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- (Description of the prior art)

- Personal checks are commonly used in place of cash or credit cards to
pay for purchases made at retail establishments. Personal checks are issued
by a bank and imprinted on one side with the account number of the user, a
serial tracking number, routing codes, and.other information. The validity or
invalidity of a personal check can be confirmed by referencing this data.

MICR codes are classified as E13B or CMC7 codes based on differences
in character shape, print quality and other standards, and the MICR printing
position on the check is also standardized. Because the MICR codes are
printed using a magnetic ink, the MICR codes can be converted to a current
waveform by passing the check over the magnetic head magnetized by a
magnet. Because the waveforms differ according to the character
represented, the characters can be recognized by analyzing the current

waveforms. :
Apparatuses for readihg these MICR codes have been commonly uséed
for many years, and are known as magneti¢ ink character readers (also
MICR). The MICR reads the imprinted MICR codes as a persoﬂal check is
passed over the magnetic head. The magnetic head cutput is then interpreted
and converted to character déta, which is then output through an interface to
the POS terminal controller. | _ ' |
- When a store receives a check from a customer and the check is
confirmed valid using the MICR, the check is then endorsed by printing check
. appro'val, the store name, store account hl;mber, and/or other information on
- the back of-the check. Because this gﬁdgfsement is commonly printed by a
printer, the operator must remove the check from the MICR and set it into
the printer. The check is then stored after being endorsed to complete
personal check processing. '
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insertion direction and orientation of the check front and back differ, and the
processing time per customer is inevitably increased.

SUMMARY OF THE INVENTION .

Therefore, an object of the present invention is'to provide a printing
apparatus comprising both MICR and printer (simply printing apparatus
below) whereby the operations required of the operator can be simplified and
the entire personal check.processing operation from MICR reading to.
endorsement can be continuocusly executed.

| Personal check processing can be accomplished in a short period of time -
without errors by means of the printing apparatus of the present invention,
and customer service can therefore be improved and operator fatigue
reduced. | ' S

Many functions are required of POS stations installed in retail stores,
and the area occupied by such POS stations has tended to grow.as new.
apparatuses are added to achieve these various functions. Because
conventional printer and MICR units are separate devices, sufficient space
must be provided to accommmodate these two pieces of hardware.
Furthermore, separate interfaces connecting the printer and MICR to the
host device must also be provided and controlled.

The printing apparatus of the present invention, however, reduces the
required installation space, simplifies operation for the operator, and enables
the design of POS stations providing excellent functionality and aesthetics.

As POS station functionality increases, personal computers have been
used as the POS station controller; some such controllers are also capable of
providing the opefatér with appropriate guidance and help. However, as
operation becomes more complex and the'size of the help program increases,
the processing speed (throughput) of the personal computer may drop.

The printing apparatus of the present invention, however, resolves one
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Reading the MICR code imprinted to a personal check or other cut-sheet

form, and printing data to said cut-sheet form, can be continuously executed
by a single apparatus because the printing apparatus of the present
invention disposes both the magnetic head and the print head to a common
paper path. It is therefore not necessary for the operator to reset the cut-
sheet form to separate devices, and plural procesﬁes can be reliably
completed in a short period of time. Furthermore, by combining two functions
in a single apparatus, the number of devices installed to the POS station can
be reduced, the POS station size ¢an therefore reduced, and a POS station
that is easy to use and aesthetically pleasing can be achieved.

By means of this printing apparatus, plural processes, including MICR
code reading, initial setting of the cut-shest form to the print head, MICR
| code recognition nearly simultaneous to cut-sheet form setting, and cut-sheet
i _ . form printing by the print head, can be continuously executed without
intervention by the operator. It is also possible to print automatically when
the MICR code is determined valid, and to eject the cut-sheet form from the
paper path without printing when the MICR code is not determined valid.
Therefore, even though plural functions are combined, the operator can
respond flexibly as needed according to MICR code recognition. If reading is
: not possible or the read data cannot be confirmed for some reason, the cut-
. sheet form is simply ejected, and the operator can respond by reinserting the
3 cut-sheet form correctly or taking other appropriate measures.

To enable even greater flexibility, a process for ejecting the cut-sheet
form from the paper path during the confirmation process is provided so that
processing can be canceled during the confirmation process. It is also possible
to specify the start of MICR code reading, and to then cancel the start of
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- the system incorporating the printing apparatus.

When a common transport means is used, two transport speeds are also
preferably used, a low speed for advancing the cut-sheet form to the print
head, and a high speed for advancing the cut-sheet form to the magnetic
head. When reading the MICR code, a relatively high transport speed is
preferable to maintain the specified recognition rate. A relatively low
transport speed is preferable during printing, however, to assure the desired
print quality. By thus providing transport speeds suited to the respective

. functions, these different processes can be reliability executed.

To stabilize the transport-speed during MICR code reading, first and
second rollers are preferably disposed to the paper path before and after the
magnetic head. Because the cut-sheet form is held by at least one of the
rollers as it passes the magnetic head, the cut-sheet form can be transported
at a stable speed. : :

To further improve the MICR recogmtmn rate, a media presser capable
of pressing the cut-sheet form toward the detection surface of the magnetic
head is preferably disposed at a position opposite the magnetic head in the
paper path. The cut-sheet forms inserted to the paper path may have been
folded, wrinkled, and otherwise damaged in various ways. If the cut-sheet
form is pressed to the magnetic head by the media presser, the cut-sheet
form can be held tightly to the magnetic head during MICR code reading, and
reading errors can be prevented. It is sufficient to provide to contact
members in thiz media presser arrayed in series in the direction
perpendicular to the direction in which the paper travels, and the magnetic
head and cut-sheet form can be held together with a known amount of
pressure by providing one of these contact members in opposition to the
magnetic head. If the cut-sheet form is also held at the same time by the
other contact member, the cut-sheet form can be held with a constant
tension equivalent to that applied at the magnetic head, and twisting or
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These media pressers become a resistance to cut-sheet form
transportation when not reading the MICR code, and can easily wear due to
contact with the paper or contribute to foreign matter adhering to the
magnetic head. When the presser rollers are driven in synchronization to the

-transport rollers, they can also contribute to magnetic head wear. To prevent
this, a gap adjustment means capable of moving the media presser and/or
the magnetic head is preferably provided. This gap adjustment means should,
further, be capable of operating in at least two positions: a no-gap position
wherein the media presser presses against the detection surface of the
magnetic head during MICR code reading, and a gap position wherein there is
a gap between the media presser and the detection surface of the magnetic
head when the MICR code is not being read, e.g., during printing operations.

The gap adjustment means may be a means operated by a plunger or
other drive mechanism, or may be linked to the operation of the print head.
By linking operation to print head operation, the gap adjustment means can
be achieved .without adding additional drive or control mechanisms. For
example, it is possible to move the print head widthwise to the paper path
outside the availablé printing range at one side of the paper, and to move the
media presser and/or magnetic head in conjunction with this movement.

‘When the media. presser or magnetic head is thus moved, the gap
adjustment means is preferably constituted by means of a non-magnetic
member to minimize any fluctuation in the magnetic field near the detection
surface of the magnetic head. A cover is also preferably provided between the
paper path and the top of the magnetic head or media presser to prevent
paper chaff from entenng the gap opened between the magnetic head and
media presser. '

To further improve the MICR code recognition rate, a path member
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and magnetic noise can thereby be cut significantly.

The paper path should also be made as short as possible as a means of
reducing the size of the printing apparatus according to the present
invention. The paper path can be shortened by reducing the gap between the
magnetic head and the print head. By additionally using a transport means
capable of advancing the cut-sheet form in either direction (forward and
reverse) in the paper path, a single paper path can also be used for both the
printing and MICR code reading processes. As a result, the printing
apparatus of the present invention can be contained more compactly.

When detecting the MICR code before printing, it is furthermore
preferable to detect the MICR code while advancing the cut-sheet form in a
first direction through the paper path, obtain the print start position based
on the distance the cut-sheet form is advanced to complete MICR code
reading, and then control cut-sheet form transportation accordingly. The cut-
sheet form can therefore initially positioned to the print head based on the
MICR code detection timing, and thus indexed to the print head with good
‘precision.

During MICR code reading it is also preferable to advance the cut-sheet
form after the leading edge of the form is detected by a paper detector or
other means disposed at the beginning of the paper path until the leading
edge reaches the magnetic head, and then press the cut-sheet form to the
magnetic head so that there is no gap between the magnetic head and the
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Moreover, by placing the magnetic head faczng one side of the cut-sheet
forms traveling through the paper path, and placing the print head in a
position enabling printing to the other side of the same cut-sheet form, a
printing apparatus ideally suited to processing personal checks having an
MICR code imprinted on one side and the endorsement printed to the other
side. Furthermore, because the direction of the MICR code and the printing
direction of the endorsement are typically roughly perpendicular to each
other, the MICR code reading direction and the endorsement printing
direction are, in this case, preferably perpendicular to each other.

The transport distance of the cut-sheet form can also be shortened by
providing the magnetic head on the cut-sheet form insertion side of the print
‘head because MICR code reading is completed before endorsement printing.

(Preferred Embodiments)

The preferred embodiments of a printing apparatus according to the
present invention are described hereinbelow based on a printing apparatus.
The printing apparatus on which the printing apparatus of the invention is
based is capable of housing two rolls of printer paper for journal and receipt
printing, respectively, and enables a cut-sheet form (slip form) to be inserted
from below the main unit for printing. Printing apparatuses of this type are
commonly used in POS stations, and can be found in retail stores, hotels, and
other business establishments.

