PRINTER CONTROL DEVICE AND METHOD FOR
CONTROLLING A PRINTER

The invention relates to a printer control device for a
printer adapted to work with a variety of paper sources
and/or a variety of types of paper, and to a method for
controlling such printer.

Such printer control devices may have two or more paper de-
tectors for detecting presence or absence of paper, for
controlling the printing operation of the printer based on
the condition of those paper detectors and for notifying a
host computer of the condition of the paper detectors.
These printer control devices do not have means for selec-
ting a desired paper detector among the two or more exi-
sting paper detectors, and the presence or absence of paper
is actually detected by means of a preset selection means.

The selection means may be adapted to indicate absence of
paper when all of the paper detectors detect absence of pa-
per, or to indicate absence of paper if at least one of the
paper detectors detects absence of paper. Control of the
printing operation of the printer is performed based on the
presence or absence of paper as indicated by the preset se-

lection neans.

For notifying a host computer of the presence or absence of
paper, one possibility is to transmit the condition indica-
ted by the preset selection means via one transmission
line, while another possibility is tb have respective
transmission lines associated with each of the paper.detec-

tors.



Were the host computer and the printer control device are
integrated into a stand-alone system, it is no problem to
increase the terminals for paper detectors because the con-
trol device can be connected to the printer with special
signal lines including individual lines for each paper de-
tector. Early point-of-sale (POS) terminals are an example
of such stand-alone systems. Nowadays personal computers
are more and more used even for POS terminals. Personal
computers are connected to printers via standard interfaces
of which the parallel interface, the so-called "Centronics"
interface is the most common one. This parallel interface
provides only one signal line (commonly referred to as PE)
for transmitting information about presence or absence of
paper to the personal computer.

The above mentioned selection means can be used in a perso-
nal computer system employing the parallel interface. This
would require, however, that the selection means be preset
to one of plural paper detectors and does not allow to se-
lect a desired paper detector by means of a control command
from the personal computer.

It is an object of the present invention to provide a prin-
ter control device and a method for controlling a printer
that allow selection of a specified paper detector among
plural paper detectors based on a control command from the
host computer and to notify the host computer about the
condition of the selected paper detector by using one
transmission line so that a standard parallel interface can
be employed.

This object is achieved with a printer control device and a

method as claimed.



The present invention is especially, though not exclusi-
vely, useful for newer POS printers which can work with a
variety of paper sources. These printers were hard to con-
trol in the past because the individual paper status of
each paper source could not be polled. The system had to

assume the paper was ready, and very often it was not.

A preferred embodiment of the present invention will be de=-
scribed below with reference to the drawings, in which:
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Fig.
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Fig.

is a block diagram of an embodiment of the present
invention,

is a simplified diagram of the detector selection
means, stop control means and transmission control
means according to the invention,

is a flowchart for explaining the detector selec-
tion according to the invention,

is a flowchart for explaining the stop control ac-
cording to the invention,

is a flowchart for explaining the transmission con-

trol according to the invention,

is a table illustrating and example of a control
command output from the host computer for the stop
control means and

is a table illustrating an example of a control
command output from the host computer for the
transmission control means.



In Fig. 1, 1, 2 and 3 are paper detectors assuming a first
state when they detect a paper absent condition and a se-
cond state when they detect a paper present condition, and
outputting a corresponding signal to a detector selection
means 4. It should be noted, that three paper detectors are
shown as an example only and that two paper detectors or
more than three paper detectors may be employed. The detec-
tor selections means 4 selects one of the paper detectors -
1, 2 and 3 based on a control command received from a host
computer 7 via an interface 6. A stop control means 8 stops
the printing operation of a printing mechanism 9 based on
the state of the paper detector selected by the detector
selections means 4. A transmission control means 5 detects
the state of the paper detector selected by the detector
selections means 4 and notifies the host computer 7 via the
interface 6 of the result as will be explained in more de-
tail below.

