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CONTROL MB'l'HOD AMI> CONTROL DEVICE OF A PRIN'l'ER. 

This invention relates to a control method and a control 

device of a printer. 

Printers generally include a paper detector for detecting 

whether a paper has been set in a printable state. This pa­

per detector is generally disposed in front of a print head 

with respect to the feed direction of the paper. According­

ly, when the output of the paper detector changes from a 

paper.present signal to a paper absent signal, there still 

remains a portion of the paper corresponding to the di­

stance between the print head and the paper detector (this 

portion of the paper will be ref erred to as the override 

amount in the following) • 

To permit printing on the portion of the paper correspon­

ding to the override amount after the output of the paper 

detector has changed to a paper absent signal, a conventio­

nal printer continuously monitors the output of the paper 

detector and, while it indicates paper absence, continues 

printing on the paper until a maximum printable line count 

within the override amount has been reached. When the out­

put of the paper detector changes to a paper present sig­

nal, the printer, considering that new paper has been set, 

terminates the print control action with respect to the pa­

per just printed and starts to eject it. 

However, since the paper detector generally comprises a 

microswitch which is actuated.by the weight of the paper or 
----
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a photo transistor unit which is actuated when light is in- I 
! 

terrupted, the output level of the paper detector tends to 

include chattering caused by a vibration of the paper, 

printer, etc. Accordingly, if such chattering arises in the 

5 course fo execution of a print control for the remaining 

override amount after the output of the paper detector has 

changed to a paper absent signal, a paper present signal 

may be erroneously recognized so that a paper print action 

is performed despite of a non-printable state. From that, 

:o the defect results that the remaining printable space after 

paper absence has been detected varies from paper to paper. 

It is an object of the present invention to provide a con­

trol method and a control device of a prlnter which allow 

.5 to make certain a remaining printable space after paper ab­

sence has been detected. 

This object is achieved with a control device as claimed in 

claim 1 and a control method as claimed in claim 4, 

m respectively. 

Preferred embodiments of the invention are subject of the 

dependent claims. 

~ The invention will be explained in detail below with refe­

rence to the drawings which show a specific embodiment only 

and in which: 

Fig. 1 is a general block diagram showing an embodiment of 
0 the control device according to the present inven­

tion, 

Figs. 2{A) and (B) are a perspective view and a side view, 
respectively, showing the relationship in the ar-
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rangement between a print head and a paper detec-

tor, 

Fig. 3 is a circuit diagram showing the electrical connec-

5 tion between the paper detector and a CPU, and 

Fig. 4 is a flowchart for explaining the operation process 

of the CPU used in the embodiment of Fig. 1. 

O Fig. 1 shows the general structure of a preferred embodi­

ment of the present invention. 

A printer control device 1 is connected via an interface 

(I/F) section 3 with an external host computer 5. Supplied 

5 from the host computer 5 are print data, print control com­

mands (e.g. paper feed control commands}, etc. Such data 

are temporarily stored in the I/F section 3 or in a RAM 15. 

The I/F section 3 is connected via an address/data bus 7 

0 with a CPU 9. The CPU 9 is connected via the bus 7 with a 

ROM 11, so that the print action is controlled in accor­

dance with a control program stored in the ROM 11. In con­

trol operation, the CPU 9 reads and interprets the data 

stored in the I/F section 3 and, if necessary, r~fers to 

5 the signal from a paper detector 13, a variety of print 

control data previously stored in the ROM 11 or RAM 15, 

etc. Then, the CPU 9 performs a calculation on such data in 

accordance with the contro1 program. The CPU 9 sends va­

rious control commands through the bus 7 to a CR motor 

drive circuit 17, a PF motor drive circuit 19, and a head 

drive circuit 21. 

The CR motor drive circuit 17 drives a CR motor 23 in ac­

cordance with the command from the CPU 9, resulting in a 

S carriage 25 being shifted. The PF motor drive circuit 19 

This Sheet Has Been Replaced 

1•lllll 



SEIKO EPSON CORPORATibN 4 90/87023 EP 

THIS SHEET HAS BEEN 
REPLACED 

drives a PF motor 27 resulting in paper 29 being fed. Gene­
rally, both the CR motor 23 and the PF motor 27 are compri­
sed of a step motor. In this case the number of steps of 
the step motor determines the amount of shift of the car-

5 riaqe and the amount of feed of the paper, respectively. 

:o 

. 5 

The head drive circuit 21 drives a print head 31 attached 
to the carriage 25, to perform printing. Printing is per­
formed while the carriage 25 is shifted whereas paper fee­
ding is performed while the carriage 25 is at a stop. 