[Overall constitution)
An overview of a printing apparatus according to the present invention



may al so be driven rollers synchronized to the other transport rollers
provided in the paper path. This also hel ps prevent distortion of the
cut-sheet formand curving of the formin the direction of travel. These
medi a pressers beconme a resistance to cut -@r&et formtransportati on when
not reading the MCR code, and can easily wear due to contact wth the
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guided between platen 14 and print head 13 to the top 1lc¢ of main housing
11. Note that the printer 10 of the present invention can accommodate two
rolls of paper 15, enabling both journal printing for store records and receipt
printing for customer receipts. :
The printer 10 of the present invention is also equipped to process cut-
sheet forms 18, including personal checks to which an MICR code is
jmprinted. The cut-sheet form 16 is inserted from paper insertion opening 21
provided at the front 11a of main housing 11, guided through the paper path,
which is described below, between print head 13 and platen 14 for MICR code
reading and then printing, and then ejected from top 1lc of the printer after
printing is completed. _
Note that personal check 16 is hereafter used as the cut-sheet form for
explanation only. As described above, the account number of the user, 2
gerial tracking number, routing codes, and other information is imprinted to
one side 16a of personal check 16 using MICR code 17. The character shape
and print quality of the MICR code are standardized, as is the printing -
: position on the check. It is therefore possible to output from the magnetic '
' head a signal corresponding to the MICR code by scanning this known region
| " of the personal check with the magnetic head, and the MICR code printed to
the check can be recognized by analyzing the output waveform. Note that
before the check is scanned by the magnetic head, the magnet is directed to
the area to which the MICR code is printed to remagnetize the ink and enable
recognition. _
The payment amount and the signature of the payer (the person writing
the check) are also recorded to the one side 16a of personal check 16.




surface of the magnetic head. A cover is also preferably provided between
the paper path and the top of the nagneti ead or nedia presser to prevent
paper chaff fromentering the gap opened ween the magnetic head and
medi a presser. To further inprove the MCR code recognition rate, a path
menber 06 curving the paper path in the direction of paper travel my be

provided as part of the paper path, and the magneti ¢ head positioned at
this curve |fl%rﬁﬁ§abz§hﬁc Tﬁé?(ﬁ?@ﬁefi% Pé‘énfdﬁﬁl’i}?dgﬁfﬂ’t Hrte.c8hore Pamthe

Pat h to St r HAGGRE) aam;lof emmt rﬁ@maﬁbﬁ‘(bﬁ&gﬁeﬁe’:ﬁdﬂ? 18) torthecsdconteside )
orm SQ r e neti ¢ noi se t he
M CR code re@&’g‘?ﬁ ?Jh 5;}5% gﬁ‘fﬁw%@ |He§5%?2 ﬁi‘%%’rhﬁ{ a{r'é(;ﬁ)&éllQ ‘r?])zgl

:c n whi ﬁ h t he!:l'nemhaeﬁn ig/ﬁmst pohfirined by scheningtbei MI€Br cede/datasanduvalids
romthe st h magnetic n0|se
can be greatqi%% eagéc) dérge;w&@%eags%'sﬁbéé]&gg&gﬁ ose regw re

paper transport W MEFEIC sh o'erad onbig. Annema éhﬁ‘Eh? {fds in

covering these@&hg%ﬂ@ 8b ¥a&in ﬁlﬁts re%@.%l@éﬁd&%%ﬁfed@ﬁﬂhﬁngers ngw h§ad

shield menber @fmghqmrgﬂnéﬂgrﬁ&afg i %{%gg‘vﬁﬁrﬂ}g l;’rg‘?& ‘f'ﬁll%h Mi&

the corners léfré
because rragnﬁueclmmepﬂmaéthme\ddwn i Bevatas ¢the peait! snhofhbeMEGBcgdps at

bosi £ on berigrEeataraiRed erd BksBeirt s TP ERE Hefilif eﬁ%?b%ﬂth%éﬁbﬁ Lt
after said rﬁgr;ﬁrsnmal check is inserted to the printer 10 shown in Fig. 1 face down with
 said bottom of the personal check to the right side of the paper insertion
opening 21.

Fig. 2 is an overview of printer 10 with printer unit 10a, including print
head 13, removed. The arrangement of the essential components of paper
path 20 through which the cut-sheet forms, i.e., personal checks, are
transported is described below with reference to Fig. 2. This paper path 20
conducts the forms from the bottom paper insertion opening 21 to which the
forms are inserted to print head 13 at top. The bottom surface of paper path
20 therefore has a gentle upward-curving slope 22. Disposed along slope 22 in |
sequence from paper insertion opening 21 are: cut-sheet form loading rollers
23, paper detector 24, form stopper 25, magnet 32 for remagnetizing the
MICR code, and magnetic head 81 for detecting the MICR code. '

Note that magnet 32 and magnetic head 31 for MICR code reading are
disposed to the right side of slope 22. As a result, when a personal check is
inserted to the printer 10 of the present embodiment with the MICR code
correctly aligned to the right side of paper insertion opening 21, the MICR
code passes over the magnet 32 and magnetic head 81 as the check is

advanced through the paper path.

Because personal checks and other cut—sheet forms (slip forms) are
always inserted aligned to the right side of the paper path, the paper detector
24 is positioned where it can detect the top right corner of the form inserted
to paper insertion opening 21 in the direction of the arrow in Fig. 2.

[Paper path]

Fig. 8 is a side cross section showing the paper path of the printer 10 of
the present embodiment. Roll paper 16 passes through roll paper path 40,
held by roll paper transportation rollers 41a, 41b, and advanced thereby in
the direction of arrow A. Roll paper 15 is thus guided through roll paper path



head, the flux density in the area around the magnetic head can be reduced,
and magnetic noi se can thereby be cut S|gn|f|cantly The paper path shoul d
al so be nmade as short as possi bl e as a nea reduci ng the size of the
printing apparatus according to the-pnesenilﬁnventlon The paper path can
be shortened by reducing the gap between the magnetic head and the print
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Stepping motor 45 is also used to drive roll paper transportation rollers
41a, 41b. The stepping motor used as the drive source for paper
transportation is therefore connected to the drive power transfer mechanism
for advancing the roll paper, and to the drive power transfer mechanism for
advancing cut-sheet fomi, through a drive power transfer system switching
mechanism comprising plungers, for example. The drive power from a single
stepping motor can therefore be transferred to either of the power transfer
mechanisms as needed. | '

Personal check 16 is not normally preloaded to the printer; but is
inserted to paper insertion opening 21 for loading when printing is required.
The operation of this loading mechanism Is described in detail below following
the normal sequence executed to load personal check 16.

When the operator inserts personal check 16 to form stopper 25 the
right side of the leading edge of personal check 16 is detected by cut-sheet
form paper detector 24, which accordingly outputs a corresponding "paper
detected" signal. A photo-sensor is used in this embodiment as cut-sheet form
paper detector 24.

The position of the right side leadmg edge of personal check 16, i.e., the
position of the form stopper, is referred to below as cut-sheet form insertion
position 26. From this position, form stopper 25 is retracted outside cut-sheet
form paper path 20, personal check 16 is held by cut-sheet form loading
rollers 23, and is advanced the distance d1 from cut-sheet form insertion
position 26 to cut-sheet form transportation rollers 29. Personal check 16 is
then advanced distance d2 from cut-sheet form transportation rollers 29 to
cut-sheet form print start position 27 by means of cut-sheet form
transportation rollers 29 and loading rollers 23. Printing to personal check 16
is enabled at this point.



medi a presser- during M CR code reading. Wen reading is conpleted, the gap
bet ween the magnetic head and nedi a presser is then opened. Furtherm)re,

when there is a formstopper noving jn anddolt of the paper path at the

entry thereto for tenporarily stoppi-ng the"entry of the cut- sheet formto
t he paper path, the magnet di sposed to the paper path for remagnetizing the
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when personal check 16 is held by cut-sheet form loadmg rollers 23, one cut-
sheet form loading rollers 23 is moved in the direction of arrow D and form
stopper 25 is simultaneously retracted from paper path 20 in the direction of
arrow G. When personal check 16 is loaded from cut-sheet form insertion
position 26 in the direction of arrow B to cut-sheet form print start position
27, and when revérsed in the direction of arrow C, the loading roller closing
mechanism is closed. Thus when the loading roller closing mechanism is
closed, cut-sheet form loading rollers 28 is moved in the direction of arrow D
to hold and transport personal check 16.

