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relates to a printing apparatus for printjng to a cut-sheet form and
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stop 15 for positioning the paper by contacting the |eading edge of slip

form1l inserted_to the pager path 11 and a paper guide 14 for guiding the
printed sl%p foPgparipidon To print to a specific
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positioning the paper by contacting the leading edge of slip form 1 inserted to

the paper path 11; and a paper guide 14 for guiding the printed slip form 1 to

the paper exit.

To print to a specific position on a slip form 1, the slip form 1 must be
placed in a specific position and manner in the insertion area 12 of the paper
path 11. A form stop 15 is therefore placed in this insertion area 12 such that
the leading edge of the inserted slip form 1 contacts the form stop 15, and is
thereby consistently loaded to the same position. .

~ Depending upon the user or the type of slip form 1 used, however, the
tactile response between the form stop 15 and the leading edge of the slip form
1 varies. If the slip form 1 is not sufficiently stiff and contact with the form stop
15 is therefore soft, for example, the user may not recognize that the slip form 1
has contacted the form stop 15, resulting in the slip form 1 being inserted
further and buckling inside the paper path 11. If the slip form 1 is then held by
the paper feed roller 31 and paper presser roller 32 and the form stop 15 is
released, the leading edge of the slip form 1 tends to shift from the normal




2 position in the insertion area 12, and the slip form1 is not printed to
the correct position. On the other hand, if the TOF sensor 22 and
BOF sensor 21 detect the form before the | eadi ng edge thereof reaches the
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However, there are cases in which it is desirable to position a specific
part of a form to be printed to the position traversed by the print head, and
then print with the form in said selected position. This is referred to below as

"targeted printing." One exemplary application for targeted printing is check
printing, or more specifically, printing the amount to a specific position on the
check. In the conventional described above, however, a form is automatically
indexed to a predetermined position in the paper path 11 when the form is
inserted, and targeted printing to a specific desired position on the form is
therefore not possible. :

For the foregoing reasons, there is a need for a printing apparatus that
can selectively apply the process performed when a form or paper to be printed
is inserted according to the printing objective, and there is a further need for a
recording medium for storing a control method and control program for said
printing apparatus.

SUMMARY OF THE INVENTION



The present invention is therefore directed to a printing apparatus whereby
tthe process performed upon printing forminsertion is selectively
controlled according to a printing objective. To achieve said
printing apparatus, a printing apparatusﬁﬁccording to the present invention
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appara us o e | n ur er co ' ses neans or e
ehab! | ng oRATaing: AU TGPl TR e RS Pt ResSpRRID! Dot e
sel ecti on setting wetil 4 ebahge i sailbéerating stateis réguired. he detecti on rreans
i ndi cates ther 's f
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has been ditheapriading appars@iseta iaosperhn position 1smtsreqaue@1,|t irdexng to

prevent pa&ﬂ’errahﬁﬁsca?f'ﬁie efsrabléwethai d mﬂnwaﬁﬁaﬁm 86 Bk ued
I nserted after_print data or a (ggn’mand ﬁce ived and the
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cut - sheet asellectedpwsmgported by the transportati on neans, and a second:
i nsertion openifge hntifs apphfftu’ of'the$H68htion further comprises a means for

temporarily enabling operation regulated by the control means irrespective of
the selection means setting if the detection result from the detection means

indicates there is no paper after print data or a print command has been
received from the host device when operation regulated by the control means
has been disabled by the selection means.

This makes it possible to prevent paper jams and carriage misalignment
when a printing form is inserted after print data or a print command has been
received and the indexing operation has been disabled because the indexing
operation is temporarily enabled and executed.

A printing apparatus according to the present invention further
preferably comprises a first insertion opening for inserting a cut-sheet form
parallel to the direction in which a cut-sheet form is transported by the
transportation means, and a second insertion opening for inserting a cut-sheet
form in a direction substantially perpendicular to said transportation
direction.



formin a direction substantially perpendicular to said transportation

di rection. 4 By thus
provi ding a second insertion opening, a formto be used for targeted
printing can be inserted fromthe second 4 nsertion opening, thereby making
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print co roma ) ice; a detecting step for detecting the
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controlling whether the printing form positioning step is skipped, it is only
necessary to set the execution state of the position step once unless it is
necessary to change the setting. '

When the positioning step is set to skip and the form detecting step
detects that a form is not present, the positioning step is executed.

