
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Wien [n] = 3, the continuous paper (incl. journal and receipt paper)
detector information byte (one byte) shown in Table 5 is sent to the host
conputer. Wien [n] = 4, the slip paper detector information byte (one
Ryte) shown in Table 6 is sent to the host conputer. It is possible to
determne fromthis slip status byte shown in Table 6 whether slip paper is
sel ected or whether continuous or vali%¥ation paper is selected. It is also
possi bl e to deternine, when slip paper is selected, whether the printing
apparatus is waiting for slip paper insertion, or whether the paper has

al r eady AmFRacasietabisaROB0RE (IGCHN proceed. When [n] = 5, the validation
paper detector information byte (one byte) shown in Table 7 is sent to the
host conputer. It is possible to determne fromthis validation paper

status byte - 12 -
PRINTING APPARATUS, CONTROL METHOD THEREFOR AND

DATA PROCESSING APPARATUS USING THE PRINTING APPARATUS

A printing apparatus has, in addition to a normal command interpreter (66}, a real-time

command interpreter (64) for simultaneously analyzing control commands as data is received

from a host device. This real-time command interpreter functions even when the printing

apparatus is off-line, thereby enabling the status of the printing apparatus to be known 'ev_en

when the printing apparatus is not operating. Thus, the host device can be notified of the .
cause for non-operation thereby achieving a high throughput rate printing. The user can cancel

a cut-sheet paper insertion wait-state at any time. Why an error occurred can be determined in

an off-line state to enable recovery from the error.

1This Sheet Has Been Replaced
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shown in Table 7 whether validation paper is selected or whether continuous
Or slip paper is selected. It is also possible to determ ne, when
val i dati on paper is selected, whether the printing apparatus is waiting
for validation paper insertion, or mhe%ggr t he paper has already been

| oaded and printing can proceed. The ta receiving neans [err]2, the
real -time command interpreting neans 64 and the real -tine process
execution neans 73 are described below with reference to Figs. 7 and 8.

Fig. 7 shows the printing apparatus initialization process, which starts

i medi ately after the power is turned on (step 120). During this
initialization, the printer nechanisn1i§a nitialized (step 121), and al
information in RAM53 is initialized, ingluding the cut-sheet form status
flag, error information, clear-buffe lapg,' GS flag, and GSR flag (step
122). The clear-buffer flag, GS flag,-=Q§%GSR flag are used in the receive
interrupt process as wll be explained etail later. In the final step
124, interface receive interrupts
process is ended (st
executed by the data
interpreting neans 64

, and the initialization
YXMNSNthe receive interrupt process
;Eal- time command

execution neans 73. The

data received fromthe hogt' cQmput e t hroughad he interface is received one
byte at a tinme, -and t he \g S 8 is executed for every byte
recei ved. Because the rej i conprise three bytes, [GS], [R],

Lm omeN, i S

FIG. 1



controlled by the GS flag, which is set when the [GS] byte is received; the
GSR flag, which is set when the [R] byte is received and the GS flag is
set; and the [n] byte received when the GSR flag is set. There is also a
cl ear-buffer flag, which stores whether 2/; buffer is cleared according to
t he value of [n]. Data is received and'the receive interrupt is activated
at step 125. At step 126, the received data is read fromthe interface,
and at step 127 it is determ ned whether the GSR flag is set. If the GSR
flag is set, i.e., if the [GS] and [R] bytes have ready been received,
the received data  ("C' in this exanple) is procesé wi-t-h-{ he .val ue of
[n]. The GSR flag is cleared m“ﬂpﬂ' 6, a%g{:ﬁ |0 i Ng\ operation is
execut ed based on the value of the.feceived td (O (tep &387). If C =
O, the printer information stpred iip RAM 53\is st tro gh¥T he interface

to the host cSRputef~by dhta transyn ssi on ngans; 63 (step 138).
If C=1, the off-line infornationistored i n\RAMI3 /s selnt t hrough the
interface to the host cofput er aby et a’ t r affses sisi on nmeans 63

(step 139). If C = 2, the epfor—hl gsmaid on_s o_bed

L4

M 53 is sent
0 ata transm ssi on
nf or don stored in

RAM 53 is sent throug thSi errag host uter by data

9 (" //
transni ssi on neans 63%] st epa#%) Lo} \ \°
(‘ 3 S

means 63 (step 140). f C =| B, thg|cbDi hugyhe<pgpe

t hrough the interface te- the}host "LOO oNnpPR ¢

g

FIG. 2
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- 13 - If C= 4, the slip paper information stored in RAM 53 is sent

through the interface to the host conputer by data transm ssion
means 63 (step 142). If C=5, the valldatlon paper information stored in
RAM 53 is sent through the interface to the host conputer by
data transnission means 63 (step 143). If C=6, it is determ ned whet her

the cut-sheet forminsertion wait-state is set (step 144), and .
if so, the cut-sheet formwait flag is cleared (step 145). As shown in Fig.
9, the system can recover frgynthe cut-sheet forminsertion
wait-state by clearing the cut- 13 ' :

-
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sheet formwait flag. |If C =8, the clear-buffer.flag is set (step 146),
and the error information in RAM 53 is cl eared (step 147). Wen
the clear-buffer flag is cleared, the receive buffer and print buffer

are both cleared as shown in Fig. 10 after error recovery. -If C= 7, the

error information is sinply &kgared (step 147). The received
data is also tenporarily stored to the receive buffer even if the data is a .
real -time command (step 132). |If the GSRflag is cleared in step 127, it

is determined in step 128 whether the GS flag is set. Specifically, if the
data has been received imediately followng the [GS] byte, the GS flag is
set; the GS flag is therefore cleared in step 129, and it is determ ned
whet her the received data (C) isdwe [R byte (step 129). If C=[R], the
GSR flag is set (step 131), and the recei v88 data #SVstored to the receive
buffer (step 132)4 If the GS fla p 128, it is determ ned

in step 134 whethegr the receiv _ ] code. If C=][GCY,
the GS flag is s¢rU, trinot, tHh! ' edtly to the receive
buffer (step 132), lnd [&=he—eerive inferrupt sg iggended4fstep 133).
The "operati on of THE caqt | neans fo’ set{fng cUt’-sheet formsy i s described
next with reference to Fig. 9.{Shown §n B Qwﬁgp from
sel ection of cut %Biﬁ:t o821 | nting §o4Qoallj ngft he pa aﬁdﬂt h(} process
for cancelling tihe~cut-kheet .fprm pri gt nmod€ selection. ead
Printer 41
N : Jmechanism| | Motor |/
o : drive - group
\ | CPU circut _
52a 1 grlgﬂ er
—> y ENC ~~44 42
R e . '
—h - HP |~ 45
53a <
< AC I~ 46
Péper ~— 47
Cover | 54
Switch ™~ 75
Peripheral
IeVL detector | 76
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This process starts (step 151) when command interpreter 66 determ nes that
t'he i nput command is the cut-sheet form sel ection command, thus causing
command interpreter 66 to set the cut-sheet formselection flag, and the
qut-sheet forminsertion wait flag (step 152). After confirmng that
mechani cal operations are stopped (step 153), cut-sheet forminsertion wait
timer 78 is activated, and display device 48 is set flashing by display
means 72 (step 155). In step 156 it is determ ned whether the cut-sheet
forminsertion wait flag is cleared; if_so, i.e., if the cut-sheet form

I nsertion wait-state is cancelled by r 4r3ti me comand [GS] [R] [61, the
cut-sheet forminsertion wait tiner 78 is stopped (step 157), and display
device 48 is turned off by display neans 72 (step 158). The cut-sheet form
selection flag and cut-sheet forminsertion wait flag are then cl eared

(step 159), the paper G esponci/%é? t he default
- 14 - computer .
Host computer side

T e ST T T T T T binting appaactus sde

Data . Data 69
receiving transmission - ~—-63
means means < /
4
Error status <
A~ 64 /\ZS storage means =
Real-time command : . -
interpreting > Realtime process 2 »| Cut-sheet forms
means execution means r > status storage means
! 1 L
v ) el 65 79 72
Receive buffer : . /—J
' > Display means
66 68 play
. = \ i 70
Command g g Control T T——
interpreter | A o means > mechanism
I Y YY) functional units
/ P 67
Print buffer < A . Timer
77
= ! 78 ,
Status = * Error detector
memory <—_T 71
Paper detector
47
Cover detector
54/
Switch detector
75/
Peripheral
evi
status detector

76
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paper type setting is set (step 160), and the cut-sheet form sel ection
process is ended (step 161). If the cut-sheet forminsertion wait flag
is not cleared in step 156, it is determned if the cut- sheet form
i.nsertion wait period has passed (step 162); if the cut-sheet form
insertion wait period has passed, the g /%gedure skips forward to step 158.
If the cut-sheet forminsertion wait peri has not passed in step 162, it
is determined in step 163 whether the cut-sheet formis inserted. If the
cut-sheet formis not inserted, the procedure |oops back to step 156 to
determ ne agai n whether the cut-sheet forminsertion wait flag .i's cleared.
The procedure then determ nes again whether the cut-sheet forminsertion
wait flag is cleared, whether the cut-sheet forminsertion wait period has
passed, and whether the cut- sheet formis inserted. If it is determ ned
in step 163 that the cut-sheet formwas inserted, the cut-sheet form
insertion wait timer 78 is stopped (step 164), display device 48 is turned

on (step 165), and the t- oper ion st dby period is waited (step
166). If it is determ ng ste 7. that cut-sheet formis not

i nserted, the procedur (1 mﬁ} ba fd)steﬁ 54 and the above operation is
r epeat ed. If it is determned in step 167 that the cut-sheet formis

| oaded, the cut-sheet for T

80 81

FIG. 6



wait flag is cleared (step 168), the cut-sheet formis set to the correct
.position (step 169), and the cut-sheet form sel ection process ends (step
161). As descri bed herei nabove, by providing a data receiving neans and a
real -time command process neans in the receive interrupt process, it is
possible to interpret commands and cancel the cut-sheet formwait-state
even when the printer nmechanismis stopped due to a cut-sheet form
insertion wait-state. A means of detecting carriage errors is described
bel ow as an enbodi nent of the invention for detecting errors with
reference to Fig. 10. The process islﬁﬁgrted in step 101 by the print
command, and the printing apparatus is ‘initialized for one line in step
102. The line is then printed fromsteps 103 to 105. In step 103, one dot
rowis printed and the head carriage is advanced one dot row. In step 104,
it is determ ned whether a detector g tput fromcarriage
detector 35 due to-carriage novenen(; S ef®@ usual |y out put
on a regular cycle if the carriage a lly. In step 105, it is
determ ned whether printing the one line iq conpleted; if not, the
procedure | oops back to step 103. If the one rowis conpleted, the
procedure then ends at step 106. I . rriage | s stopped at this tine
due to, for exanple, a paper jam the’*&%ﬁ“ﬁ%ﬁf‘%u sefis et WRlected at
step 104, and the procedure branc e procedure from step
107 is the process executed when a carriagg error occurs, and the first
step (step 107) is to

Clear cut-sheet form status
{ Clear errors

Clear buffers ——~— 122
Clear flags

- |Clear GS fla

! Clear GSR flag

Allow receive interrupt |——~__ 123

@nd initialization 124

FIG. 7



- 15 - notify the host conputer that the printing apparatus cannot

recei ve further conmunication data, i.e., that it is off-line. That a
carriage error has occurred is then stored to RAM 53 in step 108. Because a

garriage error is a recoverable error, the error is stored as a recoverable
error. The printer nmechanismis al so ston?ﬁg in step 109. That an error
occurred is then displayed (step 110) by e display device 48 until it is
determned in step 111 that the error information has been deleted. If a

corresponding real -tine command is W ' the error information is
deleted, and it is deternined in st®@ Iﬁ;’?hetTEﬁ;“he recei ved command
&cl Ler” Cb

i ndi cates a clear buffer operation._lf egr c Rﬁand has been
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received, the buffer is cleared in step 113; the buffers cleared at this
fime are both the receive buffer and print buffer. A printer nechanism
reset operation is then executed in step 114, and the host conputer is
notified in step 115 that the printing apparatus can again receive data,
i.e., is again on-line. By thus including a data receiving neans and

real -ti me conmand process neans within the receive interrupt process, it is,
possi bl e to continue interpreting conmmangiggzwhen the printer mechani sm stops
due to an error, and recovery fronlerrors I's therefore al so possi bl e.
Control of the pri app S as seen fromthe host conputer is

descri bed next. i@t ongEeptudiS i agram of the data processing
apparatus of the i a=br Ch printing apparatus 300 i s connected
pans of an RS-232C communi cation cable 301. Host

wi th host conputer
conputer 61 csnmwt—sa@etmrmgﬁleamalﬂago cati means 304 and an RS-232C
i nterface cprdetgut-sheel form inperttywat flag i spl7ay devi ce 302, and keyboard

or ot her inm ce 303fare also connect ed to host conputer 61. Fig. 12
is a flow chart t+fre trot—progess of the host computer allow ng
cancel | ati on of l;l ’ﬁHtter LnidAr mﬁk—aﬂﬁﬁe. Printing to slip paper is
used as an exa printing in Fig. 12. _

Start cut-sheet form insertion wait timer - 154

| .
Start flashing display device F~—155

156
NO

Clear cut-sheet form
insertion wait flag?