When personal check 16 is present at the point to which form stopper
25 enters the paper path, the loading roller closing mechanism is open with
form stopper 25 raised in the direction of arrow F into the cut-sheet form
paper path. When thus raised, form stopper 25 also presses against personal
check 16 in cut-sheet form paper path 20. Form stopper 25, however, serves
to obstruct the paper path when cut-sheet form insertion is inappropriate,
and is therefore pressed in the direction of arrow F by means of a weak _
spring. The force of form stgpper 25 against persofzal check 16 inside paper
path 20 when the loading roller closing mechanism is open is therefore
| sufficiently weak, and does not hinder transportation of personal check 16. -

MICR code reading magnetic head 31 is also disposed to cut-sheet form
paper path 20 such that the magnetic ink code passes over magnetic head
31 when a personal check 16 is fed through cut-sheet form paper path 20.
Magnet 32 is disposed at a position exposed to cut-sheet form paper path 20
to remagnetize the magnetic ink of the MICR code before the MICR code
reaches magnetic head 81. ~

As personal check 16 is transported through paper path 20 by cut-sheet
form loading rollers 23, the check first passes magnet 32, and the magnetic




provi ding the magnetic head on the cut-sheet forminsertion side of the
print head because M CR code reading is conpl eted before endorsenent
printing. (Preferred Enbodi nents) The pref a[]égd enbodi ments of a printing
apparatus according to the present inAwenti re described herei nbel ow
based on a printing apparatus. The printing apparatus on which the printing
apparatus of the invention is based is capable of housing two rolls of

printer papgfk 60thé MICR kodé& fim dttorthen:hlean sutfaepds thesdby, mamkemaal es a

cut-sheet farm i nserte o]

i nting. PEPRAnR) cBapRe B Peser mrastchit hard 31, Bhicn 5s finterd haldHe
stati ons, aaﬂ ataa positionrfacing the auirfadeoo pﬁrslmmélcheckritﬁ,cnnérdelte@snﬁss
establ i shregigor Gyerall constitution] An overview of a printing apparatus
according to the present invention 08 based_ on a printing, apparatus is
shown in Fig: 1Thepsinder af thepegsent smhodiment alsomomprisns g p%essea%o

sinply as awhithipebjdeed m @gﬁeﬁ&r phtl ZPO&Ei:chels1dtehﬂxe9&bfl§ﬁﬁosl€E edagdiii .
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thereby presses personal check 16 against megnetic head 31 during MICR
code reading, but is separated from magnetic head 31 at all other times to
eliminate resistance fo personal check 16 transportation.
Media presser 33 and the drive mechanism therefor are described in
further detail below. '

[Drive mechanism]

Fig. 4 (a) is a side cross section of the mechanism of the printer of the
present embodiment for transporting cut-sheet forms, and F:g 4 (b)is a rear
cross section view of the same.

Transportation of personal check 16 inserted to paper path 20 is driven
by paper feed stepping motor 45, which is disposed at back 11b of printer 10.
Drive gear 44 is driven by stepping motor 45, and drives gear set 46 to
operate cut-sheet form transportation rollers 29 located in paper path 20
near platen 14. Cut-sheet form transportation rollers 29 and loading rollers
23, and cut-sheet form transportation rollers 29 and presser roller 34 (which
forms media presser 33), are respectively connected by transportation belts.
47T and 48. As a result, cut-sheet form loading rollers 23 and presser roller 34
start and stop synchronized to cut-sheet form transportation rollers 29, and
operate at an equal paper transportation speed. As a result, personal check
16 inside paper path 20 is transported at the same speed whether it is
transported by cut-sheet form loading rollers 23 alone, or by cut-sheet form
loading rollers 23, cut-sheet form transportation rollers 29, and presser roller
34. '

As'shown in Fig. 4 (b), stepping motor 45 of the present embodiment is
protected by shield 52 on the sides and bottom. Shield 52 is made from a
ferromagnetic or high magnetic permeability material such as permalloy,
ferrite, or iron as a means of suppressing magnetic leakage from stepping
motor 45. Shield 51, similarly made from a ferromagnetic or high magnaetic



stepping notor, and travels side to side across platen 14 to print to a
specified position on roll paper 15 or cut-sheet form 16. Roll paper 15 or
cut -sheet form 16 is advanced by a paper ff&l mechani sm conprising a group
of feed rollers or stepping notor(s) as described belowin a direction
perpendi cular to the direction of print head movement. Roll paper 15 is set
I n the back 11b of main housing 11, -and is gui ded between platen 14 and
print head menmeahhtyapatmabflsrmomdniusnr@;eléamklcmdetdmquhe RresserB8310
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This latter case is the result of the saturation flux characteristics of the
cross sections of the two materials forming the gap being equal.

It is to be noted that shield 52 is constituted as shown in Fig. 5 (b) to
prevent the effects of magnetic noise leakage.

The printer of the present embodiment is also able to vary the speed of
the stepping motor ciriving the rollers. A single stepping motor can therefore
be used to achieve both the mechanism for advancing checks for MICR code
reading, and the mechanism for advancing checks for printing. A paper
transportation speed of approximately 70 ~ 90 mm/sec is desirable for
printing because faster paper transportation speeds can result in a shifting
print position and poor print quality, and the mechanism required to achieve
a high precision stopping position is expensive. '

A paper transportation speed of approximately 100 mm/sec or greater
is desirable for MICR code reading, though the actual speed is also dependent
upon the MICR code format and the magnetic head detection characteristics.
This transportation speed is the speed used in currently available MICR code
analyzers to obtain the required recognition rate during interpretation of the
signal output by the magnetic head. .

As a result, the printer of the present embodiment can transport the
personal checks at the speed most appropriate to the executing function by
simply varying the speed of the stepping motor. It is to be noted that means
other than varying the speed of the stepping motor can also be used,
including a means of changing the reduction ratio by changing the gear set
used for transportation during MICR code reading, and the gear set used for
transportation during check printing.

Note, further, that stepping motor 45 is also controlled to operate at a

A
o'



the check can be recognized by analyzing the output waveform Note that
before the check is scanned by the magnetic head, the magnet is directed to
the area to which the MCR code is printed to,.remagneti ze the ink and
enabl e recognition. The paynent anmoun¥ vand ﬂh@ signature of the payer (the
person witing the check) are also recorded to the one side 16a of personal
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i .e., personapseddexdoth processes by back-fee ng the check between MICR

reading and printing. By thus advancing the check in two directions, the size

of the apparatus combining these two functions can also be reduced.

Note, further, that magnetic head 31 is disposed to paper path 20
between cut-sheet form loading rollers 23 and cut-sheet form transportation
rollers 29 in the printer of the present embodiment. As a result, when
personal check 16 passing through paper path 20 passes magnetic head 31,
personal check 16 is held by one and/or both of these two roller sets, cut-
sheet form loading rollers 23 and cut-sheet form transportation rollers 29.
Furthermore, because cut-sheet form loading rollers 23 and cut-sheet form
transportation rollers 29 are synchronously driven, personal check 16 can be
held and transported at a consistent, stable speed by said rollers 23 and 29.

, Therefore, even if there is some resistance in the paper path, the speed of the

y cut-sheet form passing magnetic head 31 will be stable, and the MICR code

' can be read with high precision.

If magnetic head 31 is provided between these rollers 23 and 29,
magnetic head 31 will be on the paper insertion opening 21 side of paper path
20 relative to print head 18. As a result, the validity of personal check 16 can
be confirmed by scanning the MICR code, and endorsement printing can be

- executed after the check is determined valid. Processing personal checks is
thus more efficient with the printing apparatus of the present embodiment
because magnetic head 31 and print head 13 are arrayed in the sequence of
normal check processing.

If magnetic head 31 is on the paper insertion opening 21 side of the print
head 13, magnet 32 for magnetizing the MICR code is also on the paper
insertion opening 21 side of magnetic head 31. More specifically, magnetic
head 31 is in the printer of the present embodiment positioned in the paper

path 20 on the magnetic head 31 side of form stopper 25, i.e., in paper path
20 between form stopper 25 and magnetic head 31. This is because the area



transported is described belowwith reference to Fig. 2. This paper path 20
conducts the forns fromthe bottom paper insertion opening 21 to which the
forms are inserted to print head 13 at top. ,The bottom surface of paper
path 20 therefore has a gentle upvvard‘e»urwlg)sl ope 22. Disposed al ong
slope 22 in sequence from paper insertion opening 21 are: cut-sheet form
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present embodiment, the data recorded to the magnetic strip of the credit
card cannot be damaged by magnet 32 because form stopper 25 stops
accidental entry of the credit card to the paper path.

For magnetic head 31 to read the MICR code with high precision, it is
essential to minimize any magnetic noise, one source of which is the variable
intensity and polarity field leaking from the stepping motor. To minimize as
many possible sources of magnetic noise as possible, all motors other than
the stepping motor 45 transporting personal check 16 are stopped by the
printer of the present embodiment during MICR code reading. The sides and
bottom of stepping motor 45 are also covered by shield 52 to reduce magnetic
noise leakage.

Magnetic head 31 is also covered by shield 53, and shield 51 is provided
in front of magnetic head 31. As a result, a low magnetic flux density space is
created by magnetic shields 51 and 53 around magnetic head 31, the effects
of magnetic noise are. minimized even when magnetic noise is conducted along
the motor shaft or passes the shields, and stable, high precision MICR code
reading can be accomplished.

To further increase the MICR code recognition rate, the area to which
the MICR code is imprinted should preferably be held tight to the magnetic
head because the gap between the magnetic head and the MICR code will
vary if the inserted check has been folded or wrinkled. By providing media
presser 33 opposite the magnetic head 31 in the printer according to the
present embodiment, however, the area to which the MICR code is imprinted
is held tight to the magnetic head 31.

This media presser mechanism is described in detail below.

| [Media presser mechanism] |
The area around magnetic head 31 is shown enlarged in Figs. 6 and 7.



to 40 between platen 14 and print head 13, which can thus print to the roll
paper. Roll paper. transportation rollers 4la, 41b are typically driven by a
stepping motor, the drive power of which 'gTsGtransferred to roll paper
transportation rollers 41a, 41b by g€ars sone ot her roll paper
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pressed against magnetic hea%l 31. Presser roller 34 is positioned opposite
detection surface 81a, which is the front face of magnetic head 81, connected
by shaft 36 to belt 47 (Fig. 4), and driven in synchronization with the
transportétion rollers. '

Shaft 36 is mounted to lift lever 57, and a torsion coil spring 35 is
provided pushing shaft 36 away from lift lever 57 in the direction of magnetic
head 31. A plastic sleeve 56 is provided on shaft 36 at the point contacted by
the end of torsion coil spring 35, and shaft 36 is dependably pushed by torsion
coil spring 35. Sleeve 56 also prevents direct contact between torsion coil
spring 35 and shaft 36, thereby reducing wear on both and preventing trouble
resulting from damage to the spring or shaft.