The RAM 15 includes memory areas for holding a non-executed 
paper feed amount A, a remaining printable amount LL and a 

no-paper flag PE. Further, the RAM 15 has memory areas for 
holding format data, such as a line pitch, a character ma-
gnifying factor and a paper rear edge marginal length . It 
should be noted that the line pitch and the rear edge mar-
ginal length are given in the form of a step count to the 
PF motor 27. The non-executed paper feed amount A and the 
remaining printable amount LL are given in the form of a 

~ line pitch count. 

As illustrated in Figs. 2 (A) and (B) the paper fed from a 

paper supply guide 33 is inserted between a platen 35 and a 
paper feed roller 37. The paper 29 is fed upward along the 

?5 surface of the platen 35 in front of the print head 31 in 
response to a rotation of the platen 35 driven by the PF 
motor 27. The feeding of the paper is performed in units of 
the line pitch that has been previously stored in the RAM 
15 in the form of a step count for the PF motor 27 as men-

-0 tioned before. 

When the paper feeding is completed, the carriage 25 is 
shifted along guide rods 39 and the print head 31 is con­
trolled to perform the printinq of one line. Generally, the 
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line printing and the paper feeding are repeated alterna­
tely. 

In the present embodiment, the paper detector 13 is made of 
5 a microswitch which is attached to the back side of the pa­

per supply guide 33 and has a detecting pin 13a projecting 
from the surface of the paper supply guide 33. Thus, when 
paper 29 is set onto the paper supply guide 33 the switch 
is turned on due to the weight of the paper 29, and it is 

:o turned off when the rear edge of the paper passes over the 
detecting pin 13a in the course of the paper feeding. A de­
tecting element other then a microswitch, for instance an 
optical detecting element such as a photo transistor may be 
used as the paper detector 13 instead of the microswitch . 

. 5 

As illustrated in Fig. 3 the paper detector 13 is connected 
between a DC power source terminal +V and ground and sup­
plies a low-level signal when it is ON (paper present si­
gnal) and a high-level signal when it is OFF (paper absent 

W signal) to an input port 41 of the CPU 9. 

Referring to Fig. 2 (B) again, when the rear edge of the 
paper 29 passes over the detecting pin 13a, the output of 
the paper detector 13 changes from the paper present signal 

5 to the paper absent signal. At this time, a paper portion 
whose length corresponds to an override amount L still re­
mains to be printed upon on the upstream side of a paper 
retaining plate 40 disposed immediately before the print 
head 31. The override amount L is a fixed value depending 

·O on the relative position between the print head 31 (or the 
retaining plate 40) and the paper detector 13. The override 
amount L is previously stored in the ROM 11 or RAM 15 after 
having been converted into the form of a step count of the 
PF motor 27. The nunlber of lines (the printable line count) 

15 actually printable with in the override amount L varies de-
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pending on the line pitch count, the character magnifying 

factor and the paper rear edge marginal length. Such format 

data are supplied from the host computer 5 in advance of 

the print data and print control data and are previously 

5 stored in a dedicated memory area of the RAM 15. 

10 

The operation of the embodiment explained thus far will be 

described with reference to the operation processing rou­

tine of the CPU 9 shown in Fig. 4. 

This routine is executed each time a control command in­

structing a paper feeding is applied to the CPU 9. First, 

the paper feed amount indicated by the control command is 

stored in the RAM 15 as the non-executed paper feed amount 

LS A (step Sl) . By checking the no-paper flag PE held in the 

RAM 15 it is then judged whether paper was absent or pre­

sent at time of the last paper feeding (step S2). As will 

be described hereinafter, the no-paper flag PE is set when 

the output of the paper detector 13 changes from the paper 

20 present to the paper absent signal and is kept in the set 

state until the amount of paper feeding from the time when · 

the no-paper flag PE was set exceeds the maximum printable 

line count within the override amount L. 