157 YES

—

Stop cut-sheet form
insertion wait timer

162
163

Cut-sheet form insertion
wait period over?

Cut-sheet form
detected?

164
o~

Turn off display device I’\/ 158 Stop"tc(,;t-shete:I form
insertion wait timer

165
Clear cut-sheet form seleclion flag - S
| Clear cut-sheet form insertion wait flag 159 |  Turn on display device I
Set default paper selection I’\/ 160 | Wait for start of operation

<

Cut-sheet form
detected?

168——] Clear cut-sheet form
insertion wait flag

l

Set cut-sheet form
169~ to correct position -

|

C END )’\/161
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When slip paper printing is selected (step 250),
¢ommand is output (step 251).

to deternmine the slip paper status (step 252),

r,esponse i s received (step 253).
shown in Table 6. Based on this information,
has been sel ected (step 254).
is determ ned based on the information from step 253 whet her
i nsertion (step 255).
I s | oaded

whet her slip paper
selected, it

It Is not waiting, it

nrint
T T TIiL

the printing apparatus is waiting for slimﬁgaper
Is first determ ned

(step 256): if so, t
printing is conpleted

apparatus is waiting

— data S outgut (step 257),
éaﬁ%&ﬁ@ﬂiﬂﬁ _
orslin.no I nsertion,

specific key

H—+Aptt—devie¢ 303,

Real -time conmand [GS] [R] [4]

the slip paper selection
IS then sent

and the correspondi ng

If slip

ether the slip paper
and slip paper
1@ 255 returns that the printing
t he host conputer

paper

Thi s response contains the information
t he host conputer determ nes
has been

nonitors a

e.g., a "cancel slip paper" key, and
1-line pirnt i
initialization | ~— 102
Print one dot row }~— 103
104 E
Encoder pulse —,NO
detected?
105 Off-line ~— 107
Printingl otgccal j}ine _ l
completed ¢ Store error
YES 106 information | — 108
End 1-line ——
print process ) : Stop printer L ~__ 109
mechanism
110 ~— Display error
I
Clear error information
OK? :
111 YES
Clear buffers
——//, flag=1?
112 NO Clear buffers
Reset 113
114~ printer mechanism
115 ~— On-line

FIG. 10




- 16 - determ nes whether this key is pressed (step 259). This key is
Specifically assigned the "cancel slip paper wait-state" function, and has
to be operated by the user if he or she wants the slip paper selection
gancelled. |If the key is pressed, the "cancel slip paper wait-state"
command [GS] [R] [6] will be output to cancel the slip paper wait-state
(step 260). It is also possible to termnate slip paper printing (step
259) by nonitoring this key when slip paper printing has been previously
instructed but the command has not yet Qﬁ;ﬂ executed, i. e., slip paper is
not selected yet (step 254), or when therd3is no paper (step 256). In these
cases, sending the "cancel slip paper wait-state" conmand [GS] [R] [ 6]
(step 260) will be ignored because the printing apparatus is not in the
cut-sheet forminsertion wait-state. If the key is not pressed, the process
| oops back to step 252, and the host conputer waits for slip paper

sel ection (step 254) or until the slip paper is |oaded (step 256). Fig. 13
is a flowchart of the printing process in the host conputer allow ng for
error recovery. After printing has started (step 200), the host conputer
checks whether the printing apparatus is still on-line (step 202) each tine
after one line of print data has been sent to the printing

302
300
g -
301 '
304
303

FIG. 11



apparatus (step 201). In general, it is possible to determne with the

RS- 232C interface whéther the receiving side (the printing apparatus in
this case) is on-line fromthe CTS (Oear To Send) signal, the DSR (Data
Set” Ready) signal, or the XOFF code. If the printi-ng apparatus is on-1line,

t he host conmputer continues to send the print data. If there is no nore
print data (step 203), printing ends (step 204). |If in step 202 the
printing apparatus is off-line, it is po$§ |l e that an error has occurred
in the printing apparatus, or that printi g has been di sabl ed by sone ot her
factor (e.g., there is no nore printing paper). To determ ne whether an
error has occurred, the host conputer sends real-tinme command [GS] [R] [2]
in step 205. The response to this command is received in step 206, and used
to determine (in stepR28A—whetheryan erpor occurred. |If an error did not
occur, the printing appaﬁa Why_Sésef o0i ne for some reason other than an
error; this reason | ShlhEr ot ete =l estigated (step 208), and the
approprlate action is taken|(step 209). To determine this reason, the host

conputer outputs rdalgdddisiEpapand [ [1], and receives in response
information that, florsefg ﬁgymmhﬁdc'}f%%pen or that there is no paper.

The host conputer cam then display a user pronpt such as "please close the
cover" or "please add paper'l "on display device 302 to aid the user in
correcting the prolJlem gJhygssgguen i s25%eated until the printing
appar at us conmes on- i 10), at which point printing is
resuned from step A(Receivé step 207 #@58%s that an error has olcufred,
it is determ ned whigh f o
254
Slip paper NO
seeghg?
YES 255
Waiting for forms ™= >
insertion?
NO 256
NO
Form loaded? > 259
YES Cancel key . NO |
pressed?
Send printdata p~~—257 VES

Send GSR6 I~ 260
|

y

\

End slip paper
( Erlntmgpp P )\_, 258

FIG. 12



recoverable (step 211); this determnation is based on the bit 5 value
shown in Table 4. |If the error is recoverable, the user is notified that an
error has occurred, and can be requested to :

= 17 - check the expected cause of the error, e.g., a paper jam The

| ocation of the paper jamcan also be reported to the user as being in the
carriage or the automatic paper cutter based on the state of bits 2-and 3
in Table 4. After the user corrects thespgper jam the user confirns that

t he cause of the error has been corrected using input device 303 (e.g., a

FIG. 18
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204

keyboard) of the host conputer (step 213). Real-tfme~command [.GS] [R] [ 6]
or [7] is then output to reset the printing ;@pparaﬁps fr iy he error.
Because it is possible that the user has not eelly dorgqcted the
cause of the error, or that plural errors occurreg éirultaQ§cusLx, t he
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'*ecovewy ill- preferably resune fron1step 205 to check é@éﬁhlﬁan-gyrors
|f step 211 megmmﬁggggpgwes@rr I S non-recover abl e, l @Sre Is a
ar obl em| L& kL e hpt nmay not be correctablFe by the user.
In this &lu«k{%l dapq?o&?red%z
R: %,

hat there is a problemin the printing

user,
apparatu Tﬁ& i ﬁ?ﬂ .S} stopped (step 216). In a data
processi h 1; O Rage “IECR-fernmi nal s where nonetary
t ransact szi'faét hanHP@Gl tP&ng - fand duplication are inpermn ssible.

Wien an error ocgurs in the ng apparatus, it is inportant to recover
fron1thegeLEéEEWEFH@EEEHEEﬁ g th data already received, and to resune
printing. However, to nalntaln conpﬁflblllty with data processing
apparatuses using printing apparatuses according to the prior art, a node
for recovering after deleting the already received data is al so enabled
and this node can be $£8INFINGAPBARATUS) CONTROLOVETHORI THERERORWANDOSt conputer.
More specifically, DATAIPROCESSING APPABATUS USINGITHE PRINTING APPARATUS)

appar atuses according to the prior art, the data already received is always
destroyed after the printing apparatus recovers fromthe error. Wen the
sane data is printed after error recovery as before the error occurred, a

speci al chdPadesent inveption alptes: tq RePriRige ARPRGLUSS fof ipainting, according g OMraands ot
t he data i recelved froimehostsotweuter, anil nelateds padticularly/toratinting) apRaratus syitable\for data
after desproeyssiry bppardtases, alichesyl poinsofesalec(POSS tériirialyf arid: eleCRGtic 2ash tepisters

mai nt ai n Cmmtmulmhebcasﬁna mdhefory @RRG&IdneN- . By means of the invention
thus described, the host conmputer can determne why the printing apparatus

has gone off-line while the printing rI_p'(i)aratus is off-line. . _
en it is mappropnate to continue a cu t prmtmg operatton, since, fOI’ instance, the paper

supply is depleted, the printer cover has been opened, or an error has occurred, conventional
printing apparatuses typically stop the printer mechanism containing the print head, and bring
the interface to the host computer off-line (a logical non-connection state) to both protect the
printing apparatus and the communications data, and assure user safety. Once this off-line
state has been entered, however, internal control of the printer apparatus stops, and the data
already transferred to the printer apparatus is no longer processed. Data is also nd longer
received by the printer apparatus, and the printer apparatus'cannot receive or process any data
output thereto or respond to inquiries from the host computer.

The printing apparatus even moves off-line when the form-feed switch is pressed and paper is
being advanced, and when the data receive buffer storing the received data is full (a buffer fuil
state), and it is difficult to distinguish between these off-line states and off-line states in which
it is inappropriate to continue printing.

When the printing apparatus goes off-line, the host computer is no longer able to send the print
data, and the complete system, POS, ECR, or other, comes to a stop. In such a case, the host
computer typically displays a message such as "printer problem, please check” on a display
device, and the user must manually inspect the printing apparatus and correct the problem
leading to the off-line state. However, for many general POS and ECR users, determining the
problem is often difficult and time-consuming.

On the other hand, control commands stored in the data receive buffer are interpreted in a
first-in-first-out (FIFO, the first commands stored are the first interpreted) order, and the
appropriate command process is executed. Control commands that have been processed are
deleted from the data receive buffer. As a result, as control commands are successively input
from the host computer, the commands are stored one after the other to the data receive
buffer, and processed in order from the oldest control command stored. This creates a time lag
between output of the control command from the host computer and actual execution of the
control command by the printing apparatus. '

This is the reptacement sheet
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Furthernore, by providing a data receiving neans and real -ti me conmand
process neans in the receive interrupt process, conmands can be
i_nterpreted and recovery froma cut-sheet form insertion wait-state is
possi bl e even during the cut-sheet forminsertion wait-state. In
addi tion, when the cause of the off-line sfatus is an error, the host
conputer can determ ne whether the error s recoverable; if it is
recoverabl e, the user can be notified where the error occurred, and
printing can be resunmed without destroying the data already received once
the cause iafcohtntionsl Qirinting Sparatises Handlilh eot-shearonts, Ml biimer mBcteinisai must bé S
al sO possi bigpded t6 VAISBr inlerkiSs Ui he RUt-SHebMdri WiHh thiERdst QUhPGtef ffect$ih Rut-sheet
al ready tr %\f\rﬂ‘.fw &ﬁgﬁk&. Bd¥Gudd ihtdinial SR8 AL BRintind apbstatul SWFE b tHid tibdule” 2T
the line at i Ch R error occurrea. L .
- 18 - . received from the host computer once the cut-sheet form selection has been made is not
processed, and there is no response from the printing apparatus, until the cut-sheet form is

inserted or a predetermined cut-sheet form insertion waiting period is completed.

As a result, if the user mistakenly selects cut-sheet form printing, the POS/ECR terminal stops

processing for such period, thus delaying further processing and causing the customer to wait.