The lift lever 57 that is part of media presser 33 is connected to the
printer frame enabling lift lever 57 to rotate freely around a single point 572
at the top of lift lever 57. The bottom of lift lever 57 is connected to the
printer frame by means of spring 55 connected to shield 51. Thus, when the
back of lift lever 67 is pressed by switching lever 58 from the side opposite
presser roller 34, lift lever 57 rotates against spring 55, and presser roller 34
is moved in the direction of arrow J through window 20a provided in paper
path 20. As result, presser roller 34 projects into the paper path, and the
check in the paper path is pressed against detection surface 81a of the
magnetic head.

At least one of holes 57b (only one being visible) of lift lever 57 in which
shaft 36 is mounted is an oval hole to permit movement of shaft 36, and can -
thus absorb any error in the installation angle of detection surface 31a.
Specifically, the tension of torsion coil spring 35 presses presser roller 34
against the check, and the check against the detection surface 312, and shaft
36 moves inside hole 57b to assure tight contact between these components.




When t he operator I nserts personal check 16 to form stopper 25, the right
side of the |eading edge of personal chec&? Is detected by cut-sheet form
paper detector 24, which accordingly eutp a correspondi ng "paper
detected” signal. A photo-sensor is used in this enbodi ment as cut-sheet
form paper detector 24. The position of the ri ght si de | eadi ng edge of
personal check 16, i.e., the _position of the f rm refenr to
bel ow as cut - st Wﬂe"ﬁ:ﬁé{gﬂpﬁi"ﬁﬁ%ﬁ 'f"i’%ﬁn?@ 6%‘&%%% ’88?%’?5)3 1T”ggm |
sth opEer 625 g,geg Qhélaéafedn@liﬁ snd%lwdt tesbisield bArsuchaghat thet axi3f éationalf )
check 16 is cut et t he
di stance dIf "f”? “g:][ éétls “"%‘?’?f Eﬂgiﬂek %ﬁhggew{egﬂ%ﬁlﬁ@g?ﬁ ? grdm

&

t ransport attmpmtmsomutdmngdnaer 58 arr showinsin Righ &adNets cf“gtt‘éﬁss d2
from cut - Shegtr 52ilihian %hbﬂi‘?i galrbeird%d Sitehaghlest hea/BIPi thisst art
position 2 neans cu -s eet an tatign rollers 29 and

| oadi ng rolém gdxz@enﬂ? mayales Q?rfi’@@‘?&ﬁte? “Rabl ed at this point.

AL least one ofAfinglses8d ket &@dlldfg:ﬂephi-mr 582extendwinithe direttion of
irections o

Conpr 1 51 ng Boghshgdeas ST i resn ERPSAEe R 2R, 57 ) LEE pRldPAtA sicaan om
operati on ob1absed‘rl:l‘m:kwm (a%&lewedlmlf'eg 8)opmlhﬂ byepringdiP stretahedshadwteenor m

| oadi ng rog}é{éﬂ@r a?bg% Ql?ireiﬁﬁ ,ﬁ%ﬁﬁée ?orfai’i#goaﬁ‘j 38& Sofnfé@ ifli coR€adtons

of arrows Jbunc ron w roIIers 23 in
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rol ler of angle 584. Since lift lever 57 has a slope at the contact position with angle

584d, angle 58d can displace lift lever 57 gradually toward magnetic head 31
as rotating. Switching lever 58 also comprises operating arm 58c contacting
projection 13a extending from the bottom of print head 13 above. As a result,
when print head 13 moves in the direction of arrow K, projection 13a contacts
operating arm 58c, rotates switching lever 58, and presses the back of lift
lever 57 by means of angle 58d on the end of switching lever 58. As a result,
lift lever 57 rotates toward paper path 20 against spring 55 as shown in Fig.
7, and presser roller 34 is forced against magnetic head detection surface
31a. When print head 13 moves in the direction of arrow L, switching lever 58
is returned to the open position by spring 59, and lift lever 57 is returned to
the position shown in Fig. 6 by spring 55. As a result, presser roller 34 is
retracted from paper path 20, and a gap is opened between presser roller 34
and magnetic head detection surface 81a. Note that operation of switching
lever 58 is dependent upon the direction of print head 13 movement, and the
movement position of print head 13 at which switching lever 58 operates is
set outside the normal printing area. As a result, print head 13 moves to this
- area and switching lever §8 is operated only during MICR code reading.

A cover 50 is also provided above presser roller 34 in the printer of the
present embodiment to close the gap between presser roller 34 and paper
path 20 and prevent paper chaff or other dust and foreign matter from
entering the paper path and clinging to presser roller 34. More specifically,
because there are times when presser roller 34 is operated and there is a gap
between presser roller 34 and magnetic head 31, cover 50 is provided to
prevent paper chaff or other dust and foreign matter from entering this gap
and soiling or obstructing the detection surface of magnetic head 31. Cover

i 50 thereby helps assure reliable presser roller 34 operation, and dependable
MICR code reading.




cl osing nechanismis open, i.e., when personal check 16 is not held by cut-
sheet formloading rollers 23, one cut-sheet formloading rollers 23 is
noved in the direction of arrow E and form stopper 25 is simultaneously
noved in the direction of arrow F, thereby | @si ng paper path 20.
Conversely, when the loading roller crosi ng chanismis closed, i.e., when
personal check 16 is held by cut sheet formloading rollers 23, one cut-
sheet form | oadi rol | er.s 2 d he d|re form
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When MICR code reading is completed, print head 13 moves in the
direction of arrow L, and thus returns to the printing range W. Switching
lever 58 is thus re-rotated to the original position by spring 59, and angle 58d
rotates up. As a result, lift lever 57 also returns to the original position, and
presser roller 34 is separated from magnetic head 31. By setting the tension
of spring 59 relatively weak, the load acting on print head 18 is also reduced
when switching lever 58 accomplishes the media presser opening/closing
operation. However, if spring 59 is weak, switching lever 58 may not return
' with the force of spring 59 alone because of the repeated wear on the spring
- during switching lever 58 and lift lever 57 operation. To resolve this, switching
lever 58 further comprises a slight projection 586 toward the print head on
the arm 58b end of switching lever 58 as shown in Fig. 8. Thus, when print
head 13 returns to the normal posmon pIOJectlon 13a contacts projection
58e and assists the return of switching lever 58. This prOJectlon 58e is
constituted to not contact projection 182 when print head 18 travels through
the printing range W. As a result, projection 58e does not interfere with
projection 13a of print head 13 when print head 13 travels through the
normal printing range W, and printing can thus proceed smoothly.
As previously described, magnetic noise is preferably reduced during
MICR code reading. The magnetic conditions around print head 13 should
* preferably also not change to enable stable MICR code reading. The means
used to operate presser roller 34 in the present embodiment, i.e., lift lever 57
and switching lever 58, is therefore preferably made from a non-magnetic
stainless steel member, and the axle of presser roller 84 is preferably brass
to reduce wear. It is to be noted, however, that the present invention shall not
be limited to these materials, and any non-magnetic material, including



paper path 20 such that the magnetic i nk code passes over nagnetic head 31
when a personal check 16 is fed through.cut-sheet form paper path 20.
Magnet 32 is disposed at a position exposed to cut-sheet form paper path 20
to remagnetize the magnetic ink of the, M CR {djle before the M CR code
reaches magnetic head 31. As personal check 16 is transported through paper
path 20 by cut-sheet formloading rollers 23, the check first passes nagnet
32, and the %m,mabzb?nkecbf the MCR code inprinted to the check
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MICR code reading can be accomplished. Problems resulting in damage to or

soiling of the check or the cut-sheet form can also be prevented. Particularly
when presser roller operation is synchronized to transportation roller
operation as in the present embodiment, idle rotation of the presser roller
while in contact with the detection surface of the magnetic head can be
prevented by adjusting the gap between the presser roller and magnetic head.

Moreover, movement of presser roller 34 is linked to movement of print
head 13 in the present embodiment. It is therefore not necessary to provide a
separate power source to operate presser roller 34, and the installation space
and power consumption of this extra power source can be eliminated. If the
force generated by spring 59 is weak enough to allow latching the pressing
state by the friction force generated by the contact between angle 58d and
lift lever 57, the power for holding the state can be reduced compared to, for
example, a2 plunger.

The present embodiment is therefore suited to the compact, compound
printing apparatuses used, for example, in POS stations. This configuration
also makes it possible to eliminate additional control circuitry for the presser
roller 84 because the required control can be achieved by slightly modifying
the control of print head 18. It will be obvious that a plunger or other power
source separate from that required for the print head can also be used to
achieve the above function. It is also possible to move the magnetic head 31
side of the mechanism rather than the media presser, or to move both the
media presser and the magnetic head. In addition, cut-sheet forms can be
consistently advanced by synchronizing presser roller 34 with the other
transportation rollers, and distortion and jams in the paper feed direction
when the form is pressed to the magnetic head 31 can be prevented.

