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length i.e. the page length from the first printing line to the position
where the sheet is ejected due This invention relates to a printing
apparatus  to a signal from the paper sensor, includes a toler- and, in
particular, to a printing apparatus provided  ance value. The tolerance
value is due to the with a cut sheet feeder controlled by signals from a
5   following reasons: paper sensor, i.e. a sensor for detecting whether
(1) an inaccuracy of the paper feeding mecha- there is paper or not. Such a
printing apparatus is   nism; disclosed in DE-A-3 211 843.
(2) an inaccuracy of the paper sensor; When characters are printed on a cut
sheet by     (3) variations in the size of the cut sheets them- such
conventional printing apparatus, it is impos-  10    selves. sible to use
all of the sheet from the upper end to   It is an object of the present
invention to over- the lower end of the cut sheet. In order to ensure a
come the above stated problems of conventional sufficient fixation of the
cut sheet and a high print-  printing apparatus by making the page length
as ing quality, the area of the cut sheet used for    controlled by
application software to correspond to printing is restricted to what will
be designated   15  the page length as controlled by the printing ap- here
as the usable area or the maximum page        paratus. length which
excludes several lines from the top or    This object is achieved with a
printing appara- the bottom of the cut sheet where the printing     tus as
claimed. quality would be inferior to that of the other lines. If  In a
printing apparatus according to the present a cut sheet feeder is used,
prior to printing, it has   20  invention, the maximum page length, i.e.
the usable to be confirmed whether the printing position is   area of a cut
sheet is measured using the paper within the usable area. If the printing
position is  feeding device and the signals from the paper below the lower
end of the usable area, the cut    sensor. The variation or tolerance value
referred to sheet is ejected and a new cut sheet is introduced.  above is
subtracted from  the measured page The lower end of the usable area of a
cut sheet is  25  length of the cut sheet resulting in the maximum
determined by signals from the paper sensor.       page length with respect
to all cut sheets of one When characters are printed on a cut sheet under
kind. This obtained value is stored in a storage the control of application
software in a personal  device so that it can be used to set a power-on
computer, such as a word processing software, the  default page length of
the printing apparatus. Fur- user should input the page length, i.e. the
number  30  thermore, this page length is displayed to a user so of
printing lines per sheet depending on the size of  that he can input this
value under the control of his the cut sheet used. The paper feeding is
controlled  application software. based on such inputted value.
One way of carrying out the invention is de- In case of the above
application software, if the  scribed in detail below with reference to the
draw- page length controlled by this software exceeds the   35  ings which
illustrate only one specific embodiment maximum page length, i.e. the
length of the usable  and in which: area of the cut sheets, problems occur.
In this         Fig. 1   is a block diagram of a printing ap- case, a first
cut sheet will be ejected due to a              paratus according to one
embodiment signal from the paper sensor when the lower end of            of
the present invention, the usable area is reached. The following page will
40  Fig. 2   is a diagrammatic lateral view to ex- be ejected as soon as
the total number of printed             plain the paper feeding operation,
lines on both sheets corresponds to the page          Fig. 3   is a flow
chart showing the operation length as controlled by the application
software. In          according to the present invention, some cases, when
the page length controlled by                and the application software
is shorter than the usable  45  Fig. 4   is a diagram for explaining the
usable area of the cut sheets the problem may occur that             area
of a cut sheet. the printing of a second page is started in the lower
Reference is first made to Fig. 1 showing a portion of the cut sheet on
which a first page has  block diagram of the printing apparatus according
just been printed. Therefore the page length con-  to one embodiment of the
present invention. To trolled by the application software should corre-  50
system bus 1 are connected a control circuit 2 spond to the usable area.
including a microprocessor unit for controlling the The page length can be
preliminarily set in a   whole apparatus, a paper feeding driving portion 3
printing apparatus, however, the default page      comprising a paper
feeding motor and a driving length set when the power is switched on is
gen-   circuit for the paper feeding motor, a printing head erally
maintained. This value is a bit longer than  55  driving portion 4
comprising a printing head and a the actual length of the cut sheet.