Fig. 6 shows a table illustrating an example of control
command output from the host computer for the stop control
means. [ESC + ¢ + 4 + n] is the control command in which n
is the argument for selecting which of the paper detectors
is to be used for detecting presence or absence of paper.
Fig. 6 shows how the argument n is used for selecting a
desired paper detector. In this example each of the paper
detectors 1, 2 and 3 is assigned a respective one of the
bits of the argument n. If the respective bit is "1" the
associated paper detector is selected, and if that bit is
“o" the paper detector is not selected. This allows all
combinations of paper detectors and provides for the possi-
bility of selecting none of the paper detectors to create a
condition in which no paper detector appears to be instal-
led in the printer. '
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Fig. 7 is a table illustrating an example of a control com-
mand output from the host computer for the transmission
control means. {ESC + ¢ + 1 +n) is the command, wherein n
is the argument by which the paper detector is selected
that is to detect presence or absence of paper. In a manner
similar as in Fig. 6, each paper detector is assigned a
respective bit of the argument n. If a respective bit is
"1" the associated paper detector is selected, and if that-
bit is "0" the paper detector is not selected. Again, this
allows all combinations of paper detectors including the
possibility of selecting none of the paper detectors useful
for printer types having no paper detector installed.

It will be clear to those skilled in the art that the above
mentioned examples of control commands are based on the
well-known software interface EPSON ESC/P for the parallel

interface.

Fig. 2 is a block diagram of a circuit were the detector
selection means 4, the transmission control means 5 and the
stop control means 8 of Fig. 1 are implemented by means of
a microcomputer made up of a CPU 24, a ROM 25 and RAM 26.
In Fig. 2, 20, 21 and 22 are paper detector switches which,
in combination with pullup resistors 23, form the paper de-—
tectors 1, 2 and 3 of Fig.'i; In case of a no-paper condi-
tion, the respective switch is in an open state to apply a
high level input to the CPU 24. It should be noted, that
other kinds of paper detectors, for instance optical paper
detectors may be used. The microcomputer receives signals
from the paper detectors indicating the presence or absence
of paper, and control commands from the host computer 7 wvia
the interface 6. The microcomputer selects the paper detec-
tors depending on a received control command, stops the
printing operation of the printing mechanism 9 based on the
condition of the paper detectors, detects the condition the



paper detectors and notifies the host computer of that con-
dition. ROM 25 stores the programs for deciphering the con-
trol commands from the host computer shown in Figs. 6 and 7
and for selecting only the required paper detector, for
stopping the printing operation of the printing mechanism 9
based on the condition of the selected paper detector and
for notifying the host computer 7 of the condition of the
paper detector. RAM 26 stores the flags, ect., required by
these programs, as a temporary memory.

Referring now to the flowcharts in Figs. 3, 4 and 5, the
operation of the above described paper control device will
be explained. When the CPU receives a specific ESCAPE se-
quence control command (explained before), it will inter-
prete the data following that sequence as an argument for
paper detector selection.

As shown in Fig. 3, the detector selection means judges the
value of the first bit of the argument n in the control
command of either Fig. 6 or Fig. 7 based on the result of
deciphering the control command from the host computer
(step 30). If the result is "0" the detector selection
means sets the paper detector 1 selection flag to “o%,
which indicates that the paper detector 1 has not been se-
lected (step 31). If the result is "1" the flag is set to
"1" (step 32). The detector selection means than judges the
second bit (step 33) and sets the paper detector 2 selec-
tion flag correspondingly (step 34 or 35). Than the de-
tector selection means judges the third bit (step 36) and
sets the paper detector 3 selection flag correspondingly
(step 37 or 38).

As shown in Fig. 4, the stop control means judges by the
states of the paper detector selection flags on which paper
detector to base processing of print stopping.



First the paper detector 1 selection flag is judged (step
40), and if the result is "0" the processing moves to step
42. However, if the result is "1" the condition of paper
detector 1 is detected and judged (step 41). If the result
is "paper present! the processing moves to step 42, but if
the result is "paper absent", than the print stop proces-
sing is executed (step 46).

If the processing moves to step 42, the state of the paper'
detector 2 selection flag is judged, and if the result is
"0" the processing moves to step 44. However, if the result
is "1" the condition of paper detector 2 is detected and
judged (step 43). If the result is "paper present", than
the processing moves to step 44. If, however, the result is
"paper absent", than the print stop processing is executed
(step 46).

If the processing moves to step 44, the state of the paper
detector 3 selection flag is judged, and if the result is
"0" the processing terminates. However, if the result is
"1" the condition of paper detector 3 is detected and jud-
ged (step 45). If the result is "paper present", than the
processing terminates. Otherwise, if the result is "paper
absent" than the print stop processing is executed (step
46) .