An alternative embodiment of the media presser 33 of the present
invention is shown in Fig. 9. In this embodiment media presser 33 comprises
support member 39 installed at one end of paper path 20 and extending to a



further.detail below [Drive mechanisni Fig. 4 (a) is a side cross section
of the mechanismof the printer of the present enbodi nent for transporting
cut-sheet fornms, and Fig. 4 (b) is a rear cross section view of the sane.

Transportation of personal check 16 | nsertg@to paper path 20 is driven by
paper feed stepping notor 45, which'is disposed at back 11b of printer 10.
Drive gear 44 is driven by stepping notor 45, and drives gear set 46 to
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control the gap between the pads 38a and 38b and the magnetic head 31 by
moving one or both of these as described above with respect to Figs. 6 and 7.

High magnetic permeability shields 51 and 53 are also provided at a
position opposite the detection surface of magnetic head 31 and behind
magnetic head 31, respectively, in this embodiment. Because the magnetic
flux density around magnetic head 31 can be reduced by these shields, the
effects of external magnetic noise on magnetic head 81 can also be
suppressed. In this embodiment, shield 51 placed in front of magnetic head 31
is shaped to cover the magnetic head detection surface 31la, and thereby
further reduce magnetic noise. Note that the shield provided behind magnetic
head 31 may be a flat shield 54. _
Another alternative embodiment of the media presser 33 of the present

invention is shown in Figs. 10 and 11. The media presser 33 shown in Fig. 10
is substantially identical to the media presser shown in Fig. 9, and is installed
to paper path 20 at approximately the center of support member 39. The
media presser 33 shown in Fig. 11 comprises a torsion coil spring 35 at
approximately the center of support member 39 for adjusting the pressure of
pads 38a and 38b. The pressure balance of pads 38a and 38b can be adjusted
by changing the position of torsion coil spring 35, i.e., by adjusting the gap
between torsion coil spring 35 and the right and left pads 38a and 38b. Itis
thereby possible to adjust the resistance of media presser 38 to achieve a
balance resulting in the least skewing or distortion of the check as it passes.

[Remagnetization means]

The paper path 20 of the present embodiment is also formed from a
plastic or other material permeable in magnetic field, and magnet 32 is
imbedded from the back side of paper path 20, i.e., in the member forming the



13 perneability material, is provided on the sane side as nedia presser 33
opposite magneti c head 31. By providing thIS shield 51, noise flux from
external sources can be focused on the SE% and the flux density in
front of magnetic head 31 resultinyg fro ernal fields is reduced.
Magneti c noi se | eaking from stepping notor 45 and other sources is thus
suppressed by shield 51. The box-like shield 52 covering stepping notor 45
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For particulate to magnet 32 is thus also reduced, and less foreign matter willbe -
held by magnet 32. More specifically, even if such foreign matter adheres to
magnet 32 during MICR code reading, the magnetic field is canceled when
MICR code reading is completed, and the foreign matter will therefore be
cleared from the paper path. It is therefore possible by using an
electromagnet for magnet 32 to prevent the adhesion of foreign matter to the
surface of magnet 32. : = o

It is to be noted that magnet 82 can be replaced by a self-bias type

magnetic head comprising a magnetism-generating coil in the core of the .
magnetic head. In this case, current is supplied to the magnetism-generating
coil to produce a DC bias field only during MICR code reading, and the change
in this field caused by the MICR code characters is detected by the gap
provided in the magnetic head. Because the strength of the bias field
generated in this case may be weaker than the field strength required with an
electromagnet as described above, the effect of preventing adhesion of foreign -
particulate is reinforced, and-both power consumption and heat output can
be reduced. '

[Control mechanism]

Fig. 12 is a block diagram of the functions of a printer according to the
present embodiment. With this apparatus, the commands input through a
communications circuit from host device 1 to command receiver 62 are
interpreted by command interpreter 63 and then executed by command
execution means 64.

Printer mechanism controller 65 controls printer mechanism 90 (sece
Fig. 13) comprising printing means 66, paper transportation means 67 for
transporting roll paper and cut-sheet forms, cut-sheet form loading
mechanism 68 for loading cut-sheet forms to the print start position, and



printing because faster paper transportation speeds can result in a
shifting print position and poor print -quality, and the nechani smrequired
to achieve a high precision stopping positi i s expensive. A paper
transportation speed of approximtely 100 ec or greater is desirable
for MCR code reading, though the actual speed is al so dependent upon the
M CR -code format and_the, magnetic head detection characteristics. This

t ransport at i negpelagink charactorranding MIGR) aneann 69 forxeading th R gode
anal yzers to ja{{irthted bethedhesle or Gt tiutishidet féren) Wased onmtles pigtiattions of
t he signal outﬁgh by the rr%g etic  head. Asﬁg result, the printer of the
present enmbodP fm\ééﬁo %8??‘:‘1%5‘(???8 t checks at the speed nost
appropriate to tRindewxthe controliof the colnmandrekecutiory means,she gasd red: bye
st eppi ng not ' r o Sﬁ?ﬁd
of the st epp?ﬁ%cgo?fgr%n%?hé)gﬁ g%‘*’@@’%‘?@?@%@?ﬁ%%ﬁg daattgre%g%%%e?hc%%g%gﬁ) 4] e

reducti on ratthenispnyerteditaghenecter databy read datasinternneterofl. Fhesrecogniti

M CR code regdkil is%ﬁ&%rﬂ?%oﬁéﬂ td'266bgnPkioh rﬁsﬁn@t&?&g@ﬂleﬂ%i'z% AP EK

printing. Notg,enfur heh,gpéaa . Sh | ngag%lgr .45 is als .ontrol led to

operate at at fﬁ“%ltg e e@Bé% TSHPR MEABNE>- More

speci fically, th&igrldtiea cohtrdl bloek disgrant showing tie bverall configyeatiomaf

means of cut - BRaERFS HERY il Y bR 8830 Ackiug RE pRPRARd fimboflimdait

By thus enabltheg presentidinvendidn.1Ndate bhat printer mechanism 90 comprises
components from various other subsystems, including print head 13 and
stepping motor 92, which is the drive power source for the print head,
contained in printing means 66; stepping motor 45, which is the drive power
source for the paper transportation means, and paper transportation drive
power transfer system switching mechanism 94 contained in paper
transportation means 67; loading roller closing mechanism 97 and cut-sheet
form paper detector 24 contained in cut-sheet form loading mechanism 68;
and magnetic head 31 contained in MICR means 69.

CPU 78 functions as command execution means 64 and read data
interpreter 71 according to the control program stored to ROM 76. RAM 77 is
used for temporary storage by CPU 78, read data storage means 70, and
recognition result storage means 72. More specifically, read data storage
means 70 converts the character waveforms output by magnetic head 31 to

- digital data and stores the converted digital data to RAM 77, and recognition
result storage means 72 stores the MICR code recognition results to RAM
7. _ .

- Interface 75 functions as both command receiver 62 for receiving data
output from host device 1, and as data transmission means 73 for
transferring to host device 1 the MICR code recognition results.

Print head control circuit 81, print head motor control circuit 82, paper
transportation moter controel circuit 83, plunger control circuit 84, plunger
control circuit 85, cut-cheet form insertion detector control circuit 86, and
magnetic head control circuit 87 constitute printer mechanism controller 65.

In the printer of the present embodiment, the operation of presser roller
34 is controlled to press the cut-sheet form (personal check) against
magnetic head 81 only when required for MICR code reading. As shown in
Figs. 12 and 13, however, a control mechanism and control circuit for moving
presser roller 34 are not specifically provided. This is because presser roller




transported through the paper path in either direction,

can be executed when the check is advanced in on direction, and printing

can’'be executed when the check is advanced in the.other direction.

paper path can thus be used for two process®3 and the total paper path
| engt h can be reduced. Even when printing and M CR code reading are
acconpl i shed while noving the check in the same direction, the same paper
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code reading to endorsement printing. :
Figs. 16 and 17 are detailed flow charts of the MICR code reading

operation shown as step 108 in Fig. 14. Figs. 19, 20, and 21 are detailed flow -

charts of the back-feed operation, shown as step 118 in Fig. 15, used for re-
reading the MICR code. : : '

The first step of the procédure determines whether the command sent
from the host device is the 'read MICR code' command (step 101); if it is not,
the received command is executed (step 102).

If the received command is the read MICR code command, the MICR
code read function is selected, i.e., the paper transportation drive power
transfer system switching mechanism is switched to drive cut-sheet form
transportation rollers 29 and cut-sheet form loading rollers 23. The one.cut-
sheet form loading rollers 28 is thus moved in the direction of arrow E and

- form stopper 25 is moved in the direction of arrow F to the open position of

the loading roller closing mechanism, and a check insertion standby state is
started with the MICR code read function described below selected (step
103). _ : , :

The MICR code read function in this example is the function for reading
the MICR code printed to the personal check. When the MICR code read
function is selected, i.e., when in the MICR code reading mode, the printer
apparatus of the present invention is used for check processing and not for
normal cut-sheet forms printing. It is necessary to select the operating -
function as described above because the paper path and paper feed
mechanism is used for both cut-sheet forms printing and MICR code reading.
When the MICR code read function is selected, the inserted cut-sheet form 16
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executed after the check is determned valid. Processing personal checks is
thus nore efficient wwth the printing apparatus of the present enbodi nent
because magnetic head 31 and print head 13 a¢§4arrayed in the sequence of
normal check processing. If magnetic head 31 is on the paper insertion
opening 21 side of the print head 13, nagnet 32 for magnetizing the MCR

code is also on the paper insertion opening 21 side of magnetic head 31.
Mor e “speci i dalasyumeddtoche 8 dhegkl to whichjan MIER codn isr pintech Appgeenit, the
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from f or m st oppeiNéte Hmtddds caheel opertalbmn is accomplished based on a command
input from the host device instructing cancellation of the check insertion
standby mode, or by the operator operating a switch means.