When the printing apparatus is reset or the power is turned off and then on again, the data

controlling the printing apparatus settings stored in the printing apparatus is lost. This is a

significant problem for a printing apparatus used in POS/ECR terminals in financial transaction
- systems.

Errors generated in the printing apparatus include recoverable errors, such as paper jams in the

- paper transport path, and non-recoverable errors, such as problems with the power supply
voitage from the AC-DC converter. and damage to the head temperature detector of the printing
head. The methods of handling recoverable and non-recoverable errors differ greatly, and it is
therefore necessary to distinguish between the two; this is, however, difficult for the averége .
user.

Furthermore, even if the cause of the error is removed in conventional printing apparatuses, it
is necessary to reset the printing apparatus or turn the power off and then on again to escape
from the error state. Both of these operations also destroy the data stored to that point in the
printing apparatus. '

To minimize the effects of these problems, the host computer in data processing systems using
such conventional printing apparatuses adds a status request command to each line of data
instead of batch sending plural lines of data, and uses the response to determine the current
status of the printing apparatus. This, however, adds significant overhead to the host
computer, and leads to reduced throughput in the data processing system.

As a result of the above, stand-alone type dedicated data processing systems integrating the
data entry device, processing device, and printing apparatus are widely used in conventional
POS/ECR systems. Systems connecting a host computer with a printing apparatus using a
general-purpose interface are not widely used, even though they offer excellent flexibility, due
to data reliability problems (i.e., security issues). To improve data reliability and simultaneously
improve operability (usability), it is desirable to have a data processing system whereby the
cause of any stop in printing apparatus operation can be known even while the printing
apparatus is in a off-line state, and the cause of the problem can be quickly corrected.

Therefore, the object of the present invention is to provide a printing apparatus whereby the
aforementioned problems of the prior art can be resolved; a high reliability data processing
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As a result, it is possible to provide a printing apparatus featuring high
reliability and a high throughput rate; to provide a user-friendly printing
appar atus reduci ng the host conputer overhead; and to provide a data
processi ng apparatus using said printing apparatuses for use as a printing
apparatus used in nonetary transactions ig the distribution industry.

- 19 - YT Table 1

apparatus can be achieved; the overhead on the host cdmputer can be reduced; and operation
is user-friendly.

This object is achieved with a printing apparatus, a controlling method and a data processing
apparatus as claimed in claims 1, 17 and 22, respectively.

| Preferred embodiments of the invention are subject-matter of the dependent claims.

The embodiment of claim 14 enables the host device to recover from errors in the printing
apparatus.

The embodiment of clalm 16 further enables the host device to cancel a cut-sheet form
insertion waiting state of the printing apparatus.

By means of the invention, it is possible for the host computer to determine and evaluate the
cause of an off-line printing apparatus state even after the printing apparatus goes off-line. The
host computer can thus notify the user by means of posting 2 message, and the system can
recover from the off-line state by means of host computer control if the user corrects the cause
of the problem. In addition, when the printing apparatus is in a cut-sheet insertion standby
state, the waiting state can be cancelled by the user issuing a 'cancel cut-sheet insertion
waiting state command’ from the host computer. :

According to a preferred embodiment, when an error occurs in the printing apparatus, it is also
possible for the host computer to determine what error occurred and where, and whether the
error is recoverable or non-recoverable. When the error is recoverable, it is also possible to
recover from the error and resume printing once the user corrects the cause of the error. itis
also possible to select whether to resume printing from the print line at which the error
occurred, or to destroy all data already sent and then recover from the error.

Preferred embodiments of the invention are described below with reference to the
accompanying figures, in which:

Fig. 1 is an overview of a printing apparatus used to describe the preferred embodiment of
the invention;

Fig. 2 is a cross section illustrating the operation of the printing apparatus of the present
invention;
Fig. 3 is a a schematic view illustrating a printing unit of the printing apparatus according

to a preferred embodiment of the invention;

Fig. 4 is a block diagram showing an example of the control circuit for implementing a
control method according to the present invention; L , o
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n .What is executed o0 Send printer status 1 Send the cause of the
off-line state 2 Send the cause of the error 3 Send the status of the
conti nuous formns detector 4 Send the status of the slip paper detector
and slip paper 5 Send the status of the validation paper detector and
val i dati on paper 6 Cancel cut-sheet forminsertion wait-state 7
Recover fromerror (resune printing) 8 “4Recover fromerror (clear

buf f ers)

Fig. b is a functional block diagram used to describe the preferred embodiment of the
invention;
Fig. 6 is an example of the command used in the preferred embodiment of the invention;

Fig. 7 ' is a flow chart of a control method applied by the printing apparatué according to a
preferred embodiment of the invention;

Fig. 8 is a flow chart of a control method applied by the printing apparatus according to a
preferred embodiment of the invention;

Fig. 9 is a flow chart of a control method applied by the printing apparatus according to a
preferred embodiment of the invention;

Fig. 10 is a flow chart of a control method applied by the printing apparatus according to a
preferred embodiment of the invention;

Fig. 11 a conceptual diagram of the data processing apparatus of the invention;

. Fig. 12 is a flow chart of a control method applied by a host computer using a printing
apparatus according to a preferred embodiment of the invention; and

Fig. 13 is a flow chart of a control method applied by a host computer using a printing
apparatus according to a preferred embodiment of the invention.

In general, recording paper used in the distribution industry is either cut-sheet or continuous
forms paper. Cut-sheet paper includes irregularly sized, individual voucher forms called slip
paper, and multiple-part individual voucher fo[ms, called validation paper, of a relatively regular
size. Continuous paper includes journal paper for printing and storing store records, and receipt
paper used for simple receipts.

Fig. 1 is an overview of a printing apparatus capable of printing to slip-, journal-, and receipt-
type recording paper. : '

As shown in Fig. 1, this printing apparatus comprises print head 1, which is typically a so-
called "wire dot head” comprising plural wire pins arrayed in a vertical line; and ink ribbon 3.
The print head 1 prints while being driven in a reciprocal motion as indicated by arrows 1A and
1B. '

Receipt paper 17 and journal paper 18 are inserted from the back of the printer mechanism in
roll form, and are fed out from the top as shown in the figure. Slip paper 19 is inserted from
the front of the printer mechanism (arrow 19A), and similarly fed out from the top (arrow 198).
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Table 2 (n = 0: Printer Status) Bit Functi on

Val ue 1 0 Reser ved "Fixed to O

1 Reser ved Fixed to 1 2 _Dr awner
connect or LOW HGH 3

On-linel/loff-line status on-1line off-line 4

Reser ved ' -5- Fixedtol 5 Undefined 6
Undefined 7 .Reser ved : Fixed to O

Near-end detector 20 for detecting the end of the receipt and journal paper-is also provided.
Near-end detector 20 comprises a near-end detecting lever 20a, which is arranged to be
pushed out in the direction of arrow 20A by the end face of the roll paper as long as the
outside diameter of the end face is larger than a certain minimum value, and a push switch
20b, which is turned on/off by near-end detecting lever 20a. The outside diameter steadily
decreases as the end of the roll paper approaches, and when the core of the roll paper is
reached, near-end detecting lever 20a rotates in the direction of arrow 208B. This causes push
switch 20b to switch OFF, thus detecting the near-end of the paper.

After printing is completed, receipt paper 17 is cut by cutter unit 14, and can be handed to the -
customer. '

The printer mechanism is covered by a housing not shown in the figures; this housing
comprises a cover that is not shown and lower case 15. Cover detector 21 is an opposed-type
photodetector, so .called photo-interrupter. When the cover is closed, the beam from cover
detector 21 is interrupted, and the cover is detected to be closed.

Fig. 2 is a cross section illustrating the operation of the printing abparatus of the present
invention during printing to continuous and cut-sheet paper. Fig. 2 (a) shows printing to
continuous paper (receipt paper in the figure); Fig. 2 (b} to cut-sheet paper (slip paper).

The wire pins (not shown in the figure) of print head 1 are provided in wire holder 1a for
printing through ink ribbon 3 to receipt paper 17 against platen 2. '

' Receipt paper 17 is fed by transport rollers 6a and 6b past guide roller 5 and between paper
guides 4a and 4b. The one transport roller 6a is connected to a motor or other drive power
source (not shown in the figures). '

Receipt paper detector 12 is a photo-interrupter, lever switch, or other detecting means
positioned in the middie of paper guides 4a and 4b; receipt paper detector 12 is shown as a
photo-interrupter in Fig. 2. '

When transported by transport rollers 6a and 6b, receipt paper 17 passes between ink ribbon 3
and platen 2, through presser rollers 7a and 7b and cutter unit 14, and is fed out from the top
of the printing apparatus. The cutter unit 14 comprises cutter blade 14a and cutter cover 14b;
cutter blade 14a is driven in the direction of arrow 14A by a motor or other drive power source
to cut receipt paper 17. '

It is to be noted that while receipt paper is shown in the figure, the mechanism used for journal
paper is the same except for the cutter unit. This is because journal paper is used for storing
data by the store, and is not used for customer receipts. '

When slip paper is printed (Fig. 2 (b)), slip paper 19 is inserted from slip paper insertion
opening 22 at the front of the printing apparatus in the direction of arrow 19A. During roll

This is the replacemer sheet
* TS AU 9%



20- Tabl e -3 ' (n
= 1. Of-line Cause Status)

Val ue Bit Functi on 0 ' 1 0
Reser ved . Fixed to 0 1 Reser ved
Fixed to 1 '

-6-

paper printing, slip transport roller 9a is pulled in the direction of arrow 10A by plunger 10 as
shown in Fig. 2 (a), and is thus separated from the opposing slip transport roller 9b. As a
result, it is possible to insert slip paper 19. When slip paper 19 is inserted, slip paper 19
passes between slip paper guides 11a and 11b and abuts slip transport rollers 8a and 8b.
Whether slip paper has been inserted is detected by slip paper detector 13. If paper has been
inserted, plunger 10 is released and lever 10a moves in the direction of arrow 10B, thus
pressing slip transport roller 9b against slip transport roller 9a, and holding s!ip paper 19
therebetween.

Slip transport rollers 8b and 9b are connected to a motor or other drive power source not
shown in the figures, and slip paper 19 is transported as slip transport rollers 8b and 9b and
the opposing slip transport rollers 8a and 9a rotate in the direction of arrows 8A, 9B, and 8B,
9B respectively. When printing is completed, slip paper 19 is fed out in the. direction of arrow

- 19B, plunger 10 is driven to separate slip transport roller 9a from slip transport roller 9b, and
the next slip paper form can be inserted.

Printing on slip paper 19 is possible with receipt paper 17 loaded as shown in thé figure, and if
carbon-copy paper is added to slip paper 19, the same information can be simultaneously
printed to both slip paper 19 and receipt paper 17.

Note that slip paper detector 13 is a photo-interrupter similar to receipt paper detector 12.
Also shown are lower case 15 and case 16 supporting the head assembly.

Fig. 3 is a schematic view illustrating a printing unit of the printing apparatus according to one
embodiment of the invention. The printing unit comprises the print head 1 with wire holder 1a,
a head carriage 1b and means for moving them.

As a method of detecting an error in the printing apparatus a method of detecting a loss of
synchronism in the head carriage drive motor is described with reference to Fig. 3.

Print head 1, together with its wire holder 1a, is fixed on head carriage 1b. Head carriage 1b is
driven reciprocally side to side by carriage transfer belt 32 and carriage drive gears 31a and
31b; carriage drive gear 31a is connected to a head carriage drive motor not shown in the

~ figure. This motor is normally a pulse motor, and is a puise motor in this embodiment. Carriage
drive gear 31a drives rotating detector plate 34 via transfer gear 33. Rotating detector plate 34
is positioned so as to interrupt the detection beam of carriage detector 35, which is also a
photo-interrupter. Carriage detector 35 detects the rotation of rotating detector plate 34
caused by the movement of head carriage 1b.