The control method of a printing apparatus according to the present
invention can be provided as a control program implementing the above-
described control steps, and can be distributed by means of a recording
medium for storing the control program. _

The control program can also be provided by means of a computer
network or communications network, including the Internet or other on-line
communications system. In this case, the control program can be downloaded
from such a network for storage to a local recording medium, from which it can
then be used by a user's personal computer or printing apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
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fromsuch a network for storage to a | ocal recording nmedium fromwhich it
Gan then be used by a user's personal conputer or printing apparatus.

BRI EF DESCRI PTI ON OF THE DRAW NGS
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Fig. 2is a I agram of the configuration of the printer shown
in Fig. 1;which:. Fig. 3is a flowchart used to describe the process for

sel ecting the @@#qtib%mpé@iwﬁemsmlm appearhaet of aprinteriaceeding toa t he
printer sho in,Flig 1; ¢ Fi g 4ti.s a .Iﬁyv chart used to describe the
operation ?lirﬁfilqlﬁgo‘ﬁg}ﬂ’itr?é he prpsAntnyRR B nter shown in Fig. 1;

Fig. 5is a fldfigchhuis aisypicab biteke didgranhef dher ennfigurasionr of the printerr st

eval uati on,process,.fof. checking skewng of a formin the printer shown in

Fig. 1, SIR’WII‘—'PS?I%' |{’s a flow chart used to_describe the_ operati on

controlling a sBerdl iswalflest chariusedde descrihe the inygcessciarcspleclingdbe of a
formin t V@&&ﬁ@h‘;{eﬁm jW']!lelﬁi SHeutlsheet formfksAnserted té the printBAshowadd t 0

descri be thie operation controlling a | eading edge i ndexing operation in the
printer sHO@ Lin Fig. 1; Fig. 8 is atypical plan viewillustrating
novenent of a pFig?Wi@@.ﬂ@ﬁrﬁlhdwﬁst{ﬂﬁdlhas&ﬁsbwﬂleto@eraﬁmpontreﬂmgmmga Fi g.
5; Flg. 9 i,s a.typiga lam.vigw il lustrating novenent of a printing
form duri rf&g’lnnfé’ %’&%P?’{%rﬁciﬂ’fw’gk%%g‘nﬁa different direction fromthat shown
in Fig. 8; Fighifgis 4 @laws chattypsedhto describe she ioperation controling ashtstof a
printing f ' ' KERARE bf A ToARCn! (MDA IRFAL P g,
Fig 11 isgéﬂ%‘ggf’%‘g?‘°€?§esﬁkﬁgdgﬁg§t gﬁﬁggcordiong to the prior art. Igey to
the figurek 1 printing form (cut-sheet formor slip form

Fig. 6 is a flow chart used to describe the operation controlling a second
evaluation process for detecting the leading edge of a form in the printer shown
in Fig. 1;

Fig. 7 is a flow chart used to describe the operation controlling a leading
edge indexing operation in the printer shown in Fig. 1;

Fig. 8 is a typical plan view illustrating movement of a printing form
during the skew detection process shown in Fig. 5; : '

Fig. 9 is a typical plan view illustrating movement of a printing form
during the detection of skew in a different direction from that shown in Fig. 8;

Fig. 10 is a typical plan view illustrating movement of a printing form
during a leading edge detection and indexing operation;

Fig. 11 is a typical view of a printer according to the prior art.
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DESCRIPTION OF EMBODIMENTS

The preferred embodiments of the present invention are described below
with reference to the accompanying figures, of which Fig. 1 is an external
perspective view of a printer 10 according to a preferred embodiment of the
invention. An arrangement of the substantial components of the printer 10 of
the invention are shown in Fig. 2 with particular attention to the components
disposed along the paper path 11. As with the printer described above and
shown in Fig. 11, the printer 10 of the present embodiment comprises, in order
along the paper path 11 from the right side thereof as shown in Fig. 2, a BOF
sensor 21, a paper feed roller 31 and paper presser roller 32 of a transportation
means 34, a printing area 35 comprising a platen 36 and print head 37, a TOF



perspective view of a printer 10 according to a preferred enbodi nent of the
I*nvention. An arrangenent of the substantial conponents of the printer 10

. of the invention are shown in Fig. 2 with particular attention to the
conponent s di sposed al ong the paper path7l1l. As with the printer described
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(igenmg/ ﬁ |shipi Berns hafdand haksiee contmtlied by fhec ltramspb@tatidn paeans IdopThe ame