When the operator inserts a personal check for MICR code reading and
endorsement, the check 16 is inserted face down (MICR code face down) with
the MICR code to the right side, i.e., in the normal endorsement position
described previously above, of the cut-sheet form paper path to the cut-sheet
form insertion position 26. When the check is detected by paper detector 24
(step 105), cut-sheet form loading rollers 23 is moved in the direction of arrow
D to hold personal check 16, and form stopper 25 is retracted from the paper
path in the direction of arrow G to the closed position of the loading roller
closing mechanism, and the personal check is advanced until the leading edge
of the check reaches magnetic head 31 (step 106). From this position, print
head 13 is moved in the direction of arrow K to a predetermined position
outside the printing area, and personal check 16 is pressed to magnetic head
31 by media presser 33 (step 107). This completes preparations for MICR .
code reading to begin, which is executed at step 108.

The process executed after MICR code reading is described further.
First, print head 13 is moved in the direction of arrow L (Fig. 6), the media
presser roller is separated from magnetic head 31, and the pressure on
personal check 16 is released (step 109). This reduces wear between personal
check 16 and magnetic head 31 when personal check 16 is thereafter
traneported, and thereby prevents unnecessary wear of the magnetic head
detection surface 31a. By releasing the pressure applied by the media
presser roller, any foreign matter held by the media presser roller can also be
removed, which may be required to enable MICR code reading when re-

réading is necessary as described below.

When the MICR code read function end flag is set (step 110) during the
MICR code reading process (step 108), the process results are output to the



present .enbodi nent, the data recorded to the magnetic strip of the credit
card cannot be danmaged by magnet 32 because form stopper 25 stops ,
accidental entry of the credit card to_the ga[ier pat h. For magnetic head 31
to read the MCR code with high precision, It is essential to mnimze any
magnheti c noi se, one source of which is the variable intensity and polarity
field |eaki ng@f romthe stepping notor. To minimze as many possi bl e sources
of magnetic hoptedemicgobyi Piada tadnsyoissien omeapst A3n (step IZWpithe RARAT 45
t Lgmz port 't ngﬂ%@%@d&&haﬁ%%@éﬁ:ﬁh@%? e9stam bbetcmxug: fxﬁéchﬁ?ﬁézﬁﬁs pesstetat :
enbodi nmen rjin code reading. Si des ) [ or
45 are al so EBV& WPQHSEWE@?@’?J&@SES %zﬁngigc(gﬁecﬂ gg&ﬁ&ﬁéﬁg I%g%ggt iC
head 31 is akede ceadrfahchipnstershithabés (step 16)eThestesultpoubputkdoithefhostt of
magneti c head 31. .As r |.o | | : at ed
by magnetic aﬁY’é:chl %%pa@%lgggﬁwg%ﬁ% #ggtéatﬁg %*l?%h%??ggflisx%oﬁfa%
magneti ¢ noi sermadishcompleted, @nshthe charsepertdatanshiored ito Tesngnitien resulty
the motor Shgé&agéxﬂ %&h@\ﬂ@ﬂ@d&ﬁf&%&m Bindltharaéles ireBogdifionc 0de
e a cl%ﬁng |hsted TO
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rate, the ar EhCHBP he MCR code is inprinted should preferably be
hel d tight to thWhaptied MIOR seddrexi Rmction arpfligiseearddistemdng) duringad

Mkl e By the AR, od i fading Bt s oicr 1087 the Batd SECedCte Rt data,
the printer storagdimeans70 e imterpreted emdarecopmized thyvreadrdatalintemzatern?hhi ch
the MCR codg, i3S o iPditBl S .gﬁa ter (44" ?}?s.t#ifab Bh€a 8251 s3 lstoféd o
medi a pressel nechanismis déscribed I'n_detai e]_QW. .. .
recognition result storage means 72 (step 111). When recognition processing
is completed, the recognition results are sent by data transmission means 73
to the host device (step 111), and the command receive standby state is
entered. The recognition results output to the host device in step 111 include
a status report indicating whether reading was normally completed, and the
character data stored to recognition result storage means 72.

The command receive standby state (step 112) waits for a recognition
results re-send command from the host device. This state is canceled when a
command other than the re-send recognition results command is received
(steps 122, 117, and 114).

When the MICR code read function is selected, i.e., during the MICR
code reading mode, there are only five executable commands, specifically, the
check insertion standby cancel command, re-send recognition results
command, load check command (described below), check eject command, and
the read MICR code command. However, when the number of read
operations per check insertion is limited due, for example, to imitations of the
printer mechanism, and the limited number of read operations is already
executed (step 117), the read MICR code command is not executed and check
gjection is executed (step 122) as occurs when a command other than the
read command, load command, or re-send command is received. Note that
when the number of read operations is limited, status information indicating
whether the read MICR code command is executable is added to the
recognition results sent after MICR code reading is completed.

The check insertion standby cancel command, load check command, and
check eject command cannot be executed when the MICR code read function
Is not selected, and the corresponding processes are not executed even if
these commands are received when the MICR code read function is not




[ Medi a presser nechani smi The area around nmagnetic head 31 is shown
enlarged in Figs. 6 and 7. 16 Fig. 6 shows the state wherein nedia
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presser 33 is separated from detection surfaﬁﬁ:%la of magnetic head 31. and
there is a gap between nedi a presser 33and

ection surface 3la. Fig. 7
hows the state in which nedia presser 33 is closed to detection surface
la, and there_ is therefore no gap therebetween. Note, also, that Fig. 6
) and Fig. 7°9€§%%re cross sections showing the area around magnetic head
| as viewed from Whenethdee-gendirecognitionp respits qatinand isaredeivied. (séeg B13%nd
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When loading personal check 16 to the print start position is completed
the one cut-sheet form loading rollers 23 is moved in the direction of arrow E
and form stopper 25 is moved in the direction of arrow F to the open position
of the loading roller closing mechanism. The MICR code read function is then
terminated, and the printer apparatus is set up for endorsement printing by
the same process used for printing to cut-sheet forms (steps 115, 1186). _

The personal check eject process (step 122) is executed when a
command. other than the load check .command or read MICR code command
is received, or when the read MICR code command is received after the read

- operation has been executed a predetermined number of times. This eject
process is described below. ‘

First, stepping motor 45 is started and personal check 16 is advanced in
the direction of arrow B. When the trailing edge of personal check 16 passes
cut-sheet form paper detector 24 and the check is not detected by paper
detector 24, personal check 16 is advanced a distance slightly greater than
the distance d1 from cut-sheet form insertion position 26 to cut-sheet form
transportation rollers 29. This frees personal check 16 from the grip of the
cut-sheet form transportation rollers, and permits the operator to easily
remove personal check 16 from the paper path, The paper trans;iortation
drive power transfer system switching mechanism is then reset to drive roll
paper transportation rollers 41a, 41b (step 121), and the MICR code read
function is terminated (step 116).

It is to be noted that the unexecuted commands are not simply flushed
at this time, but are executed after the MICR code read function is
terminated. For example, if the single check read limit has been exceeded but:

‘the read MICR code command has been received, the loaded persbnal check
is e¢jected without the read MICR code command being executed again (steps
112, 117, 122), the MICR code read function is terminated once (steps 121,




the end.of torsion coil spring 35, and shaft 36 is dependably pushed by
torsion coil spring 35. Sleeve 56 al so prevents direct contact between
torsion coil spring 35 and shaft 36, thereby uci ng wear on both and
preventing trouble resulting fromdamge to the spring or shaft. The lift

| ever 57 that is part of nedia presser 33 is connected to the printer frane
enabling lift lever 57 to rotate freely around a single point 57a at the
top of lift |ak8), a&dthﬁmawieﬁwﬂelmﬁmhn&mﬂﬁﬁn‘esemnhebt ed to the
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mechanism is changed to drive roll paper transportation rollers 41a, 41b, roll
paper printing is enabled (step 121), and the MICR code read function is
terminated (step 116). If the back-feed is determined to have succeeded (step
119), however, control loops back to the start of setup for MICR code reading
(step 106).

(MICR code reading process) :

The MICR code reading process {step 108) is described next with

reference to Figs. 16 and 17. The process starts by starting stepping motor

- 45 to drive cut-sheet form loading rollers 23 and begin transportation of
personal check 16 in the direction of arrow B (step 131). Note that in the
present embodiment an electromagnet is used for the MICR code
remagnetizing magnet 32, and it is therefore necessary to begin current
supply to said electromagnet before transporting the check.

Thereafter and until reading is terminated in step 140, the MICR code
printed on the check and remagnetized by magnet 32 built in to the cut-sheet
form paper path passes over magnetic head 81, magnetic head 81 thus
detects the change in the magnetic flux resulting from the MICR code,
converts the detected flux change to an electrical signal, and outputs said
signal (step 132). This output signal is converted to a digital signal by
magnetic head control circuit 87, and is stored to read data storage means
70 in RAM 77. ' : _

When a change in the magnetic flux is detected from the output signal of
magnetic head 31 (step 133), it is assumed that MICR codes were detected,
and character waveform detection is determined completed (step 134).