Therefore, the  driving circuit for the printing head, a carriage page
length is in fact controlled by the signal from  motor driving portion 5
comprising a carriage motor 



the paper sensor. In this case the actual page     and a driving circuit
for the carriage motor, a con- 2    3                 EP 0 290 961 B1
4 trol panel portion 6 including switches which the  measurement result
upon the application software. user can easily control, a paper sensor 7, a
storage  If the length of paper passing the printing head D device 8
comprising a switch group determining    from the start of the paper
ejection to the lower cut the power-on default condition; and an external
sheet end detection by paper sensor C is X and interface portion 9 for
exchanging data with a host   5   the remaining length of the usable area
after the computer.                                         lower cut sheet
end detection is Y (Y corresponds Fig. 2 is a diagrammatic lateral view
illustrating  to the length between the printing head D and the the paper
transport in the printing apparatus. A cut  paper sensor C), a provisional
page length is repre- sheet B is introduced from a cut sheet feeder A,
sented as the sum of X and Y, i.e. X + Y. This past paper sensor C, and the
printing is conducted  10  sum is divided by the line spacing of 1/6 inch
and by printing head D. The cut sheet feeder is driven  the quotient and
the remainder are obtained. If the by the paper feeding driving portion 3
mentioned  remainder is greater than an assumed maximum before.
tolerance value of the page length of the cut sheet, In the following the
operation of this embodi-  one line is added to the quotient. This value is
ment of the present invention will be explained with  15  printed as the
maximum possible line number of reference to the flow chart of Fig. 3. The
printing  the cut sheet. The actual maximum page length is apparatus is
brought into a state of measurement  obtained as the product of this value
and the line by pushing a corresponding switch of the control  spacing of
1/6 inch. panel 6 after the power has been switched on. If     The switch
group included in storage device 8 the signal from the paper sensor C
indicates that a   20  must be manually set by the user. The purpose of cut
sheet is present (300), this cut sheet will be  printed information of 11
is to instruct the user how ejected (301). Then a new cut sheet is
introduced  to set the switches of the switch group such that from cut
sheet feeder A (302). The introduction of  the power-on default page length
corresponds to the cut sheet B (Fig. 2) is completed when its    the result
of the above measurement. If, instead of upper end after having been sensed
by paper  25  a manually operable switch group, the printing ap- sensor C
has been further advanced by a predeter-  paratus includes a non-volatile
memory to store mined distance depending on the distance between  power-on
default values, the result of the measure- the location of the paper sensor
C and that of the  ment will be directly written into such memory, printing
head D. At this moment the upper end of  there being no necessity to print
the above in- cut sheet B is in a position facing printing head D.  30
formation 11. The following is based on the assump- Now printing is
conducted to mark the uppermost  tion that a switch group, not a
non-volatile memory end of the usable area of the cut sheet (303).    is
used. Subsequently, ejection of the cut sheet is start-  Generally, the
sizes of frequently used cut ed (304). While the cut sheet is ejected, the
paper  sheets are A4, B5 and letter size. These sizes sensor C detects the
lower end of the cut sheet  35  correspond to a maximum number of printing
lines (305). Then the amount of feeding of the cut sheet  (based on a line
spacing of 1/6 inch) as follows: from the start of the ejection until paper
sensor C   B5 ...     57 lines detects the lower end of the cut sheet is
computed    letter .     61 lines (306). Because of the distance between
the loca-     A4 ...      65 lines tion of paper sensor C and that of
printing head D   40  If a number of 58 lines is regarded as a standard,
(Fig. 2) it is possible to continue printing for a while  the above line
numbers may be represented by an after paper sensor C has detected the
lower end of  addition to this standard as follows: the cut sheet. Thus,
after detection of the lower     B5....     + 1 (binary number 0001) end of
the cut sheet, the cut sheet is further       letter ...    + 5 (binary
number: 0101) advanced by a predetermined distance until the   45  A4 ...
+ 9 (binary number: 1001) lowermost end. of the usable area of the cut
sheet  To cover the range of additional line numbers from is in a position
facing printing head D. At this  1 to 9, four switches, each representing
one digit of moment the ejection of the cut sheet is interrupted  a binary
number, are necessary. The printed in- (307). The page length is computed
as will be     formation 11 instructs the user which of the four explained
later and the computed value is printed   50  switches has to be brought in
ON condition and on the cut sheet (308).                           which in
OFF condition. In the case of an A4 sized The printed information
preferably includes:   cut sheet, the printed information 11 is for
instance 



I. The present line number on the basis of a line  as follows: spacing of
1/6 inch;                               [SW4: ON SW3: OFF SW2: OFF SW1: ON]
II. ON/OFF information for storing the thus ob-  55  With four switches in
the switch group included in tained page length of the cut sheet to be set
in  the storage device, the possible region of line the switch group of the
storage device 8.       numbers is from 57 to 71 lines. If paper of a size
The purpose of information I is to reflect the  allowing more than 71 lines
of 1/6 inch spacing is 3    5                 EP 0 290 961 B1
6 used, the binary number 0000 is set in the switch       page length
usable for printing of the cut sheet group. In this case, the power-on
default page          determined on the basis of the measurement length
will be a value sufficiently large such that     result, and the actual
page length will be determined by a              a means for displaying
said value. signal from the paper sensor unless a lower value   5 is set
under the control of the application software.  2. A printing apparatus
according to claim 1, hav- After the above mentioned information has
ing a cut sheet feeder (A) for introducing cut been printed, the cut sheet
is finally ejected by a     sheets of recording paper. signal from control
circuit 2 to paper feeding driv- ing portion 3 (310 in Fig. 3). When the
user has set   10   3  A printing apparatus according to claim 1 or 2, a
binary number according to the printed informa-       wherein said value is
printed onto the record- tion of 11 into the switch group of storage device
8    ing paper. or when, in case of a non-volatile memory, the page length
has been written into the memory, the   4. A printing apparatus according
to any of claims stored page length will be automatically set each   15  1
to 3, wherein said storage device (8) in- time the power is switched on and
a paper will be       cludes a switch group and wherein further in- ejected
each time this set page length is reached.      formation for setting the
switches of the switch Therefore, a printing region having a constant
group based on the measurement result is length can always be obtained.