Note that rotating detector plate 34 is propeller-shaped, and when it rotates, the output of
carriage detector 35 switches on/off on a regular period. More specifically, when head carriage
1b is driven reciprocally by the head carriage drive motor {not shown in the figure), the

movement of head carriage 1b is detected by carriage detector 35. . . ] -
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2 Cover status . O osed Open 3 Form

feed by form Form f eed not Formfeed in feed switch
in progress progress 4 Reserved

Fixed to 1 5 No paper: Printing not . Printing
st opped printing stopped stopped 6 Error status

No error Error generated 7 7 Reser ved

Fixed to O Table 4

(n = 2: Error Cause Status)
Val ue Bit Function

If the receipt paper, journal paper, or slip paper between print head 1 and platen 2 is wrinkled
or twisted and catches between wire holder 1a and platen 2, a paper jam occurs. As a result,
head carriage 1b no longer tracks rotatiori of the carriage drive motor, and the carriage drive
motor loses synchronization. This loss of synchronization is detected by carriage detector 35,
and indicated as a "carriage error.”

A "home position" for print head 1 is needed to determine a refe_rencé point for the print
position. Home position detector 36 is also a photo-interrupter for detecting head carriage 1b.
More specifically, when head carriage 1b moves to the left, the position at which the light
beam from home position detector 36 is interrupted is the reference point for the home
paosition.

When head carriage 1b with print head 1 moves toward the home position, home position
detector 36 can detect if print head 1 does not reach the home position due to a paper jam or
other factor. A home position error occurs when head carriage 1b cannot be returned to the
home posmon

A circuit block diagram of a control circuit suitable for implementing the. present invention is
shown in Fig. 4.

The mechanism of the printing apparatus of the invention as described above is represented as
print head 40, motor group 41, and plunger group 42 in Fig. 4; this printer mechanism is
driven by printer mechanism drive circuit 43. The printer mechanism also comprises carriage
detector 44, home position detector 45, automatic cutter detector 46, paper detectors 47, and
cover detectors 54, each of which is connected to central processing unit (CPU) 50.

Automatic cutter detector 46 detects the position of cutter blade 14a (Fig. 2), drives the cutter
blade drive motor (not shown in the figures), and generates the detector .signal at a
predetermined position. If a paper jam occurs in the cutter blades, the cutter blades will not
move to the specified position, the detector signal will not be output, and an error is reported.
This error is called a "cutter error.”

-Carriage errors, home position errors, and cutter errors each result in what is generally referred
to as an "error state” below.

Paper'detectors 47 include near-end detector 20 (Fig. 1), receipt paper detector 12 and slip
paper detector 13 {Fig. 2). '

Also connected to CPU 50, which controls the entire printing apparatus, are display device 48,
typically an LED unit; panel switch (form feed switch) 49 for manually advancing the paper;
switch detector 75 for detecting a manual form feed caused by switch 49; interface 51 for
communications with the host computer; ROM 52 for storing the control program, print
character patterns, and other static information; and RAM 53 providing the receive buffer, print
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6] Reser ved - . Fixed to 0 1 Reser ved

Fixed to 1 2 - Mechani cal error No error Error
generated 3 Aut omati ¢ paper No error Error
gener at ed cutter error 4 Reserved :

Fixed to 1 5 Non-recover abl e : - No error 3 Error
gener at ed error 6 Aut o- r ecover 3grr or _ No error _
Error generated 7 Reserved Fixed to
0

buffer, and other data buffers. Further connected to CPU 50 in this embodiment is a peripheral
device status detector 76. It serves to detect the status of a peripheral device that may be
- connected to the printing apparatus. An example of such peripheral device is the cash drawer
of POS and ECR systems. In some embodiments of such systems the printing apparatus is
designed to connect and drive the drawer in response to corresponding commands from the

host computer.

When print data is input from interface 51, the data is stored to the receive buffer of RAM 53,
and CPU 50 interprets' the data, reads the character patterns corresponding to the data code
from ROM 52, and drives print head 40, motor group 41, and plunger group 42 by means of
drive control circuit 43 to print.

When a carriage error, home position error, cutter error, or other error occurs, CPU 50 can
drive display device 48 to notify the user that an error has occurred.

Fig. b is a function block diagram showing the overau mechanism of the invention, and the
relationships between the vanous-functlonal means.

Host computer 61 transmits the command data, print data, and other information to the
printing apparatus. Data receiving means 62 receives the data codes from host computer 61
through interface 51, and is realized as a receive interrupt process activated through a receive
interrupt by interface 51. :

Real-time command interpreting means 64 interprets and real-time process execution means 73
executes received real-time commands {explained later} immediately upon their receipt by the
data receiving means. As will be understood, interpretation of the received data by means 64
comprises checking whether the received data is a real-time command and, if so, which type of
real-time command. Real-time command interpreting means 64 and real-time process execution
means 73 are realized as part of the same receive interrupt process as that of the data
receiving means 62. Thus, it will be understood that, in the present embodiment, the data
receiving means 62, the real-time command interpreting means 64 and the real-time process
execution means 73 are all formed by CPU 50 as are a command interpreter 66 and a control
means 68 etc.. Real-time command interpreting means 64 determines whether the received
data is a real-time control command, and real-time process execution means 73 executes the
speéified process based on the command if the received data is determined to be-a real-time
control command. Real-time command interpreting means 64 and real-time process execution
means 73 together will also be referred -to as real-time command process means in the
following. '

All received data passed through real-time command interpreting means 64 is stored

temporarily to receive buffer 65. The received data buffered to receive buffer 65 is read one at

a time by command interpreter 66, interpreted, and separated into print data and command

data for controlling the printing apparatus. Command data is applied by control means 68 to

execute the settings or operations corresponding to the command code. Print data is used to o
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=21 - ' - Table 5 _ (n = 3:
Conti nuous Paper Detector Status)

Value Bit Function _ 0 i

10 Reserved : Fixed to 0 1 Reserved
Fixed to 1 2 Journal near-end det ectorg_ Paper | oaded No
paper 3 Recei pt near-end detector Paper | oaded No paper

store the character patterns corresponding to the data codes to print buffer 67. When printing
is then executed by control means 68, control means 68 reads the character pattern from print
buffer 67, and controls printer mechanism functional units 70 (mainly including print head 40,
motor group 41, plunger group 42 and drive circuit 43) to print.

The RS-232C two-way, serial interface is used as the interface in this embodiment because of
its ability to maintain communications with the host computer even when the printing
apparatus is off-line. With the standard RS-232C two-way, serial interface, the off-line status
of a device can be detected by the- host computer to which the device is connected, but
because several bytes of data may have been loaded to the communication bus before data
transmission can be stopped, it is necessary for the off-line device to receive this data even
after it moves off-line. It is therefore necessary for the device to move off-line before the

) receive buffer becomes full, thereby enabling data to be received and stored to the receive
buffer while capacity remains even when an error occurs and the printing apparatus goes off-
line. Data received after the receive buffer becomes full, however, is thrown away.

With the present embodiment of the invention, however, received commands are interpreted by
real-time command interpreting means 64, which is activated by a receive interrupt, before
being stored to the receive buffer. As a result, the command can be processed even if the
transmitted data is not stored.

Real-time commands include commands requesting the status of the printing apparatus. When
this printing apparatus status request is received, real-time command process means 64, 73
responds by sending the current printing apparatus status to host computer 61 through data
transmission means 63. It remains possible to send the printing apparatus status even when an
error occurs because data receiving means 62, data transmussuon means 63, real-time
command process means 64, 73 remain functional.

When the received command is determined by command interpreter 66 to be a cut-sheet form
selection command, control means 68 is notified. Control means 68 thus notifies display
means 72 that a cut-sheet form was selected, displays a prompt that the printing apparatus is
waiting for cut-sheet form insertion, and stores cut-sheet forms information in RAM 53 by
means of cut-sheet forms status storage means 79 to indicate that a cut-sheet form was
selected and that the cut-sheet form insertion wait-state was entered. When a cut-sheet form
is selected, paper detector 47 detects insertion of the cut-sheet form and notifies control
means 68 when the form is inserted.

Control _means 68 monitors the cut-sheet form wait-state informatfon, and stops printer
mechanism drive until either the cut-sheet form wait-state information is deleted or cut-sheet -
form insertion is- detected. By control means 68 stopping printer mechanism operation,
command interpreter 66 also stops without being able to activate control means 68, but real-
time command process means 64, 73 contir_lues to operate irrespective of the cut-sheet form
wait-state.
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4 Reser ved Fixed to 1 5 Journal end

det ect or Paper | oaded No paper 6 Recei pt end

det ect or Paper- | oaded No paper 7 ‘Reserved

Fixed to O Table 6 (n = 4:
Slip Paper Status) Value Bit Function 0 Reser ved

Fixed to 0 1. Reserved -10- Fixed to 1 2 Slip
paper sel ection Sel ect ed Not sel ected

Real-time commands include a command for cancelling the cut-sheet form wait-state. When
this command is received, the cut-sheet form insertion wait-state information and cut-sheet
form selection information stored to RAM 53 are deleted by real-time command process means
64, 73. When control means 68, which monitors the cut-sheet form insertion wait-state,
recognizes that the cut-sheet form insertion wait-state information has been deleted, it cancels
the cut-sheet form insertion wait-state, clears print buffer 67, and selects the default paper
type. The cut-sheet form insertion wait-state can be cancelled by a time-out, and control
means 68 thus controls timer 78.

If a paper jam or other error occurs during printing, paper feeding, or paper cutting, an error is
detected by error detector 71, control means 68 is notified, and the error information is stored
to status memory 77. Control means 68 notifies display means 72 that an error has occurred,
an error notice is displayed, and the error occurrence is stored as error information to RAM 53
by error status storage means 69.

Control méans 68 monitors the error information, and stops operation of the printer mechanism
until the error information is cleared. By control means 68 stopping printer mechanism
operation, command interpreter. 66 also stops without being able to activate control means 68,
but real-time command process means 64, 73, which is activated by a receive interrupt from
interface 51, continues to operate irrespective of the error. Because command interpreter 66 is
stopped and no longer reads the receive buffer, however, the data received by interface 51 is
simply stored to receive buffer 65, and control means 68 therefore controls the interface to
notify the host computer that the printing apparatus cannot accept anymore information {i.e.,
notifies the host computer that the printing apparatus is now off-line).. '

. The real-time commands also include a 'recover from error' command. When this command is
received, real-time command process means 64, 73 deletes the error information stored to
RAM 53. When control means 68, which monitors this error status information, recognizes
that the error information was deleted, it reactivates the printing apparatus to resume printing.

Another ‘recover from error' command is a command to resume printing after deleting all
previously received data. When this command is received, receive buffer 65 and print buffer 67
are cleared by real-time command process means 64, 73, and the error information stored in
RAM 53 is then deleted.

The printing apparatus also goes off-line when a no-paper state is detected by paper detector
47, when an open-cover state is detected by cover detector 54, or when a manual form feed
caused by the form feed switch (49 in Fig. 4) is detected by switch detector 75. These states
are stored to status memory 77, and. the information is reported to host computer 61 by real-
time command process means 64, 73 via data transmission means 63.

Fig. 6 shows the command code for real-time commands in the present embodiment. Referring
to Fig. 6, received data (GS], {R], and [n] are each one byte long, expressed as 1D, 52, and n

Thig is the replacement gheet
16 AUG 19%

Dite

¢



3 Slip paper insertion Wi ti ng Not wai ti ng
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in hexadecimal code. [GS] and [R] indicate a real-time command 80; what is executed is
selected according to the value of [n}, i.e. the command's parameter 81.

The values of [n] and what is executed for each {n] value in this embodiment are shown in
Table 1.

When [n] = 0, the printing appératus status byte (ohe byte) shown in Table 2 is sent to the
host computer. The drawer status, and printing apparatus on-line/off-line status can be
determined by the host computer based on the printing apparatus status information. When the
printing apparatus is off-line, more specific off-line information can be obtained by setting [n] to
1. '

b When [n] = 1, the off-line information byte {one byte} shown in Table 3 is sent to the host
computer. The host computer can thus evaluate the off-line information, and can post prompts
or -other appropriate information to the user based on the evaluation result. If an error is
determined to have occurred, detailed error information can be obtained by setting (n] to 2.