MICR c¢ode reading continues until one of the following three conditions
are satisfied: (1) the personal check 16 transportation distance reaches the
maximum readable length, which is determined by the capacity of RAM 77



sides thereof, and is nounted to shield 51 such that the axis of rotation
of swwtching lever 58 is approximately the center of the lever. A plan view
and the operation of switching |ever 58 are wn in Fig. 8 Note that
switching lever 58 is installed to shield 51 ovi ded opposite nagnetic
head 31 in this enbodi nent, but may also be installed to the printer frane.
An angle 58d at_ the end of one arm 58a extends in the direction of magnetic
head 31 to paasstheapakfegd reselution: of printerimechapisiar 99 (gtad 353; (2)
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command from host device 1.

When the above terminate MICR code reading conditions are satisfied,
personal check 16 transportation is stopped and reading is ended (step 140).

If character waveform detection is not completed (step 141), or the
check eject command has already been received by the time reading is
completed (step 142), in the preceding reading process, the one cut-sheet
form loading rollers 23 is moved in the direction of arrow E and form stopper
25 is moved in the direction of arrow F to the open position of the loading
roller closing mechanism, stepping motor 45 is started, and personal check
16 is fed in the direction of arrow B. When personal check 16 passes and is no
longer detected by paper detector 24, personal check 16 is advanced a
distance slightly greater than the distance d1 from cut-sheet form insertion
position 26 to cut-sheet form transportation rollers 29. This frees personal
check 16 from the grip of the cut-sheet form transportation ‘rollers, and
permits the operator to easily remove personal check 16 from the paper path
(steps 146, 149). .

However, if character waveform detection is determined completed in
step 134 (step 141), the check is ejected (stop 146), and the data stored to
read data storage means 70 is interpreted and recognized by read data
interpreter 71, and converted to character data (step 147). The recognized
characters are stored to recognition result storage means 72 as character
data. It is to be noted that various methods of the prior art can be used in the
data interpretation and recognition process executed by read data interpreter
71, and further description thereof is omitted below.



novenent position of print head 13 at which switching | ever 58 operates is
set outside the normal printing area. As %3 sult, print head 13 noves to
this area and switching | ever 58 is “Operat only during M CR code reading.
A cover 50 is al so provided above presser roller 34 in the printer of the
present enbodi nent to cl ose the gap between presser roIIer 34 and paper
path 20 and prevent paper chaff or other dust and faoreig tter. from
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This is because if the printer apparatus stops with the leading edge of
personal check 16 projecting noticeably from printer mechanism 90 or the
case housing printer mechanism 90, the operator may try to remove a check
to which printing has not been completed. The position of check standby
position 30 is therefore not limited to the position shown in the present
embodiment, and may be variously set with consideration given to such
factors as the structure of the printer mechanism.
When adjustment of the paper transportation distance is completed, one-

- cut-sheet form loading rollers 23 is moved in the direction of arrow E and form
stopper 25 is moved in the direction of arrow F to the open position of the
loading roller closing mechanism. Because re-reading and other functions
may be executed in the process shown in Fig. 15 in this case, the MICR code
read function end flag is cleared (step 145) so that the MICR code read
function is not terminated even if control flows back to the main procedure
shown in Fig. 14.

' The total paper feed distance from cut-sheet form insertion posltmn 26 -
to the current position is stored as the "number of read steps," and the total
paper feed distance from no-paper detection by paper detector 24 to the -
current position is also stored as the "number of no-paper detection steps"

(step 145).

(Check ejection process)

The check ejection process executed in the MICR code reading process
described above is described below. Fig. 18 is a flow chart of the preferred
embodiment of the control method for controlling the preferred embodiment of
a printer mechaniam according to the present invention as shown in Fig. 8 to
eject a cut-sheet form. _

When the "eject cut-sheet form" command is received from host device



58c of éwitching | ever 58 as print head 13 noves. As print head 13
continues to nove to the edge of the paper path, the novenent of print head
13 tauses switching lever 58 to rotate as shown in Fig. 8 (c), and arm 58a,
on the end of which is angle 58d, desc.ends3@s aresult, lift |ever 57
pushes angle 58d as shown in Fig. 7, and presser roller 34 is pressed to
magnetic head 31. Wien M CR code _reading is conpleted, print head 13 noves
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received in step 151, that command is executed (step 152).

s

(Paper feed to the re-read position)

The back-feed process (step 118) executed while processing the read
MICR code command as shown in Fig. 14 is described below with reference to
the flow charts in Figs. 19, 20, and 21. The back-feed operation executed to
repeat the MICR code reading process starts by moving cut-sheet form
loading rollers 23 in the direction of arrow D, and retracting form stopper 25
from the paper path in the direction of arrow G to the closed position of the
loading roller closing mechanism (step 161). '

If personal check 16 has already passed cut-sheet form paper detector
24 when reading is completed (step 162), the "number of no-paper detection
steps"” stored in step 145 during reading ie increased by several ten steps to
define a maximum paper feed limit, and stepping motor 45 is started to back-
feed personal check 16 in the direction of arrow C (step 163). Several ten
steps are added to the stored value to prevent an insufficient back-feed
distance as a result of backlash in the gears of the printer mechanism shown
in Fig. 3, or an offset detection position resulting from hysteresis error during
check detection by cut-sheet form paper detector 24. Back-feeding personal
check 16 in the direction of arrow C continues until paper detector 24 detects
the trailing edge of personal check 16 (i.e., the leading edge when the check is
inserted), or until the feed distance reaches the previously defined maximum
limit (step 165). | _

If the remaining feed distance is 0 (step 167) when processing is
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magneti c heaggq@pe86). This frees personal check 16 from the grip of the cut-sheet

form transportation rollers, and permits the operator to easily remove
personal check 16 from the paper path. After the check is ejected, a flag is
set indicating that back-feed failed (step 188), and the procedure returns to
the main procedure shown in Fig. 15.

On the other hand, if the remaining feed distance is greater than 0 (step
167) when processing is completed and stepping motor 45 stops (step 166),
the "number of no-paper detection steps” is subtracted from the "number of
read steps", and the difference is stored as the new "number of read steps”
(step 168). In this case the trailing edge of personal check 16 has reached the
detection position of cut-sheet form paper detector 24, and control passes to
the routine executed when personal check 16 is detected by cut-sheet form
paper detéctor 24 at the beginning of the back-feed operation.

When the remaining number of read steps converted to physical paper
length is 8 mm or greater (step 169), stepping motor 45 is started and
personal check 16 is back-fed in the direction of arrow C a distance equal to
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the number of read steps minus the number of steps equal to 6 mm (step -

170). The number of read steps is then updated to the number of steps equal
to 6 mm (step 171). If the remaining number of read steps converted to
physical paper length is less than 6 mm (step 169), steps 170 and 171 are
skipped. -

The above process enables back-feeding to be executed quickly and
accurately. Specifically, because the leading edge of personal check 16 must
be accurately detected, the presence of personal check 16 is confirmed by the
cut-sheet form paper detector 24 every step or every plural steps. The feed
rate of personal check 16 can therefore not be set too high in this process.
This process is therefore executed only when the leading edge of personal
check 16 is near cut-sheet form paper detector 24, and personal check 16 is



prevented by adjusting the gap between the presser roller and magnetic
head. Mreover, novenent of presser roller 34 is |inked to novenent of
print head 13 in the present enbodi ngnt . IE;@s t herefore not necessary to
provi de a separate power source to operate presser roller 34, and the
installation space and power consunption of this extra power source can be
elimnated. If the force generated by spring 59 is weak enqugh to all ow
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extending beyond form stopper, because the remaining number of read steps

corresponds to the length inside from form stopper 25. While the probability
of detection rises to a certain limit as this predetermined distance increases,
processing time also increases and the possibility of the personal check
separating from the cut-sheet form loading rollers increases. In the present
eﬁlbodiment, the distance from cut-sheet form loading rollers 23 to paper
detector 24 is approximately 12 mm, and personal check 16 will not separate
from cut-sheet form loading rollers 23 if the above predetermined distance
exceeds this distance (12 mm).

The maximum feed distance of personal check 16 in this process is set
next. The feed distance until the leading edge of personal check 16 reaches
the detection position of paper detector 24, and a margin of several ten steps
allowing for slippage of personal check 16 in the paper path, are added to the.
above predetermined distarice to obtain this maximum feed distance in the
present embodiment. Note that this margin corresponds to a feed distance of
approximately 10 mm in this embediment.

After setting these values, stepping motor 45 is started and
transportation of personal check 16 in the direction of arrow C begins (step
172). If stepping motor 45 operates for a period corresponding to the defined
predetermined distance with paper detector 24 not detecting personal check
16 (step 178), or if the personal check feed distance reaches the defined
maximum distance (step 174), stepping motor 45 stops (step 175).