displayed. If the user inputs the line number according to   20 printed
information I under the control of his ap-  Revendicatlons plication
software, the page length controlled by the application software will
coincide with the page  1. Un appareil d'impression comprenant: length
controlled by the printing apparatus.                un detecteur de papier
(C) destine a d6- Referring to Fig. 4, the manner in which the   25
tecter si une feuille de papier d'enregistrement line number is computed
will be explained next. In      (B) est presente ou non, Fig. 4 the region
of X + Y designates the basic             un dispositif de memoire (8)
destine a usable area of the cut sheet B. The line spacing of
enregistrer une information qui d6termine la lines [err] is assumed to be
1/6 inch. It is        condition initiale de l'appareil d'impression,
further assumed that M  is the remainder of a   30      chaque fois qu'il
est mis sous tension, division (X + Y)/(1/6).
des moyens destines a mesurer la lon- Although the basic usable area is
shown to be        gueur d'une feuille coupde de papier d'enre- X + Y in
this example, characters can still be          gistrement qui est utilisee,
et a enregistrer une printed on a further line as long as M is not equal
valeur correspondant a une longueur de page to zero, namely as long as the
upper end of the   35    maximale utilisable pour impression de la
additional line is still included in the usable area.   feuille coup~e, qui
est determinee sur la base Therefore, even if M is less than 1/6 inch one
du resultat de la mesure, et further line can be printed after line L2. In
this case,    des moyens destines a visualiser la valeur however,
tolerances due to meassurement errors          precitee. must be taken into
consideration. Therefore, if the   40 value of M exceeds the tolerance
value, M is        2. Un appareil d'impression selon la revendication
considered as not being an error. Then an addi-         1, comportant un
dispositif d'alimentation en tional line can be printed after line 12, the
addi-     feuilles coupees (A) qui est destine a introduire tional line
partly extending into the area designated   des feuilles coupees de papier
d'enregistre- by Z in Fig. 4.                                45       ment.
Claims                                              3. Un appareil
d'impression selon la revendication 1 ou 2, dans lequel la valeur precit~e
est 



1. A printing apparatus comprising:                     imprim6e sur la
feuille de papier d'enregistre- a paper sensor (C) for detecting whether
50     ment. or not a sheet of recording paper (B) is present,
4. Un appareil d'impression selon rune quelcon- a storage device (8) for
storing information     que des revendications 1 a 3, dans lequel le
determining the initial condition of the printing   dispositif de memoire
(8) comprend un groupe apparatus each time the power is switched on,   55
d'interrupteurs, et dans lequel une information a means for measuring the
length of a            suppl6mentaire pour le positionnement des in- used
cut sheet of recording paper and for           terrupteurs du groupe
d'interrupteurs, sur la storing a value corresponding to a maximum
base du resultat de la mesure, est visualisee. 4    used, the binary number
0000 is set in the switch      page length usable for printing of the cut
sheet group. In this case, the power-on default page         determined on
the basis of the measurement length will be a value sufficiently large such
that    result, and the actual page length will be determined by a
a means for displaying said value. signal from the paper sensor unless a
lower value   5 is set under the control of the application software.  2. A
printing apparatus according to claim 1, hav- After the above mentioned
information has           ing a cut sheet feeder (A) for introducing cut
been printed, the cut sheet is finally ejected by a    sheets of recording
paper. signal from control circuit 2 to paper feeding driv- ing portion 3
(310 in Fig. 3). When the user has set  10   3.  A printing apparatus
according to claim 1 or 2, a binary number according to the printed
informa-      wherein said value is printed onto the record- tion of 11
into the switch group of storage device 8   ing paper. or when, in case of
a non-volatile memory, the page length has been written into the memory,
the  4. A printing apparatus according to any of claims stored page length
will be automatically set each   15  1 to 3, wherein said storage device
(8) in- time the power is switched on and a paper will be      cludes a
switch group and wherein further in- ejected each time this set page length
is reached.     formation for setting the switches of the switch Therefore,
a printing region having a constant          group based on the measurement
result is length can always be obtained.                         displayed.