25 When in step 52 the no-paper flag PE is found to be in set 

state, the control goes to step 510 hereinafter described 

in order to perform the paper feeding in a range not excee­

ding the printable line count (remaining printable amount) 

LL within the override amount L. 
30 

On the other hand, when the no-paper flag PE is in a reset 

state, control advances to step SJ. In step S3 the PF motor 

27 is driven by one unit paper feed amount (one line 

pitch}, and then "1" {the just executed paper feed line 

35 count) is subtracted from the non-executed paper feed 
I 

1iii00Di 1 



SEIKO EPSON CORPORATION 7 90/87023 EP 

THIS SHEET HAS BEEN 
REPLACED 

amount A in step S4. Then the output of the paper e ec-or 

13 is checked in step SS. When its output indicates that 

paper is still present, the non-executed paper feed amount 

A is checked to see if it is "O" (step 56). When it is not 

5 "O", control returns to step S3 and one unit paper feeding 

is performed again. While the output of the paper detector 

13 indicates paper presence, this processing sequence is 

repeated to perform the paper feeding. Finally, when step 

S6 reveals that the non-executed paper feed amount A has 

10 reached "O", the paper feeding ends. 

When paper absence is detected in step SS, that is when the 

output of the paper detector 13 changes to the paper absent 

signal upon the one line feeding of the paper in step SJ, 

15 the maximum printable line count within the override amount 

L is set {for initialization) as the remaining printable 

amount LL (step S7) . It should be noted that the maximum 

printable line count is the maximum number of lines that 

can be printed within a portion of the paper corresponding 

20 to the override amount L minus the paper rear edge marginal 

length (here it is assumed that the paper rear edge margin 

is smaller than the override amount L}. Concurrently with 

the initiative setting of the remaining printable amount 

LL, the no-paper flag PE is changed from the reset state to 

25 the set state (step SS). Following this initiative proces­

sing, the non-executed paper feed amount A is checked in 

step S9. 

When the non-executed paper feed amount A is 11 0", the pro-

lO cessing routine comes to an end since the paper has ac­

tually been fed to the amount instructed by the control 

command. 

On the other hand, when it is detected in step 59 that the 

35 non-executed paper feed amount A is still not "0", control 
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goes to step SlO. As a result, the paper feeding is succes­

sively performed while monitoring the remaining printable 

amount LL. Specifically, first the PF motor 27 is driven by 

one unit paper feed amount (step SlO). Then, "l" (the just 

5 executed paper feed line count) is subtracted from the non­

executed paper feed amount A (step Sll) and from the remai­

ning printable amount LL (step 512). Then, it is checked 

whether the non-executed paper feed amount A has become "O" 

(step Sl3). 

10 

When the non-executed paper feed amount A is still not "O", 

the remaining printable amount LL is checked in step 514. 

When the amount LL is not "O", this meaning that there 

still remains a printable space within the override amount 

15 L, control returns to step S10 to perform the next one line 

paper feeding. In this way, the paper feeding is repeated 

until either the non-executed paper feed amount A or the 

remaining printable amount LL becomes "0". 

20 When it is detected in step 513 that the non-executed paper 

feed amount A has reached "O", the following processing is 

performed to terminate the paper feeding. First, the remai­

ning printable amount LL is checked in step S15. When the 

remaining printable amount LL is "O", i.e. when the bottom-

25 most line of the paper 29 has been reached, the no-paper 

flag PE is reset (step S16). After printing on the bottom­

most line has been performed (step Sl7) the PF motor 27 is 

driven to eject the paper 29 (step S18}, and the print con­

trol processing is stopped (step 519). If desired, step Sl8 

30 may be omitted and the processing stopped immediately after 

printing the bottommost line. After the processing has come 

to a stop a new paper 29 is set in the printer. With the 

next print control command from the host computer 5 the 

print control is restarted. 
35 
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When it is detected in step 515 that the remaining prin­

table amount LL is not "O", that is when the bottommost 

line of the paper 29 has not been reached yet, the paper 

feeding is terminated and the no-paper flag PE kept in the 

5 set state in preparation for the successive execution of 

the print control in accordance with the next control com­

mand. 

When it is detected in step 514 that the remaining print-

10 able amount LL is "0", that is when the bottommost line of 

the paper 29 has been reached before the instructed amount 

of paper feeding is completed, the no-paper flag PE is re­

set {step 520), the PF motor 27 is driven to eject the pa­

per 29 (step 521) , a condition is set (step 522) such that 

15 the paper feeding corresponding to the non-executed paper 

feed amount A will be performed before restarting of the 

print control with respect to a new paper 29, and then, the 

processing comes to a stop (step S19). If desired, steps 

S21 and S22 may be omitted such that the processing comes 

20 to a stop immediately after step S20. 