, iC RO . ' i vat.ab : : he
et e 1RARRr SO ad Y RoRbP £k nBofiphisHD iR FrRONT0 ackbiink 18 the
from t he ipresénte inventdentise thinat gt te aqenomopgraténg| er ogeratinge sfate: 8 36

noves i nt Q:ohjilfhd%ﬁﬁphﬂﬁfjntéﬁ oﬁgnﬁlg’ﬁ&uosﬁig.t he pl at en openi ng/ cl osi ng
shaft 43 . . . s
. The platen opening/closing shaft 43 also contacts an incline 16a of paper
stop frame 16, which supports the form stop 15 in a 'pivotable manner. Note
that the incline 16a of the paper stop frame 16 slopes in the opposite direction
from the incline 42a of the platen frame. As a result, when the platen 36 moves
into the paver path 11 as a result of the platen opening/closing shaft 43
moving, the form stop 15 separates from paper path 11. A print form can thus
be transported by paper feed roller 31, the print head 37 moved in a direction
perpendicular to the paper transport direction by a drive means not shown in
the figure, and content can be printed to a desired position on the slip form 1.
As shown in Fig. 1, the printer 10 according to the present embodiment
comprises a substantially rectangular base 2 of which the top functions as a
table 3 used for paper path 11. At approximately the middle of the base 2 is
attached a top cover 4 in which are housed the print head 37 and appurtenant
components such as an ink ribbon and carriage mechanism, also not shownin

the figure.
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1. Apower switch 8b is provided on the base 2. A control unit 50 for controlling
various components of the printer 10 according to a control program and
commands indicated using the operating panel 8a is also provided in the
printer 10. This control unit 50 comprises flash memory 59 or other storage for

storing such information as the control program and settings.

The printer 10 is connected to a host 81 by means of an interface cable 82
or communications interface such as an infrared transceiver, thereby enabling
print data, control data, and other information to be exchanged between the
printer 10 and host 81.

The printer 10 can be controlled from an application program running
on the host 81, or a control program can be received from the host 81 via the
interface and written to flash memory 59. The host 81 also has the ability to
read and/or write such portable recording media as floppy disks 83 and ROM
cards, which can be used to supply a control program to the printer 10.
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detection by the paper detectlon unit 55.

The status determination unit 58 comprises first and second evaluatlon
units 51 and 52, and an indexing unit 53. The first evaluation unit 51 drives
the transportation means 34 in a forward direction, detects printing form
presence using BOF sensor 21, and checks for form skewing. The second
evaluation unit 52 drives the transportation means 34 in the opposite
direction, detects printing form presence using TOF sensor 22, and detects the
leading edge of the slip form 1. The indexing unit 53 drives the transportation
means 34 a specific distance in the forward direction and detects printing form
presence using the TOF sensor 22 to index the form toa specific position. This
status determination unit 58 can therefore be used for an alito-loading
operation whereby the form 1 is consistently and automatically loaded to the

)

aF
(7]

same position.

The bypass unit 54 enables printing to be started without evaluating the
form loading status by bypassing the status determination unit 58. The bypass
unit 54 therefore enables a form 1 to be inserted with the desired printing
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does not operation. A value n =2 bypasses the status determination unit 58 and enables
the above-noted positioned insertion operation.
Use of this form insertion selection command is described in further
detail below with reference to the flow chart in Fig. 3.
The procedure starts when command data or print data sent from a host
is received (step ST 101). It is then determined whether the received data is a
form insertion selection command (ST 102).

If the received data is not a form insertion selection command, a process
appropriate to the receive command data or other data is performed (ST 103).

If the received data is a form insertion selection command, the value of
parameter n is determined (ST 104). Ifnis 1, auto-loading is enabled (ST 105);
if n is 2, positioned insertion is enabled (ST 106).

Note that by storing the insertion mode information detected by this
process to RAM or other storage device, it can be referenced in subsequent
processes to determine what process to execute at form insertion.
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ST4 to prevent this by temporarily enabling the auto-loading operation. Note
that an inserted form will not become buckled or bent in a printer in which
there is no form stop. In this case, therefore, it is possible to wait in step ST2
until a form is inserted without shifting to step ST4.

_ When printing form 1 is set in insertion area 12 and both TOF sensor 22
and BOF sensor 21 indicate the presence of paper in step ST4, platen 36 is
closed in step ST5 and paper transport mechanism 34 is made operable in
conjunction therewith. :

As described above, printer 10 of the present embodiment checks the
loading status of printing form 1 before beginning printing when printing form
1is set in insertion area 12 of paper path 11 and paper transport mechanism
34 becomes operable. For this reason, the loading status of the printing form is
checked in steps ST6, ST8, and ST10. To accomplish this, first evaluation unit
51 performs a first evaluation process whereby transportation means 34 is
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In printer 10 of the present embodiment, paper guide 6 is relatively long
and BOF sensor 21 is installed relatively close to the inside end (the insertion
direction side) of paper guide 6, which guides right edge 1c of printing form 1.
Consequently, if the paper is skewed to the left relative to the forward direction
(insertion direction) V, there is little possibility that BOF sensor 21 will sense
the paper in step ST4, and thus platen 36 will not close. However, printing
form 1 can also become skewed to the right relative to paper path 11. The slip
form 1 is therefore advanced in step ST21 to detect skewing on the right side as
seen in the figure. While distance P1 in the forward direction can be set to an
appropriate value based on the width of paper path 11 and the size of paper
guide 6, a range from several millimeters to several centimeters is sufficient.