When [n] = 2, the error information byte (one byte) shown in Table 4 is sent to the host
computer. The mechanical errors shown in Table 4 refer primarily to errors due to a paper jam,
but also include carriage errors and home position errors. These are further distinguished as
paper jams around the print head and automatic paper cutter errors, thereby enabling the host
computer to distinguish between paper jams occurring around the print head and in the
automatic paper cutter. Based on this determination, the user is appropriately notified using the
display means of the host computer where the error occurred, thus facilitating removal of the
paper jam.

Printing can be resumed when paper jam errors and similar errors occur by removing the paper
jam or other error cause. Errors can also occur as a result of external power supply problems,
damage to the print head temperature detector, and other causes making resumption of
printing difficult, and it is necessary to distinguish these non-recoverable errors from
‘recoverable errors {from which printing can be resumed). Errors other than paper jam errors are
therefore identified as non-recoverable errors by setting bit 5. :

When (n] = 3, the continuous paper (incl. journal and receipt paper) detector information byte
(one byte) shown in Table 5 is sert to the host computer. '

When [n] = 4, the slip paper detector information byte {(one byte} shown in Table 6 is sent to
the host computer. It is possible to determine from this slip status byte shown in Table 6
whether slip paper is selected or whether continuous or validation paper is selected. It is also
possible to determine, when slip paper is selected, whether the printing apparatus is waiting
for slip paper insertion, or whether the paper has already been loaded and printing can proceed.

When [n] = 5, the validation paper detector information byte (one byte) shown in Table 7 is
sent to the host computer. It is possible to determine from this validation paper status byte
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Val ue Bit Function O Reserved - Fi xed
to 0 1 Reser ved ' Fixed to 1 2

Val i dati on paper selection Sel ect ed Not selected 3

Val i dati on paper insertion Waiting -12- Not wai ting

wait-state 4 Reserved Fixed to 1 5
Val i dati on paper detector Paper | oaded No' paper 6 7
Reser ved ' Fixed to O

shown in Table 7 whether validation paper is selected or whether continuous or slip paper is
selected. It is also possible to determine, when validation paper is selected, whether the
printing apparatus is waiting for validation paper insertion, or whether the paper has already
been loaded and printing can proceed.

The data receiving means G2, the real-time command interpreting means 64 and the real-time
process execution means 73 are described below with reference to Figs. 7 and 8.

Fig. 7 shows the printing apparatus initialization process, which starts immediately after the
power is turned on (step 120). During this initialization, the printer mechanism is initiafized
(step 121), and all information in RAM 53 is initialized, including the cut-sheet form status flag,
error information, clear-buffer flag, GS flag, and GSR flag (step 122). The clear-buffer fiag, GS
flag, and GSR flag are used in the receive interrupt process as will be explained in detail later.
In the final step 124, interface receive interrupts are enabled, and the initialization process is
ended (step 124). :

Fig. 8 shows the receive-interrupt process executed by the data receiving means 62, the real-
time command interpreting means 64 and the real-time process execution means 73. The data
received from the host computer through the interface is received one byte at a time, and the -
process shown in Fig. 8 is executed for every byte received. Because the real-time commands
comprise three bytes, [GS], [R], and [n], as shown in Fig. 6, each real-time command is
controlled by the GS flag, which is set when the [GS] byte is received; the GSR flag, which is
set when the [R] byte is received and the GS flag is set; and the [n] byte received when the
GSR flag is set. There is also a clear-buffer flag, which stores whether the buffer is cleared
according to the value of (n].

Data is received and the receive interrupt is activated at step 125. At step 126, the received
data is read from the interface, and at step 127 it is determined whether the GSR flag is set. If
the GSR flag is set, i.e., if the {GS] and [R] bytes have already been received, the received data
("C" in this example) is processed with the value of [n]. The GSR flag is cleared at step 136,
and the following operation is executed based on the value of the received data (C) (step 137).

IfC = 0, 'the printer information stored in RAM 53 is sent through the interface to the host
computer by data transmission means 63 (step 138). )
If C = 1, the off-line information stored in RAM 53 is sent through the interface to the host
" computer by data transmission means 63 (step 139).
If C = 2, the error information stored in RAM 53 is sent through the interface to the host

computer by data transmission means 63 (step 140).

if C = 3, the continuous paper information stored in RAM 53 is sent through the interface to
the host computer by data transmission means 63 (step 141).
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CLAIMS 1. = A print apparatus having a printer mechanism (40, 41, 42) for
printing to a print nmediumand control nmeans (50) for controlling the
printer mechanismin response to received data transmtted froma host
device (61), said received data including control commands and print data,
said control neans conpri sing: receiving neans (62) for receiving
said data and outputting them 13-

4, the slip paper information stored in RAM 53 is sent through the interface to the host
computer by data transmission means 63 (step 142).

fC

If C = 5, the validation paper information stored in RAM 53 is sent through the interface to the
host computer by data transmission means 63 (step 143).

If C = 6, it is determined whether the cut-sheet form insertion wait-state is set {step 144), and
if so, the cut-sheet form wait flag is cleared (step 145). As shown in Fig. 9, the
system can recover from the cut-sheet form insertion wait-state by clearing the cut-
sheet form wait flag.

if C = 8, the clear-buffer flag is set {step 146}, and the error information in RAM 53 is cleared
(step 147). When the clear-buffer flag is cleared, the receive buffer and print buffer
are both cleared as shown in Fig. 10 after error recovery. If C = 7, the error
information is simply cleared (step 147).

The received data is also temporarily stored to the receive buffer even if the data is a-real-time :
command (step 132). '

If the GSR flag is cleared in step 127, it is determined in step 128 whether the GS flag is set.
Specifically, if the data has been received immediately following the [GS] byte, the GS flag is
set; the GS flag is therefore cleared in step 129, and it is determined whether the received data
{C) is the [R] byte (step 129). If C = [R], the GSR flag is set {step 131), and the received data
is stored to the receive buffer (step 132).

If the GS flag is cleared in step 128, it'is determined in step 134 whether the received data (C)
is the [GS) code. If C = [GS], the GS flag is set; if not, the data is stored directly to the
receive buffer (step 132), and the receive interrupt process is ended {step 133).

The operation of the control means for setting cut-sheet forms is described next with reference
to Fig. 9. Shown in Fig. 9 are the process from selection of cut-sheet form printing to loading
the paper,. and the process for cancelling the cut-sheet form print mode’selection.

This process starts (step 151} when command interpreter 66 determines that the input
command is the cut-sheet form selection command, thus causing command interpreter 66 to
set the cut-sheet form selection flag, and the cut-sheet form insertion wait flag (step 152).
After confirming that mechanical operations are stopped (step 153), cut-sheet form insertion
wait timer 78 is activated. and display device 48 is set flashing by display means 72 (step
155). In step 156 it is determined whether the cut-sheet form insertion wait flag is cleared; if
so, i.e., if the cut-sheet form insertion wait-state is cancelled by real-time command [GS] [R]
[6], the cut-sheet form insertion wait timer 78 is stopped {step 157), and display device 48 is
turned off by display means 72 (step 158). The cut-sheet form selection flag and cut-sheet
form insertion wait flag are then cleared (step 159), the paper corresponding to the default
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as first data; receive buffer nmeans (65) for storing at |east the

execut i on paEmen sydebsrtifoois sex estept 160), hivbtharaue-sisset form selection process is ended {step

161).

If the cut-sheet form insertion wait flag is not cleared in step 1586, it is determined if the cut-
sheet form insertion wait period has passed (step 162); if the cut-sheet form insertion wait
period has passed, the procedure skips forward to step 158.

If the cut-sheet form insertion wait period has 'nqt passed in step 162, it is determined in step
163 whether the cut-sheet form is inserted. If the cut-sheet form is not inserted, the procedure
loops back to step 156 to determine again whether the cut-sheet form insertion wait flag is
cleared. The procedure then determines again whether the cut-sheet form i_nsertion wait flag is
cleared, whether the cut-sheet form insertion wait period has passed, and whether the cut-
sheet form is inserted. - t

If it is determined in step 163 that the cut-sheet form was inserted, the cut-sheet form
insertion wait timer 78 is stopped (step 164), display device 48 is turned on (step 165), and
the start-operation standby period.is waited (step 166). If it is determined in step 167 that the
cut-sheet form is not inserted, the procedure loops back to step 154, and the above operation
is repeated.

If it is determined. in step 167 that the cut-sheet form is loaded, the cut-sheet form insertion

. wait flag is cleared (step 168}, the cut-sheet form is set to the correct position (step 169), and

the cut-sheet form selection process ends (step 161).

As described hereinabove, by providing a data receiving means and a real-time command
process means in the receive interrupt process, it is possible to interpret commands and cancel

the cut-sheet form wait-state even when the printer mechanism is stopped due to a cut-sheet

form insertion wait-state.

A means of detecting carriage errors is described below as an embodiment of the invention for
detecting errors with reference to Fig. 10.

The process .is started in step 101 by the print command, and the printing apparatus is

initialized for one line in step 102. The line is then printed from steps 103 to 105. In step 103,

control conmmands anong said first data and outputting themas second data
iin a first-in-first-out order; first control command interpreting
“means (64) for receiving and interpreting said first data; first
process execution neans (73) for execut[qg_the process corresponding to a
control command interpreted by the first 'Control commuand interpreting
nmeans- ( 64) ; second control comrand interpreting neans (66) for
receiving and interpreting said second data; second process

one dot row is printed and the head carriage is advanced one dot row. In step 104, it is

determined whether a detector pulse was output from carriage detector 35 due to carriage
movement; the detector pulse is usually output on a regular cycle if the carriage advances
normally. In step 105, it is determined whether printing the one line is completed; if not, the
procedure loops back to step 103. If the one row is completed, the procedure then ends at
step 106. '

If the carriage is stopped at this time due to, for example, a paper jam, the detector pulse is
not detected at step 104, and the procedure branches to step 107. The procedure from step
107 is the process executed when a carriage error occurs, and the first step (step 107) is to
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corresponding to a control command interpreted by the second control

command i nterpreting neans (66); devi ce-condi tion detection neans
(47, 54, 69, 71, 75, 76, 77,79) for detecting a condition of the printing
apparatus (300); : 24

transm ssi-on neans (63) for transmtting data to the host device (61); and
devi ce-condi tion reporting means for repotking data obtained by

notify the host computer that.the printing apparatus cannot receive further communication
data, i.e., that it is off-line. That a carriage error has occurred is then stored to RAM 53 in step
108. Because a carriage error is a recoverable error, the error is stored as a recoverable error.
The printer mechanism is also stopped in step 109.

That an error occurred is then displayed (step 110) by the display device 48 until it is
determined in step 111 that the error information has been deleted. If a corresponding real-time
command is received, the error information is deleted, and it is determined in step 112 whether
the received command indicates a clear buffer operation. If a clear buffer command has been
received, the buffer is cleared in step 113; the buffers cleared at this time are both the receive

buffer and print buffer.

A printer mechanism reset operation is then executed in step 114, and the host computer is
notified in step 115 that the printing apparatus can again receive data, i.e., is again on-line.

By thus including a data receiving means and real-time command process means within the
receive interrupt process, it is possible to continue interpreting commands when the printer
mechanism stops due to an error, and recovery from errors is therefore also possible.

Control of the printing apparatus as seen from the host computer is described next.

Fig. 11 is a conceptual diagram of the data processing appai‘atus of the invention in which
printing apparatus 300 is connected with host computer 61 by means of an RS-232C
communication cable 301. Host computer 61 comprises an internal communication means 304
and an RS-232C interface control circuit. A CRT or other display device 302, and keyboard or
other input device 303 are also connected to host computer 61.

Fig. 12 is a flow chart of the control process of the host computer allowing cancellation of the
cut-sheet form wait-state. Printing to slip paper is used as an example of cut-sheet form
printing in Fig. 12,

When slip paper printing is selected (step 250}, the slip paper selection command is output
(step 251). Real-time command [GS] [R] [4] is then sent to determine the slip paper status
(step 252), and the corresponding response is received (step 253). This response contains the
information shown in Table 6. Based on this information, the host computer determines
whether slip paper has been selected (step 254).

If slip paper has been selected, it is determined based on the information from step 253
whether the printing apparatus is waiting for slip paper insertion (step 255). If it is not waiting,
it is first determinned whether the slip paper is loaded (step 256)}; if so, the print data is output
(step 257}, and slip paper printing is completed (step 258).