If the user inputs the line number according to  20 printed information I
under the control of his ap-  Revendications plication software, the page
length controlled by the application software will coincide with the page
1. Un appareil d'impression comprenant: length controlled by the printing
apparatus.              un d~tecteur de papier (C) destin4 A dd- Referring
to Fig. 4, the manner in which the   25  tecter si une feuille de papier
d'enregistrement line number is computed will be explained next. In     (B)
est prdsente ou non, Fig. 4 the region of X + Y designates the basic
un dispositif de mrmoire (8) destine a usable area of the cut sheet B. The
line spacing of    enregistrer une information qui determine la lines L1
and L2 is assumed to be 1/6 inch. It is       condition initiale de
l'appareil d'impression, further assumed that M is the remainder of a   30
chaque fois qu'il est mis sous tension, division (X + Y)/(1/6).
des moyens destines A mesurer la Ion- Although the basic usable area is
shown to be       gueur d'une feuille coupie de papier d'enre- X + Y in
this example, characters can still be         gistrement qui est utilisde,
et & enregistrer une printed on a further line as long as M is not equal
valeur correspondent a une longueur de page to zero, namely as long as the
upper end of the   35   maximale utilisable pour l'impression de la
additional line is still included in the usable area.  feuille coup~e, qui
est determin6e sur la base Therefore, even if M is less than 1/6 inch one
du rdsultat de la mesure, et further line can be printed after line L2. In
this case,  des moyens destines & visualiser la valeur however, tolerances
due to meassurement errors         prdcitee. must be taken into
consideration. Therefore, if the   40 value of M exceeds the tolerance
value, M is       2. Un appareil d'impression salon la revendication
considered as not being an error. Then an addi-        1, comportant un
dispositif d'alimentation en tional line can be printed after line L2, the
addi-    feuilles coup~es (A) qui est destin6 & introduire tional line
partly extending into the area designated  des feuilles coupdes de papier
d'enregistre- 



by Z in Fig. 4.                               45       ment. Claims
3  Un appareil d'impression salon la revendication 1 ou 2, dans lequel la
valeur prdcitee est 1. A printing apparatus comprising:
imprim6e sur la feuille de papier d'enregistre- a paper sensor (C) for
detecting whether  50    ment. or not a sheet of recording paper (B) is
present,                                        4. Un appareil d'impression
selon l'une quelcon- a storage device (8) for storing information    que
des revendications 1 & 3, dans lequel le determining the initial condition
of the printing  dispositif de memoire (8) comprend un groupe apparatus
each time the power is switched on,   55  d'interrupteurs, et dans loquel
une information a means for measuring the length of a
supplementaire pour le positionnement des in- used cut sheet of recording
paper and for          terrupteurs du groupe d'interrupteurs, sur la
storing a value corresponding to a maximum         base du r~sultat de la
mesure, est visualisee. 4    7                 EP 0 290 961 B1
8 Patentanspr~che * c   L 1. Druckvorrichtung umfassend: einen Papiersensor
(C) zur Feststellung, ob ein Blatt Aufzeichnungspapier (B) vorhan-   5 den
ist oder nicht, eine Speichereinrichtung (8) zur Speiche- rung von
Information, die den Ausgangszu- stand der Druckvorrichtung bestimmt,
jedesmal wenn die Stromzufuhr eingeschaltet wird,  10 eine Einrichtung zur
Messung der Lange eines benutzten Einzelblatt-Aufzsichnungspa- piers und
zur Speicherung eines Werts der maximalen Seitenhinge, die beim Bedrucken
des Einzelblatts verwendbar ist und auf der  15 Basis des MeBergebnisses
bestimmt wird, und eine Einrichtung zur Anzeige dieses Werts. 2.
Druckvorrichtung nach Anspruch 1, die eine Einzelblattpapierzuflhrung (A)
zur EinfOhrung   20 einzelner Blatter von Aufzeichnungspapier auf- weist.
3. Druckvorrichtung nach Anspruch I oder 2, bel der der Wert auf das
Aufzeichnungspapier ge-  25 druckt wird. 4. Druckvorrichtung nach einem der
AnsprUche 1 bis 3, be! der die Speichereinrichtung (8) eine Schaltergruppe
enthilt, und bei der weiterhin  30 Information zur Einstellung der Schalter
dieser Schaltergruppe auf der Grundlage des Metier- gebnisses angezeigt
wird. 35 40 45 50 55    