If paper guide 6 is relatively small or if BOF sensor 21 is installed in a
position near the front (reverse travel direction) of paper guide 6, there is a
tendency for skewing to the left as shown in Fig. 9. In this case, skew can be




area 12. As a result, BOF sensor 21 senses right edge 1c of printing form
¥, which contacts paper guide 6. Consequently, if printing form21 has not
been inserted al ong paper guide 6 and only partially contacts paper guide
6, BOF sensor 21 will not detect printingsform1 as it noves al ong paper
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If it is confirmed in step ST6 that the form is not skewed, the process
shifts to step ST8 and the second evaluation unit 52 executes a second
evaluation process whereby the printing form 1 is reversed to detect the
leading edge 1b of the printing form 1 in the paper path 11.

This second evaluation process (step ST8 in Fig. 4) is described in detail
below with reference to the flow chart in Fig. 6. A typical plan view of the
printing form 1 in the paper path 11 when the leading edge 1b of the form is
detected is shown in Fig. 10.

At step ST31, a variable i, which is used in the subsequent steps for
counting the number of times reverse transportation occurs, is initialized to 0,
and is then immediately incremented 1 in step ST32. The transportation
means 34 is then driven in reverse direction distance P2 (step ST33), and a
second form detection operation is performed in step ST34 after waiting for the




step ST15, and the transportation neans 34 is concomtantly rel eased, thus
freeing printing form1l. A message pronpting the user to reset the printing
paper is also displayed on the host 81 or printer 10. The printer 10 then
waits for printing form1l to be renmoved fggminsertion area 12 as
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printing f @ﬁﬁh thé lﬁ&&ﬁﬂ:ﬂbkldil ®seretdabide! thieliaped path t1dp When the form stop 15
is then retracted in order to start printing, the leading edge 1b of printing form
1 typically extends forward into the paper path 11 to a position M inside from
the form stop 15. Irrespective of the tactile response of contact with the form
stop 15, inserting the printing form 1 with excessive force can also result in the
platen 36 closing with the form buckled or bent inside the paper path 11, again
advancing forward of the form stop 15. The form can also bounce off the form
stop 15, resulting in the platen 36 closing and printing starting without the
leading edge 1b of printing form 1 positioned at the form stop 15.

The reference position for printing printing form 1 is determined with
platen 36 closes and transportation means 34 holding printing form 1.
Therefore, in order to accurately print to the desired location on printing form
1, the leading edge 1b of each form must be set to the same position. The
printer 10 according to the present embodiment therefore confirms the position
of the leading edge 1b by reversing the printing form 1 inserted to the paper
path 11. The distance (pitch) P2 used for this reverse feed process is preferably



The | eading edge I b of printing form21 should therefore becone aligned with
position L of the formstop 15. However, contact between the | eading edge
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detect depending on the type of nediumugsed for the printing form 1. Wen
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edge | b is not Yehastthd lexding bdz@ bt dfepfiating forneeisséeteatesipbyithecTOF
sensor 22 at step ST8, the indexing unit 53 operates in step ST10. This causes
the printing form 1 to be advanced and indexed to the desired position.

This indexing operation (step ST10) is described in detail below with
reference to the flow chart in Fig. 7. A typical plan view of the printing form 1
in the paper path 11 for the indexing operation described below is shown in
Fig. 10.

It should be noted that the indexing position for the leading edge 1b of
printing form 1 in step STS can be set in a printer 10 according to the present
embodiment to position N in Fig. 10, that is, to a position on the outside side of
the TOF sensor 22 relative to the paper path 11. However, this printer 10 uses
position L at the form stop 15 as the reference position for printing. It is
therefore necessary to advance the leading edge 1b from position N forward
again to position L. At step ST10, therefore, the form is advanced a small




di stance by the transportation nmeans 34 in step ST37. \Wen an error is
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As described above, a printer 10 according to the present invention can
selectively perform an auto-loading operation and a positioned insertion
operation based on a supplied command selecting the form insertion operation
to perform. When the positioned insertion operation is selected and auto-
loading is disabled, the user can easily insert a form for printing to a desired
location. A printer 10 according to the present invention can therefore easily
accommodate printing from the leading edge (top edge) of a cut-sheet form as
commonly performed with POS printers, as well as printing to a specific
position on a cut-sheet form as required for printing an amount on a check. A
printing form can thus be loaded either automatically or manually for reliably
printing to a specific position conforming to a particular format.