If step 255 returns that the printing apparatus is waiting for slip paper insertion, the host
computer monitors a8 specific key in input device 303, e.g., a "cancel slip paper” key, and
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the device-condition detection neans to the transm ssion neans;
characterized in that a process corresponding to a control comrand
interpreted by said first control command interpreting nmeans i s executed
wWith priority over a process corresponding to a control conmand
interpreted by said second control command interpreting neans, said

devi ce-condition detection neans i ncl udéd Operating-state detection neans
for detecting a wait state of the printing apparatus, and wait state
flag storage neans (53, 79) for storing a wait state flag 1in response to

the occurr egggrmfitesdviiihdr thik RbPis pressed (s¥dpEIsd). Wﬁ%vﬁ@%&ﬂncﬂl@&ﬁ@ﬁe@ifﬂ%&ﬁ&ﬂ
means (68) §lﬁ> ;%gérp&%@s{a‘?e function, and has to be operated by the user if he or she wants the slip

paper selection cancellied.

If the key is pressed, the "cancel slip paper wait-state” command [GS] [F] {6] will be output to
cancel the slip paper wait-state {step 260). '

It is also possible to terminate slip paper printing {step 259} by monitoring this key when slip
paper printing has béen previously instructed but the command has not yet been executed, i.
e., slip paper is not selected yet (step 254}, or when there is no paper (step 256). In these
cases, sending the "cancel slip paper wait-state” command [GS] [R} [6] (step 260) will be
ignored because the printing apparatus is not in the cut-sheet form insertion wait-state. If the
key is not pressed, the process loops back to step 252, and the host computer waits for slip
paper selection (step 254} or until the slip paper is loaded (step 256).

Fig. 13 is a flow chart of the printing process in the host computer allowing for error recovery.-

After printing has started (step 200), the host compui:er checks whether the printing -apparatus
is still on-line (step 202) each time after one line of print data has been sent to the printing
apparatus (step 201). In general, it is possible to determine with the RS-232C interface
whether the receiving side (the printing apparatus in this case) is on-line from the CTS (Clear
To Send) signal, the DSR {Data Set Ready) signal, or the XOFF code. If the printing apparatus
is on-line, the host computer continues to send the print data. If there is no more print data
(step 203), printing ends (step 204).

If in step 202 the printing apparatus is off-line, it is possible that an error has occurred in the
printing apparatus, or that printing has been_disabled by some other factor (e.g., there is no
more printing paper}. To determine whether an error has occurred, the host computer sends
real-time command [GS] [R] (2] in step 205. The response to this command is received in step
206, and used to determine (in step 207} whether an error occurred.

If an error did not occur, the printing apparatus may be off-line for some reason other than an
error; this reason is therefore investigated (step 208), and the appropriate action is taken (step
209). To determine this reason, the host computer outputs real-time command [GS] [R} (1],
and receives in response information that, for example, the cover is open or that there is no
paper. The host computer can then display a user prompt such as "please close the cover” or
"please add paper” on display device 302 to aid the user in correcting the problem.

This sequence is repeated until the printing apparatus comes on-line again (step 210), at which
point printing is resumed from step 201.

If step 207 determines that an error has occurred, it is determined whether the error is
recoverable (step 211); this determination is based on the bit 5 value shown in Table 4. If the
error is recoverable, the user is notified that an error has occurred, and can be requested to
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stop process execution while the wait state flag is set; and the first
process execution neans (73) conprises a wait state flag resetting neans
for resetting the wait state flag. 2. A printing apparatus according to
claim1l1, wherein the operating- state detection neans conprises an error
state detection neans for detecting an efror state of the printing
apparatus. 3. A printing apparatus according to claim2, further _
conprising an error state flag storage neans (69) for storing error state
flags set in response to the occurrence of the error state detected by
sai d error chédkithe expéctéd cause 'oPans error, e.g., a paper jam. The location of the paper jam can
also be reported to the user as being in the carriage or the automatic paper cutter based on the
state of bits 2 and 3 in Table 4. After the user corrects the paper jam, the user confirms that
the cause of the error has been corrected using input device 303 (e.g., a keyboard) of the host
computer (step 213). Real-time command (GS] [R] [6] or (7] is then output to reset the printing
apparatus from the error. Because it is possible that the user has not completely cotrected the
cause of the error, or that plural errors occurred simultaneously, the process after error

recovery will preferably resume from step 205 to check again for errors.

If step 211 determines that the error is non-recoverable, there is a problem in the printing
apparatus that may not be correctable by the user. In this case, the user is informed that there
is'a problem in the printing apparatus {step 215), and printing is stopped {(step 216).

In a data processing apparatus such as POS and ECR terminals where monetary transactions
are handled, data loss and duplication are impermissible. When an error occurs in the printing
apparatus, it is important to recover from the error without destroying the data already
received, and to resume printing. However, to maintain compatibility with data processing
" apparatuses using printing apparatuses according to the prior art, a mode for recovering after
deleting the already received data is also enabled, and this mode can be selected by a control
command from the host computer. More specifically, in data processing apparatuses 'using
printing apparatuses according to the prior art, the data already received is always destroyed
after the printing apparatus recovers from the error. When the same data is printed after error
recovery as before the error occurred, a special character is printed at the beginning of the line
to indicate that the data in that line has been printed twice. A mode for error recovery after
destroying the data already received is therefore necessary to maintain compatibility with this
" operation.

By means of the invention thus described, the host computer can determine why the printing
apparatus has gone off-line while the printing apparatus is off-line.

Furthermore, b_y providing a data receiving means and real-time command process means in the
receive interrupt process, commands can be interpreted and recovery from a cut-sheet form
insertion wait-state is possible even during the cut-sheet form insertion wait-state.

In addition, when the cause of the off-line status is an error, the host computer can determine
whether the error is recoverable; if it is recoverable, the user can be notified where the error
occurred, and printing can be resumed without destroying the data already received once the
cause of the error is corrected.'

When recovering from an error, it is also possible to choose to resume printing after destroying
the data already transmitted to the printing apparatus, or to resume printing from the line at
which the error occurred.
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25 wherein the second process execution-neans (68) is adapted to
stop process execution while the error state flag is set; and the first
process execution neans (73) conprises an error state flag resetting neans
for resetting the error state flag. 4. ‘A printing apparatus according to
the prior art portion of claim1l, charaggerized in that a process
corresponding to a control command interpreted by said first control
command interpreting neans is executed with priority over a process
corresponding to a control comrand interpreted by said second control
command i nA8rapresult.ritjis possible to provide a printing apparatus featuring high reliability and a high
throughput rate; to provide a user-friendly printing apparatus reducing the host computer
overhead; and to provide a data processing apparatus using said printing apparatuses for use

as a printing apparatus used in monetary transactions in the distribution industry.
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means, and sai d- devi ce-condi tion detection neans includes an error
state detection nmeans for detecting an error state-of the printing
apparatus, and error state flag storage neans (53, 69) for storing an
error state flag in response to the occurrence of an error state,

wherein the second process execution neani (68) is adapted to stop process
execution while the error state flag is s %E and the first process
execution neans (73) conprises an error state flag resetting neans for
resetting the error state flag. 5. A printing apparatus according to
claim2, 3, or 4 wherein the error statrabldgtecti on neans conprises a
recovery eval uati on neans for o

n | What is executed

0| Send printer status

1| Send the cause of the off-line state

2| Send the cause of the error

‘3| Send the status of the continuous forms detector

4 | Send the status of the slip paper detector and slip paper

5 | Send the status of the validation paper detector and validation paper

6 | Cancel cut-sheet form insertion wait-state

7 ] Recover from error {resume printing)

8| Recover from error (clear buffers)

Table 2
(n = O: Printer Status)

Bit Function L Value
| 0 | 1
0 | Reserved | Fixed to 0
1 | Reserved | Fixed to 1
2 | Drawer connector | Low | HIGH
3 | On-line/off-line status | °  on-line | off-line
4 . | Reserved | Fixed to 1
5 | Undefined [
6 | Undefined " |
7 | Reserved l : Fixed to O
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determ ni ng whether the error state is recoverable. 6. A printing
apparatus according to any one of the preceding clains, further conprising
a cover nenber which covers the printer nechanism (40, 41, 42) when

cl osed, and exposes the printer : 26
mechani sm when open, wherein the device-condition detection neans

conprises a cover nenber detection neans-2®4) for detecting the open/

cl osed state of the cover nemnber.

Table 3
{n = 1: Off-line Cause Status)

. : Value
Bit Function
0 I 1
O | Reserved - | Fixed to O
1 | Reserved | Fixed to 1
2 | Coverstatus |  Closed ) Open
3 Form feed by form Form feed not Form feed in
feed switch .| in progress : progress
4 | Reserved | Fixed to 1
5 No paper: Printing not _Printing stopped
printing stopped ) stopped
6 | Error status | No error | Error generated
7 | Reserved O Fixed to 0
Table 4
{n = 2: Error Cause Status)
) | Value
Bit Function
I | 1
0 | Reserved | Fixed to O
1 | Reserved | _ Fixed to 1
2 | Mechanical error . | No error | Error generated
3 | Automatic paper I No error | Error generated
cutter error
4 | Reserved | Fixed to 1
5 Non-recoverable l No error - l Error generated
error
6 | Auto-recover error [ No error | Error generated
7 | Reserved | _ Fixed to O
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7. A printing apparatus according to any one of the preceding clains,
further conprising a peripheral device connecting neans for connecting a
peri pheral device to be controlled based on the control comands, wherein
t he device-condition detection neans conprlses a detection neans (76) for
detecting the state of the peripheral dev# connecting neans. 8. A
printing apparatus according to any one of' the preceding clains, wherein
t he device-condition detection neans conprises a print- nediumdetection
means (47) for detecting the presence and/or the remnaining anmount of
avai l able print nmedium 9. A printingabegaratus according to any one of
the preceding clains whereip Lhe dgﬁy,{l;ags pafer bbicetor 4Gt | On nmeans
conprises a set-

| Value

Bit Function

0 | Reserved | Fixed to 0

1 | Reserved - o Fixed to 1

2 | Journal near-end detector | Paper loaded | No paper
3 | Receipt near-end detector | Paper loaded | No paper
4 | Reserved | Fixed to 1

5 | Journal end detector | Paper loaded | No paper
6 | Receipt end detector | Paper loaded | No paper
7 | Reserved | Fixed to O

Table 6
(n = 4: Slip Paper Status)
) ) | Value
Bit Function
| 0 | 1

0 | Reserved | Fixed to 0

1 | Reserved : | Fixed to 1

2 | Slip paper selection | Selected | Not selected
3 Slip paper insertion l Waiting I Not waiting

wait-state '

4 | Reserved | | Fixed to 1

g ' Slip paper detector l Paper loaded I No paper
7 | Reserved _ | Fixed to O
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state detection neans for detecting the settings of the printing
apparatus. 10. A printing apparatus according to claim9 further

conprising:. a continuous sheet transport nmeans (6a, 6b) for
transporting and supplying a continuous .pri.nt medium (17) to a printing
means (1, la, 2) of the printer nechanism (40, 41, 42); a cut-sheet

transport neans (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet

print media (19) to the printing neans; and.
Table 7

(n = 5: Validation Paper Status)

' | Value
Bit Function l o I ' ]
0 | Reserved | Fixed to O
1 | Reserved | Fixed to 1
2 | validation paper selection | Selected ] Not selected
3 Validation paper insertion l Wiaiting l Not waiting
wait-state ’
4 | Reserved | Fixed to 1
g l Validation paper detector I Paper loaded I No paper
7 | Reserved . | Fixed to O
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27 a cut-sheet selection nmeans for prohibirting or permtting
operation of the cut-sheet transport neans; and the set-state
detection neans conprising a cut-sheet selection detection neans (79) for
detecting the state of the cut-sheet selection neans. 11. A printing

appar at #s—aecordi-ng—te—any-one of the preceding clains further conprising:
a cut- s eet trani‘%ort means (8a, 8b, 9a,-98) for transporting and

suppl yi w&ﬁmm ’ﬁr irce?nadl a (17) to a printing neans (1, la, 2) of the
printer Il l 1, 42); and -

1. A printing apparatus having a printer mechanism (40, 41, 42) for printing to a print
medium and control means (50) for controlling the printer mechanism in response to received
data transmitted from a host device (61), said received data including control commands and
print data, said control means comprising:

receiving means (62) for receiving said data;

receive buffer means (65) for storing at least the control commands among said
received data;

first control commarid interpreting means ({64) for interpreting said received data;

second control command interpreting means (66) for reading and interpreting the data
in the receive buffer means {65) in a first-in-first-out order;

process execution means (68, 73) for executing respective processes corresponding
to the control éommands among the data interpreted by said first and second control command
interpreting means (64, 66); ' '

device-condition detection means (47, 54, 69, 71, 75, 76, 77, 79) for detecting the
conditions of the printing apparatus {(300); and

a transmission means (63) for transmitting data to the host device {61)

wherein the process execution means (68, 73) executes a process corresponding to a
control command interpreted by said first control command interpreting means with priority
over a process corresponding to a control command interpre't'ed by said second control

command interpreting means, and comprises a device-condition reporting means for reporting
the data obtained by the device-condition detection means to the transmission means..