As described above, when the output of the paper detector 

13 once changes to the paper absent signal, the no-paper 

flag PE is set (steps SS and 57), and then it is only the 

25 no-paper flag PE which is checked in step S2 and no longer 

the paper detector 13. Accordingly, while the no-paper flag 

PE is in the set state the paper feeding is performed (step 

SlO} until either the instructed paper feed amount has been 

performed {step 513} or the bottommost line of the paper is 

lo reached (step Sl4 or S15). Accordingly, if chattering oc­

curs after the paper detector 13 once output the paper ab­

sent signal any erroneous recognition with respect to the 

presence of absence of paper will not result so that the 

remaining printable space will be the same for each paper 

ls without variation. ------
.. -·---, 
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As a modification of the explained embodiment, a total exe­
cuted paper feed amount M accumulated after paper absence 
has been detected, may be introduced. In this case, the to-

5 tal paper feed amount M is reset to "O" when the output of 
the paper detector 13 changes to the paper absent signal. 
Thereafter, "l" is added to the total paper feed amount M 
without performing the detecting of the paper each time one 
unit paper feeding has been performed, the no-paper flag PE 

LO is reset when the total paper feed amount M reaches the ma­
ximum printable line count within the override amount L, 
and at this moment, the paper is ejected and the print con­
trol stopped. 

15 Although a preferred embodiment of the present invention 
has been described above, various modifications may be made 
thereto. For example, although in the explained embodiment 
the non-executed paper feed amount A, the remaining prin­
table amount LL and a total executed paper feed amount M 

~O are stored in the RAM 12 and the increasing/decreasing of 
these values is performed by means of the CPU 9 in accor­
dance with software, counters may be used for storing and 
processing such values. In this case, the volume of proces­
sing dependent on the software decreases, so that the speed 

25 of control processing can be enhanced. Although ·in the ex­

plained embodiment the values A, LL and M are converted 
into the form of a line pitch count, these values may be 
converted into the form of a step count of the PF motor 27. 
Further, although in the explained embodiment the maximum 

30 printable line count within the override amount L is calcu­
lated when paper absence is detected, on the basis of the 
override amount L, the paper rear edge marginal length and 
the line pitch (step S7 in Fig. 4), where the paper rear 
edge marginal length and the line pitch are fixed, the ma-

ls ximum printable line count is also a fixed value so that ·-------- ---- - -, 
This Sheet li.a$ Beeti Replaced ~ 
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Further, where the host computer is managing the 
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edge marginal length and/or the line pitch so that the 

5 printer needs not to consider such values, the override 

amount L can be used in place of the maximu~ printable line 

count without modification. 
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1. A control device of a printer including means (21, 
5 31) for performing printing, means (9, 11, 15, 19, 27) for 

performing paper feeding and means (13) for detecting the 
presence or absence of a paper (29), where the printer is 
configured so that the paper still has a given printable 
amount (LL) when the output of the paper detecting means 

10 changes from a state indicating paper presence to a state 
indicating paper absence, comprising 

means (9) for judging, after the output of the paper 
detecting means (13) has once changed to a state indicating 
paper absence, whether additional printing is possible or 

15 not on the basis of the given printable amount (LL) and the 
amount of paper feed actually performed, and 

means (9) for permitting, while printing is being 
judged to be possible, the operations of the printing 
performing means and the paper feeding performing means 

20 irrespective of the output of the paper detecting means 
{13} • 

2. The control device according to claim 1, wherein 
the judging means (9), after the output of the paper detec-

25 ting means (13) has once changed to a state indicating pa­
per absence, subtracts a given unit paper feed amount from 
the given printable amount (LL) each time paper feeding is 
performed by said given unit paper feed amount and judging 
printing to be possible until the subtraction result rea-

30 ches zero. 

3. The control device according to Claim 1, wherein 
the judging means (9), after the output of the paper detec­
ting means (13) has once changed to the state indicating 

35 paper absence, accumulates a given unit paper feed amount 
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each time paper f eedinq is performed by said given unit 

paper feed amount and judges printing to be possible until 

the accumulation result reaches the given printable amount 

(LL) • 

4. A control method of a printer including means (21, 

31) for performing printing, means (9, 11, 15, 19, 27) for 

performing paper feeding and means (13) for detecting the 

presence or absence of paper (29), the configuration being 

10 such that the paper still has a given printable amount (LL) 

when the output of the paper detecting means changes from a 

state indicating paper presence to a state indicating paper 

absence, said control method comprising the steps of 

judging whether additional printing is possible or 

15 not, after the output of the paper detecting means (13) 

once changed to the state indicating paper absence, on the 

basis of the given printable amount (LL) and the amount of 

paper feed actually performed and 

permitting the operations of the printing performing 

20 means and the paper feeding performing means while printing 

is being judged to be possible, irrespective of the output 

of the paper detecting means (13) . 
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