It will be obvious that while the present invention has been described
with reference to a printer comprising a form stop, it can also be applied to a -
printer not having a form stop. In this type of printer, the platen and
transportation rollers can be closed and printing started when the BOF sensor
and TOF sensor detect that a form has been inserted when positioned insertion




ST44, and the procedure ends. If the TOF sensor 22 was unable to detect the
formin step ST47, an error flag is set in step ST 48 to indicate that
there is a problem and the indexing operation stops. As thus shown
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be The invention being thus described, it will be obvious that the
same may be varied in many ways. Such variations are not to be regarded as a
departure from the spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to be included within
the scope of the following claims.




provi ded via a conputer network or communi cations network, including the
Internet, and can be recorded to a hard disk or other fixed recording
medi um  Advant ages of the Invention As will be known fromthe
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VWHAT IS CLA] MED | 3 . .18 1. A printing apparatus for
communi cat 9Bt efrangportation 1¢an% 834 an interface, said printing

appar at us conpr issiselgction meana forieviablingreandisfblingroperatignt of the wonstvdet
form accor gQj ' a . i QN | -9_host

devi ce; %8&%&@@@@{5 %néﬁggéggﬁgéuﬁé?géﬁ' §g4ﬁ§%g%§g (E:{a %}1@% cut - sheet
form a transportation means for transporting a cut-sheet form

‘a control eans QL Gk Cappiratus CREGFENEIGS cRiind 19%@@@1%0&&&{91{1% &
specific position baseg onh @ detection resﬂtsgsrom sai d detection neans by
driving t h&RUagRdIBeRRSIYGHORRERY et by the selechion-xegnseans for enabling

or disabling operation of the control neans according to a specific comand
received frpomt host. .devi ce. . The.printi appag atus, accordi.ng to
Claim 1, ot her ORI Fibarelys acthiie' el I0 RS, BORRIRE A7
sel ection meeans for3 tempoharily ienabliggappevationsregdatad by the conirol Imeanst her
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control neans Trrespective ( e sel ection means settl,ngé a detection
result frodefesiion means indicates there is no paper after print data or a print
command has been received from the host device when operation regulated by

the control means has been disabled by the selection means.

4, The printing apparatus according to claim 1, further comprising a first
insertion opening for inserting a cut-sheet form parallel to the direction in
which a cut-sheet form is transported by the transportation means; and

a second insertion opening for inserting a cut-sheet form in a direction
substantially perpendicular to said transportation direction.

5. The printing apparatus according to-claim 4, further comprising a
housing for housing at least the printing means where the housing has a mark
proximal to the printing means on the second insertion opening side.

6. . A control method for controlling a printing apparatus comprising an
interface for communicating with a host device, a detection means for detecting
the presence of a cut-sheet form, a transportation means for transporting a
cut-sheet form, and a printing means for printing to a cut-sheet form, said
control method comprising:
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detection neans indicates there is no paper after print data or a print
command has been received fromthe host device when operation regul ated by
the control nmeans has been di sabled by the selection neans. 4. The
printing apparatus according to claim1l,idurther conprising a first
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9. A recording medium for recording a control program for a printing
apparatus comprising:
a receiving process for receiving print data or a print command from a

host device;

a detecting process for detecting a presence of a cut-sheet form;

a positioning process for positioning a leading edge of an inserted cut-
sheet form to a specific position by transporting and detecting the cut-sheet

form; _
a printing process for printing to the cut-sheet form according to

received print data or a received print command; and
a skipping process for skipping the printing form positioning process
according to a specific command from a host device.

10. A control program recording medium according to claim 9, wherein the

control program further comprises:
a storing process for storing a setting controlling whether the printing

form positioning process is skipped.

11. A control program recording medium according to claim 9,
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step detects that a formis not present, the positioning step is executed.
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~host device. 10. A control programrecordi ng nedium according to claim9,
wherein the control program further conprises: a storing process for
storing a setting controlling whether the printing form positioning process
is skipped. 11. A control programrecordi ng nediumaccording to claim9,
20 wherein when the positioning process is set to skip and the form
detecting process detects that a formis not present, the positioning
process i s executed.
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