CLAIMS

- 2. A printing apparatus according to claim 1 wherein the process execution means

compnses
’ first process execution means (73) for executing the process corresponding to a

control command interpreted by the first control command interpreting means (64); and

a second process execution means (68) for executing the process corresponding to a
control command interpreted by the second control command interpreting means;

wherein the first process execution means (73) executes the required process while
interrupting the operation of the second process execution means (68). '

3. A printing apparatus according to claim 1 or 2, further comprising:

a cover member which covers the priiter mechanism (40, 41, 42) when closed, and
exposes the printer mechanism when open;

wherein the device-condition detection means comprises a cover member detection
means (54) for detecting the open/closed state of the cover member.

4. A printing apparatus according to any one of claims 1 to 3, further comprising:

a peripheral device connecting means for connecting a peripheral device to be
controlled based on the control commands;
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a cut-sheet transport'control means (68) for waiting until a cut- sheet
print mediumis supplied to the cut-sheet transport rreans—arrd-—fhen——————

begi nning print mediumtransportation by the cut-sheet tr [ Lot HIBALLS, Replace
wherein the operating-state detection neans conprises a cl ﬁeﬁ " l“li ¢
any one of the preceding clanms wherein; t he device condition

detection neans conprises a data storage state detection neans for

transport state detection neans (79) for detecting the state
cut-sheet transport control neans. 12. 24%tinting apparatus

det _.e C,t ing t he st av%l?erent tlEJ]ﬁe\Lceegc% Ma‘tzionp HLtfegtEonnﬁ%g co‘n@ﬁges a detection means (76) for
detecting the state of the peripheral device connecting means.

5. A printing apparatus according to any one of claims 1 to 4, wherein:
the device-condition detection means comprises a print medium detection means {47)
for detecting the presence and/or the remaining amount of available print medium.

6. A printing apparatus according to any one of claims 1 to 5, wherein:
the device-condition detection means comprises a set-state detection means for

detecting the settings of the printing apparatus.

7. A printing apparatus according to claim 6 further comprising:

a continuous sheet transport rhear_rs {6a, 6b) for transporting and supplying a
continuous print medium (17) to a printing means {1, 1a, 2) of the printer mechanism (40, 41,
42); '

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media (19) to the printing means; and ' :

a cut-sheet selection means for prohibiting or permitting operation of the cut-sheet
transport means; and '

the set-state detection means comprising a cut-sheet selection detection means (79)
for detecting the state of the cut-sheet selection means. '

8. A printing apparatus according to any one of claims 1 to 7, wherein:
the device-condition detection means comprises an operating-state detection means
for detecting the operating state of the printing apparatus.

9. A printing apparatus according to claim 8 further comprising:

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media (17) to a printing means {1, 1a, 2) of the printer mechanism {40, 41, 42); and

a cut-sheet transport control means (68) for waiting until a cut-sheet print medium is
supplied to the cut—sheet transport means, and then beginning print medium transportation by '
the cut-sheet transport means;

wherein the operating-state detection means comprises a cut-sheet transport state
detection means (79) for detecting the state of the cut-sheet transport control means.

10. A printing apparatus according to claim 8 or 9 wherein:
' the operating-state detection means comprises a data storage state detection means
for detecting the state of the receive buffer means (65).

11. A printing apparatus according to any one of claims 8 to 10, further comprising:

a print medium transport switch (49} for requesting execution of the print medium
transport operation independently of the control command;

wherein the operating-state detection means comprises a transport switch detection
means (75) for detecting the state of the print medium transport switch. '
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13. A printing apparatus according to any one of the preceding clains,

further conpri sing: . : 28 - a
print- mediumtransport switch (49) for requesting execution of the print

medi um transport operation independently of t/hkis Sheet Has Be

wherejn the device condition detection neans coﬂ“uﬂmlﬁulm

detection neans (75) for detecting the stase of
12, A printing apparatus according to any one of claims 8 to 11, wherein:
the operating-state detection means comprises an error state detection means for
detecting an error state of the printing apparatus.

sport switch

13. A printing apparatus according to claim 12_wherein: :
the error state detection means comprises a recovery evaluation means for
determining whether the error state is recoverable..

- 14. A printing apparatus according to claim 12 or 13, further comprising:
an error state flag storage means (69) for storing error state flags set according to the
occurrence of error states;
the second process execution means (68) being controlled to stop process execution
while the error state flag is set; and
the first process execution means (73) comprising an error state flag resetting means
for resetting the error state flag.

15. A printing apparatus according to claim 14 wherein:
the first process execution means (73) further comprises a received data cancellation
means for cancelling the received data, stored in the receive buffer means (65).

16. A printing apparatus according to claim 2 further comprising:

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and supplying cut-sheet
print media {19) to a printing means (1, 1a, 2) of the printer mechanism (40, 41, 42);

a cut-sheet transport control means (68) for waiting until a cut-sheet print medium is
supplied to the cut-sheet transport means, and then beginning print medium transportation by
the cut-sheet transport means; and _

a cut-sheet transport state detection means (79) for detecting the state of the cut-
sheet transport control means;

wherein the first process execution means (73) comprises a cut-sheet supply wait-
state cancellation means for cancelling operation of the cut-sheet transport control means
when the cut-sheet supply wait-state of the cut-sheet transport control means is detected by
the cut-sheet transport state detection means.

17. A method of controlling a printing apparatus in response to received data
transmitted from a host device for printing to a print medium, said received data including
control commands and print data; . '

said control method comprising:

a receiving step for receiving said data;

"a received data storing step for storing at least the received control commands among
said received data; '

a first control command interpreting step for interpreting said received data;

a second control command interpreting step for reading and interpreting the stored
received data in a first-in-first-out order;
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medi um transport switch. 14. A printing apparatus according to any one of
the preceding clains wherein: the first process execution means

(73)
t he received data, sto
printing apparatus acc
cut - sheet transport neans

further conpri ngsaheatHaeBm cancel | ati on neans for. cancel ling

elve buf fer neans (65). "15. A
4 further conprising: a
, for transporting and supplying

cut-sheet print nedia (19) to a pr|nt|ng means (1, la, 2) of the printer
mechani'sm (40, 41, 42);

a process executing step for executing the respective processes corresponding to the
control commands based on the interpreted results of the first and second control command
interpreting steps; and .

a device-condition detection step for detecting the condition of the printing apparatus;

wherein the process execution step executes a process corresponding to a control
command interpreted by the first control command interpreting step with -priority over a
process corresponding to a control command interpreted by the second control command
interpreting step and wherein the process execution step comprises a transmission step for
transmitting the data obtained by the device-condition detection step to the host device.

18. Th_e'method according to claim 17 wherein the process execution step comprises:
a first process execution step for executing the processes correSponding to contrbl
commands interpreted by the first control command interpreting step; and
- a second process execution step for executing the process corresponding to control
commands interpreted by the second control command interpreting step;
wherein the first process execution step executes the required process while
interrupting the second process execution step. :

19. The method according to claim 18, further comprising:

an error state flag storing stép for setting and storing an error state flag when an error
state is detected in the device-condition detection step;

wherein the second process execution step stops process execution while the error
state flag is set; and ,

the first process execution step comprises an error state flag resetting step for
resetting the error state flag. :

20. The method according to claim 18 or 19 wherein the first process execution step
further comprises a received data cancellation step for cancelling the stored received data.

21. The method according to claim 18, 19 or 20, further comprising:

a cut-sheet transport step for waiting until a cut-sheet print medium is supplied, and
starting transporting to supply the cut-sheet print medium to a printing means of the printer
mechanism (40, 41, 42) ; '

wherein the first process execution step comprises a cut-sheet supply wait-state
cancellation step for cancelling the cut-sheet transport step when the cut-sheet transport step
is in the cut-sheet transport wait-state.

22, A data processing apparatus comprising:

a printing apparatus according to any one of claims 1 to 16; and

a host device (61) for sending said data, including control commands and print data,
to the printing apparatus, and wherein:

said host device comprises:

command transmission means for transmitting to the printing apparatus (300} a report
device-condition command,
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a cut-sheet transport control neans (68) for waiting until a cut- sheet
print nmediumis supplied to the cut-sheet transport neans, and then
beginning print nediumtransportation by -the cut-sheet transport nmeans;
and a cut-sheet transport state detection neans (79) for detecting
the state of the cut-sheet transport conyol neans; wherein the
first process execution neans (73) conprises a cut- sheet supply

wai t-state cancell ation neans for cancelling operation of

said command being a control command requesting transmission of the device
condition detection data, and being interpretable by the first control command interpreting
means. ’
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29 the cut-sheet transport control neans when the cut-sheet supply wait-
state of the cut-sheet transport control neans is detected by the cut- -
sheet transport state detection neans. 16. A nethod of controlling a
printing apparatus in response to received data transnmtted froma host
. device for printing to a print medium §5§g recei ved data including
control commands and print data; said control nethod conpri sing: a
receiving step for receiving said data and outputting themas first data,;
a storing step for storing at |east the control comrands anong said first
data and f ABSTRAGTtOF TIJE DISHOSURE¢ERMOGNS): data in a first-in-first-

PRINTING APPARATUS, CONTROL METHOD THEREFOR AND
DATA PROCESSING APPARATUS USING THE PRINTING APPARATUS

A printing apparatus has, in addition to a' normal command interpreter {66), a real-time
command interpreter (64) for simuitaneously analyzing control commands as data is received
from a host device. This real-time command interpreter functions even when the printing
apparatus is off-line, thereby enabling the status of the printing apparatus to be known even
when the printing apparatus is not operating. Thus, the host device can be notified of the
cause for non-operation thereby achieving a high throughput rate printing. The user can cancel
a cut-sheet paper insertion wait-state at any time. Why an error occurred can be determined in
an off-line state to enable recovery from the error.
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. out order; a first control command interpreting step for receiving

and interpreting said first data, first process execution step for
executing the process corresponding Zfygza control command interpreted in
the first control conmand interpreting step; a second control -

command interpreting step for receiving and interpreting said second dat a;
second process execution step for executing the process corresponding to a
control command interpreted in the second contrqQlg $onnand interpreting

S |

st ep;

FIG. 2
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condi ti gnldabsedct on : pagddl L oot figed1OSt | devi ce (61); o characterized in
that the first process execution step i23xecuted wth priority over the
second pr oDAIE OFSRECESFT su-,ék,? %nd sphi d device-, condition detection step
ol udes g R T et ioh step for

1. A print apparatus having a printer mechanism (40, 41, 42) for
printing to a print medium and control means (50) for controlling the
printer mechanism in response to received data transmitted from a host
device (61), said received data including contrbl commands and print
data, said control means comprising:

receiving means (62) for receiving said data and outputting them

as first data;

receive buffer means (65) for storing at least the control

commands among said first data and outputting them as second data in

a first-in-first-out order;

first control command interpreting means (64) for receiving and

interpreting said first data;

first process execution means (73) for executing the process

corresponding to a control command interpreted by the first control

command interpreting means (64);

second control command interpreting means (66) for receiving
and interpreting said second data;

second process execution means (68) for executing the process

corresponding to a control command interpreted by the second control

command interpreting means (66);

device-condition detection means (47, 54, 69, 71, 75, 76, 77,79)

for detecting a condition of the printing apparatus (300);
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detecting a watt state of the printing apparatus, and a wait state flag
storage step for storing a wait state flag in response to the occurrence of
a wait state, wherein the second process execution step stops
process execution while the wait state flag is set, and the first process
execution step conprises a wait state 24dag resetting step for resetting
the wait state flag. 17. The nethod according to claim 16, further

conpri si ng: an .error state ag storing step for setting and storing
anme)r ror gst at e FREAFTURYR TSNS (gé)t fg{re"rﬁ@sﬁ'éﬁéﬁge‘%ﬁ%m Hae hstdsvge st at e
detection step; wherein the second process execution step stops
process (615); and

device-condition reporting means for reporting data obtained by

the device-condition detection means to the transmission means:

characterized in that

a process corresponding to a control command interpreted by said
first control command interpreting means is executed with priority over
a process corresponding to a control command interpreted by said

second control command interpreting means, said device-condition

detection means includes operating-state detection means for detecting

a wait state of the printing apparatus, and

wait state flag storage means (53, 79) for storing a wait state flag

in response to the occurrence of a wait state,

wherein the second process execution means (68) is adapted to

stop process execution while the wait state flag is set; and the first

process execution means (73) comprises a wait state flag resetting

means for resetting the wait state flag.