As shown in Fig. 5, the transmission control means judges
by the states of the paper detector selection flags which
paper detector's state will be reported to host computer.

The state of the paper detector 1 selection flag is judged
in step 50, and if the result "0" the processing moves to

step 54. If the result is "1" the condition of paper.detec—
tor 1 is judged. If the result is "“paper present", a "0% is



set in a memory 1 (step 52), but if the result is "paper
absent" a "1" is set in memory 1 and the processing moves
to step 54.

In step 54 the state of the paper detector 2 selection flag
is judged, and if the result is "0" the processing moves to
step 58. If the result is "1" the condition of paper detec-
tor 2 is judged (step 55). If the result is "paper present"
a "o" is set in a memory 2 (step 56), but if the result is

"paper absent”, a "1" is set in memory 2 (step 57) and the
processing moves to step 58. |

In step 58 the state of the paper detector 3 selection flag
is judged, and if the result "0" the subsequent processing
is executed. If the result is "1" the condition of paper
detector 3 is judged (step 59). If the result is “paper
present", a "0" is set in a memory 3 (step 60), but if the
result is "paper absent", a "1" is set in memory 3 (step
61).

When the subsequent processing is executed, the logical OR
of memories 1, 2 and 3 is calculated (step 62) and the re-
sult is sent to the host computer via the interface (step

63). '

The flowcharts of Figs. 3, 4 and 5 are for embodiments with
' three paper detectors. In case of more than three paper de-
tectors, judgement of control commands and setting of paper
detector selection flags is repeated by a number of times
corresponding to the number of paper detectors. Following
this, the judgment of paper detector selection flags, de-
tection and judgment of the condition of paper detectors
and the processing of print stop based on the results are
repeated by a number of times corresponding to the nﬁmber
of paper detectors. Further, judgement of paper detector



selection flags and detection of the condition of paper
detectors are correspondingly repeated prior to reporting
the result to the host computer.

By means of the invention any desired combination of paper
detectors that detect the presence or absence of paper in a
printer can be selected by control commands from the host

computer. This makes it possible to stop printing operation
of the printer based only on the condition of the paper de-
tectors required at that time. '

Also, the condition of one ore more paper detectors can be
reported to the host computer using only one single line of
a transmission line connected to the host computer, thus
reducing costs and facilitating flexible-éontrol by the
host computer.

Moreover, since the paper detectors required to stop prin-
ting and the paper detectors required to notify the host
computer can be selected separately, control by the host
computer can be further expanded.
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CLAIMS:

1. A printer control device for a printer capable of
working with multiple types of paper, said control device
being connected to a host computer (7) via a transmission
line, wherein the control device comprises two or more pa-
per detectors (1, 2, 3) that detect the presence or absence
of paper, an interface (6) that receives data from the host
computer (7), and a detector selection means (4) that se-
lects only a specified detector among the paper detectors
based on a control command from the host computer.

2. A printer control device according to claim 1,
comprising stop control means (8) that stops printing based
on the condition of the paper detector (1, 2, 3) selected
by the detector selection means (4).

3. A printer control device according to claim 1 or
2, comprising transmission control means (5) that transmits
the condition of the paper detector (1, 2, 3) selected by
the detector selection means (4) to the host computer.

4. A method for controlling a printer having plural
paper detectors and being connected to a host computer (7)
by means of an interface (6) providing one transmission
line for sending a no-paper signal to the host computer,
said method comprising the steps of:

a) selecting one or more of said plural paper detec-
tors (1, 2, 3) by a specific control command sent from the
host computer (7) to the printer,

b) checking the condition of the or each selected pa-

per detector, and
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c) performing a print stop process when the or any of
the selected paper detectors indicates a no-paper condi-

tion.

5. A method according to claim 4, further comprising
the steps of: '

d) calculating the logical OR of the results of step
b), and .
e) sending the result of step d) via said one trans-
mission line to the host computer (7). '

6. A method for controlling a printer having plural
paper detectors (1, 2, 3) and being connected to a host
computer (7) by means of an interface (6) providing one
transmission line for sending a no-paper signal to the host
computer, said method comprising the steps of:

a) selecting one or more of said plural paper detec-
tors by a specific control command sent from the host com-
puter to the printer,

b) checking the condition of the or each selected pa-
per detector,

c) calculating the logical OR of the results of step
b), and :

d) sending the result of step c) via said one trans-
misison line to the host computer.
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