2. A printing apparatus according to claim 1, wherein the operating-

state detection means comprises an error state detection means for
detecting an error state of the printing apparatus.

_3. A printing apparatus according to claim 2, further comprising an
error state flag storage means (69) for storing error state flags sef .ir.!,

response to the occurrence of the error state detected by said error state

detection means;
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execution while the error state flag is set; and the first process
execution step conprises an error state flag resetting step for resetting
the error state flag. 18. A nmethod according to the prior art portion of
claim16, characterized in that the first process execution step is
executed with priority over the second3B ocess execution step, and said
device- condition detection step includes an operating-state detection

step for _ . .
- wherein the second process execution means (68) is adapted to

stop process execution while the error state flag is set; and the first
process execution means (73) comprises an error state flag resetting
means for resetting the error state flag.

4, A printing apparatus according to the prior art portion of claim 1,

characterized in that a process corresponding to a control command

interpreted by said first control command interpreting means is

executed with priority over a process corresponding to a control

command interpreted by said second control command interpreting

means, and

said device-condition detection means includes an error state

detection means for detecting an error state of the printing apparatus,

and error state flag storage means (53, 69) for storing an error state flag

in response to the occurrence of an error state,

wherein the second process execution means (68) is adapted to

stop process execution while the error state flag is set; and the. first

process execution means (73) comprises an error state flag resetting

means for resetting the error state flag,

S. A printing apparatus according to claim 2, 3, or 4 wherein the

error state detection means comprises a recovery evaluation means for
determining whether the error state is recoverable.

6. A printing apparatus according to any one of the preceding

——

claims, further comprising a cover member which covers the printer

mechanism (40, 41, 42) when closed, :and exposes the printer

A
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detecting an error state of the printing apparatus, and an error state
flag storage step for storing an error state flag in response to the
occurrence of an error state, wherein the second process execution
step stops process execution while the error state flag is set, and the
first process execution step conprises26 error state flag resetting step
for resetting the error state flag. 19. The netho? aCﬁording to claiml6,
17 or 18 wherejn the first rocess execution step further conprises a
recei ved dafSCRERI¥M Whegh °P§Per}"’]fl‘é'ielﬁam?e devigg-eoredition detection vaganat a.
20. The nethod according to any one of clains 16 to 19 further

comprises a cover member detection means (54) for detecting the open/

closed state of the cover member.

7. A printing apparatus according to any one of the preceding

Ar—

claims, further comprising a peripheral device connecting means for
connecting a peripheral device to be controlled based on the control
commands, wherein the device-condition detection means comprises a

detection means (76) for detecting the state of the peripheral device

connecting means.

8. A printing apparatus according to any one of the preceding

—y

claims, wherein the device-condition detection means comprises a print

medium detection means (47) for detecting the presence and/or the

remaining amount of available print medium.

9. A printing apparatus according to any one of the preceding
claims, wherein the device-condition detection means comprises a set-

state detection means for detecting the settings of the printing
apparatus.
_10. A printing apparatus according to claim 9 further comprising:

a continuous sheet transport means (6a, 6b) for transporting and
supplying a continuous print medium (17) to a printing means (1, 1a, 2)
of the printer mechanism (40, 41, 42);

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and

supplying cut-sheet print media (19) to the printing means; and
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conpri si ng:: : a cut-sheet transport step for waiting until a cut-sheet
print nmediumis supplied, and starting transporting to supply the
cut-sheet print mediumto a printing neans of the printer mechani sm (40,
41, 42); wherein the first process execution step conprises a
cut-sheet supply wait-state cancellati @Y step for cancelling the cut-sheet
transport step when the cut-sheet transport step is in the cut-sheet
transport wait-state. 21. A data processing apparatus, conprising:, . a
printing appar at®s Gc¥estngselectiony dneass R @reniRiting (o1 5 pergpgting

operation of the cut-sheet transport means; and

the set-state detection means comprising a cut-sheet selection
detection means (79) for detecting the state of the cut-sheet selection
means.

11. A printing apparatus according to any one of the preceding claims

further comprising:

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and
supplying cut-sheet print media (17) to a pfinting means (1, la, 2) of
the pririter mechanism (40, 41, 42); and

a cut-sheet transport control means (68) for waiting until a cut-
sheet print medium is supplied to the cut-sheet transport means, and
then beginning print medium transportation by the cut-sheet transport
means;

wherein the operating-state detection means comprises a cut-
sheet transport state detection means (79) for detecting the state of the

cut-sheet transport control means.

12. A printing apparatus according to any one of the preceding clams
wherein,;

the device condition detection means comprises a data storage

state detection means for detecting the state of the receive buffer means
(65).

13. A printing apparatus according to any one of the preceding

—

claims, further comprising:
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32 a host device (61) for sending said data, including control
comands and print data, to the printing apparatus, and wherein:

sai d host device conprises: : comand transm ssion neans for
transmtting to the printing apparatus (300) a report device-condition
conmmand, said command being a co28 ol command requesting

transm ssion of the device condition detection data, and being

interpretable bya tpr}'?nt medium transport switch (49) for requesting execution of

the print medium transport operation independently of the control
command;

wherein the device condition detection means comprises a

transport switch detection means (75) for detecting the state of the print
~ medium transport switch.

14. A printing apparatus according to any one of the preceding claims

wherein:

the first process execution means _(73) further comprises a
received data cancellation means for cancelling the received data, stored
in the receive buffer means (65).

15. A printing apparatus according to claim 1 or 4 further
comprising: | |

a cut-sheet transport means (8a, 8b, 9a, 9b) for transporting and
supplying cut-sheet print media (19) to a printing means (1, 1a, 2) of
the printer mechanism (40, 41, 42);

a cut-sheet transport coﬁtrol means (68) for waiting until a cut-
sheet print medium is supplied to the cut-sheet transport means, and
then beginning print medium transportation by the cut-sheet transport
means; and

a cut-sheet transport state detection means (79) for detecting the
state of the cut-sheet transport control means;

wherein the first process execution means (73) comprises a cut-

sheet supply wait-state cancellation means for cancelling operation of
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first control command interpreting means. 22. The data processing _
apparatus according to claim2l wherein said host device further conprises
di splay neans for displaying a pronpt in accordance with the device
condition detection data sent from the printing apparatus in response to
said command. 23. The data processing 2%aratus according to claim 22
wherein said pronpt includes an instruction which the operat or24sh_(|)_ﬁl dd t
followto ,nprove the condition of said printing apparatus. : e data
processi ng %ﬁ?ﬁ?@%&%ﬁﬁ‘% %%%W%Wh%g& ghfshest supply WAl ei n
sai d host device further conprises determnation neans for determ ning
whet her er r$ate ofdhel out-sheshitdapsportti oontrol means is detected by the cut-

sheet transport state detection means.

16. A method of controllihg a printing apparatus in response to

received data transmitted from a host device for printing to a print
medium, said received data including control commands and print data;
said control method comprising:

a receiving step for receiving said data and outputting them as

first data;
a storing step for storing at least the control commands among

said first data and for outputting them as second data in a first-in-first-

out order;

a first control command interpreting step for receiving and

interpreting said first data;

first process execution step for executing the process

corresponding to a control command interpreted in the first control

command interpreting step;

a second control command interpreting step for receiving and

interpreting said second data;

second process execution step for executing the process

corresponding to a control command interpreted in the second control

command interpreting step;

a device-condition detection step for detecting a condition of the

printing apparatus; and
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apparatus decided fromerror condition data is recoverable when the device
condition detection data includes the error condition data, and wherein
sai d command transmission means transmts to the printing apparatus (300)
an error recovery conmand, the command being a control command requesting
said printing apparatus to recover fron8Ghe

33 | error condition, and being interpretable by the first control command

' nterpreting e $ransmission step for transmitting data obtained in the device+

c_gndition detection step to the host device (61);

characterized in that the first process execution step _is executed

with priority over the second process execution step, and said device-

condition detection step includes an operating-state detection step for

detecting a wait state of the printing apparatus, and a wait state flag

storage step for storing a wait state flag in response to the occurrence of

a wait state,

wherein the second process execution step stops process

execution while the wait state flag is set, and the first process execution

step comprises a wait state flag resetting step for resetting the wait state

flag.

17. The method according to claim 16, further comprising:
an error state flag storing step for setting and storing an error

state flag when an error state is detected in the operating-state

detection step;

wherein the second process execution step stops process
execution while the error state flag is set; and

the first process execution step comprises an error state flag
resetting step for resetting the error state flag.

18. A method according to the prior art portion of claim 16,

characterized in that the first process execution step is executed with

priority over the second process execution step, and said device-

condition detection step includes an operating-state detection step for

* c L L} S *
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31

detecting an error state of the printing apparatus, and an error state

flag storage step for storing an error state flag in response to the

occurrence of an error state,

wherein the second process execution step stops process

execution while the error state flag is set, and the first process

execution step comprises an error state flag resetting step for resetting

the error state flag.

19. The method according to claim 16, 17 or 18 wherein the first

process execution step further comprises a received data cancellation
step for cancelling the stored received data.

20. The method according to any one of claims 16 _to 19 further

comprising:

a cut-sheet transport step for waiting until a cut-sheet print
medium is supplied, and starting transporting to supply the cut-sheet
print medium to a printing means of the printer mechanism (40, 41,
42); |

wherein the first process execution step comprises a cut-sheet
supply wait-state cancellation step for cancelling the cut-sheet
transport step when the cut-sheet transport step is in the cut-sheet
transport wait-state.

21. A data processing apparatus comprising:

—

a printing apparatus according to any one of the claims 1 to_15;

* ¢ L M s %
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32

a host device (61) for sending said data, including control
commands and print data, to the printing apparatus, and wherein:

said host device comprises:

command transmission means for transmitting to the printing
apparatus (300) a report device-condition command,

said command being a control command requesting transmission
of the device condition detection data, and being interpretable by the
first control command interpreting means.
22. The data processing apparatus according to claim 21 wherein
said host device further comprises display means for displaying a
prompt in accordance with the device condition detection data sent from
the printing apparatus in response to said command.
23. The data processing apparatus according to claim 22 wherein
said prompt includes an instruction which the operator should follow to
improve the condition of said printing apparatus.
24. The data processing apparatus according to any one of the claims
21 to 23 wherein said host device further comprises determination
means for determining whether error condition of said printing
apparatus decided from error condition data is recoverable when the
device condition detection data includes the error condition data, and
wherein said command transmission means transmits to the printing
appa.fatus (300) an error recovery cdmmand, the command being a

control command requesting said printing apparatus to recover from the

.'k c Lt M S *
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error condition, and being interpretable by the first control command

interpreting means.

NN O D A

This is the replacement shest

. Date: 1 6 SEP 1309