If the remaining feed distance is O steps at this time (step 176), it is
determined that the paper is not detectable because of some error or
problem. Personal check 16 is therefore advanced in the direction of arrow R
for a number of steps equivalent to the distance from form stopper 25 to cut- -




20 position opposite magnetic head 31, and pads 38a and 88b at a position
opposite magnetic head 31 and at a position where the end of the check can
be held. The pressure applied by these padgiﬁﬁﬁ and 38b can be bal anced by
adj usting correspondi ng springs 35a and 35 i gh precision MCR code
reading is also possible with the nedia presser 33 of the present
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failure is then set (step 188), and control returns to the main procedure
shown in Fig. 15. '

The following problems may occur if personal check 16 is not advanced a
number of steps equivalent to the distance from form stopper 25 to cut-sheet
form print start position 27 in the direction of arrow B. Specifically, it is.
possible that personal check 16 is not held by cut-sheet form transportation
rollers 29 because of some error or problem, in which case personal check 16
is held only by cut-sheet form loading rollers 23. When the loading roller
closing mechanism is open, personal check 16 is held by no rollers, and
ejection is therefore impossible. '

If the remaining feed distance is not O steps (step 176), a margin of
several ten steps is added to the number of continuous no-paper detection
steps by looping through steps 172 to 175, and stepping motor 45 is operated
to feed personal check 16 in the direction of arrow B using this sum as the
maximum feed distance (step 178). The stepping motor stops (step 181)
when paper detector 24 detects the check (step 179), or the check is
advanced the maximum feed distance (step 180).

If the remaining number of steps is 0 when stepping motor 45 stops
(step 182), it is determined that paper detection is not possible due to an
error. One cut-sheet form loading rollers 23 is therefore moved in the direction
of arrow E and form stopper 25 is moved in the direction of axrow F to the
open position of the loading roller closing mechanism (step 187), a back-feed
failure is reported (step 188), and control returns to the main procedure
shown in Fig. 15.

Note that personal check 16 can be removed by opening the loading
roller closing mechanism because it is held only by cut-sheet form loading
rollers 23 at this time. The eject operation is therefore not executed.




head 31 -may be a flét shield 54. Another alternative enbodi nent of the
medi a presser 33 of the present invention is shown in Figs. 10 and 11. The
nmedi a presser 33 shown in Fig. 10 is substantially identical to the nedia
presser shown in Fig. 9, and is instal]ed toaa%per path 20 at approxi mately
the center of support menber 39. The nedia predser 33 shown in Fig. 11
conprises a torsjon coil spring 35 at approxi mat e% the center og‘géu%ort
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32, magnet 3Qasmhas§—fee failure detection is not executed, and the corresponding
evaluation steps are therefore not required. :

In addition, re-reading is also possible if the leading edge of personal
check 16 is fed in the direction of arrow C from magnetic head 31 to the area
near the cut-sheet form insertion area, and personal check 16 need not be fed
all the way to cut-sheet form insertion position 26.

It is also possible to execute re-reading while feeding personal check 16
in the direction of arrow C, and to advance personal check 16 in the direction
of arrow B to cut-sheet form print start position 27 when reading in this
reverse direction is completed.

(Re-sending the recognition results)

Fig. 22 is a flow chart of the process executed for the command
instructing the recognition results to be regent during normal operation, i.e.,
when the MICR code read function is not selected, of the printer according to
the present embodiment.

When the re-send command is received (step 191), the printer sends the
data stored to recognition result storage means 72, i.e., the recognition
results of the most recent MICR code reading operation, to the host device
{step 192). As described above, status data indicating whether the read
operation has been executed for the maximum per check limit is also sent
with the recognition results. This status data is only meaningful within the
contoxt of a single MICR code reading operation, however, and is therefore set
to indicate whether the maximum number of read operations has been
executed, i.e., whether re-reading is prohibited or not.

When any other command is received, that command is executed (step
193).

(Check processing by the present embodiment) |



easily positioned in the paper path, the surface of the cut-sheet form does
not directly contact nagnet 32, problens such as the cut-sheet form being
damaged or catching on the magnet can be prevent ed, and magnet 32 will not
gradual ly wear fromcontact with the paper. @,;pl ectromagnet is al so used
for magnet 32 in the present enbodinent, and is magnetized only during MCR
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the functi onesn orsame en'tmtﬁa Fr(-iﬁ er rg s e rNiICR code printed to the check by
executing the procedure shown in Figs. 14 and 15, and sends the recognition
results to the POS terminal (step 202).

The POS terminal then determines by interpreting the received status
information whether MICR code reading was normally completed (step 203).
If reading was completed normally, the received recognition results are
confirmed (step 204), and if the required character recognition is confirmed,
the check is determined to be valid or invalid (step 205).

Check validity can be accomplished, for example, by comparing the
recognized account numbers with a database of invalid account numbers. If
the check is valid, the POS terminal outputs a command to load the check to
the cut-sheet form print start position. The printer thus executes the load
command, and the check is loaded to the cut-sheet form print start position
(step 206). After step 206 the check can be imprinted by executing the same
procedure used to print to any other cut-sheet form. The POS terminal
therefore sends the endorsement data and the cut-shest form eject command
to be executed after printing is completed to the printer. The printer then
prints and ejects the check in response to the received commands (step 207).

The POS terminal then outputs a command to load a cut-sheet form for
printing, for example, the store name and check amount. The printer thus
executes this command and enters the cut-sheet form insertion standby
state. When the operator inserts the check face-up to the cut-sheet form
insertion position for printing, the printer loads the check to the cut-sheet
form print start position. When loading is completed, the POS terminal sends
the print data and the cut-sheet form oject command to the printer, which
then prints and ejects the check accordingly (step 208).

When the check is ejected, the operator hands the check to the



present :enbodi nent. Wth this apparatus, the commands input through a
comuni cations circuit fromhost device 1 to command receiver 62 are
interpreted by command interpreter 63 and n executed by command
execution neans 64. Printer nechani sihtont | er 65 controls printer
mechani sm 90 (see Fig. 13) conprising printing neans 66, paper '
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the drive power _sourc
P sends the read MICR code command again. If the previous MICR code

reading operation was completed normally, the check will be at the re-read
start position, and re-reading can be executed. If reading was not completed
normally, or if MICR code reading was executed the maximum allowable
times per check, the check will have already been ejected. The printer
therefore enters the printer insertion standby state, and re-reading is
executed once the operator inserts the check to the cut-sheet form insertion
position again (step 202). After re-reading is completed the process from
step 203 is executed again.

When it is determined to not repeat MICR code reading (step 210), the
POS terminal sends the eject check command. The printer therefore executes
the eject command and -ejects the check (step 211). If reading was not
normally completed, the check is already ejected when reading is completed.
Execution of the gject command in this case will be invalid because the MICR
code read function has already terminated, and nothing will happen.

When the check is determined invalid and when MICR code reading fails,
the operator returns the check to the customer and must receive payment in
cash or by some other means. '

It is to be noted that while printing the payee and check amount to the
face of the check has been described in the present embodiment above, this
part of the above process may be omitted when the customer completes the
face side of the check. '

(Control method 2)

The second control method of the present invention references with the
host device the recognition results obtained during MICR code reading, and
determines the next process to execute based on those results. A flow chart
of this second control method is shown in Fig. 24.

The first step 221 determines whether the command received from the



contained in printing nmeans 66; stepping notor 45, which' is the drive power
source for the paper transportation neans, and paper transportation drive
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When the operator inserts the check face down for endorsement

printing, check insertion is confirmed by paper detector 24 (step 224).

Cut-sheet form loading rollers 23 are then closed (moved in the direction
of arrow D) to hold the check, and form stopper 25 is retracted from paper
path 20. Stepping motor 45 is then operated to feed personal check 16 a-
predetermined distance in the direction of arrow B, thereby advancing the
leading edge of personal check 16 to the position of magnetic head 31 (step
225). Print head 13 is then moved to the edge outside the printing area in the
direction of arrow K, media presser 33 is moved toward magnetic head 31,
and the leading edge of personal check 16 is thus held between media presser
33 and magnetic head 31. Current is simultaneously supplied to
electromagnet 32 to remagnetize the MICR code. The MICR code reading
process (step 227) executed thereafter is the same as that described in the
first embodiment above, and further description is therefore omitted below.

' When MICR code reading is completed, print head 13 is moved back
within the printing area, and media presser 338 is returned to the print
position separated from magnetic head 31. The read data is then interpreted
by read data interpreter 71, and the recognition results are stored
temporarily to RAM 77. '

The process where by the recognized information is then sent to host
device 1 and confirmed is described next. .

The MICR code recognition results are output to host device 1 through
data transmission means 73 and interface 75 (step 230). When transmission
of the recognition results is completed, host device 1 determines the validity
of the check from which the information was read based on the received
recognition results. The printer is set to the standby state in order to receive



presser:roller 34 are not specifically provided. This is because presser
rol | er 23 34 is designed to nove in conjunction with the operation of
print head 13 in the printer of the present ggbodinent, and the operation
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command (step, JQ1}s tht damb he'BHat described in the first embodiment above, and
further description thereof is omitted below. '

If the check is valid, however, personal check 16 is-advanced to the print
start position (step 236). The direction in which paper feed occurs at this
time to load personal check 16 to cut-sheet form print start position 27
shown in Fig. 3 depends upon the paper feed distance traveled during MICR
code reading. Specifically, if the leading edge of personal check 16 has not
reached cut-sheet form print start position 27, personal check 16 is advanced
in the direction of arrow B; if the leading edge has passed cut-sheet form print
start position 27, personal check 18 is fed in the direction of arrow C. When
personal check 16 is fed in the reverse direction, cut-sheet form loading rollers
23 are closed before paper feed begins to hold personal check 16. When
feeding to cut-sheet form print start position 27 is completed, cut-sheet form
loading rollers 23 are opened.

It is to be noted that each of the steps deseribed above may be executed
in response to separate commands received from the host device, or macro
commands covering the plural steps required for MICR code reading or
printing may be input from the host device with the plural steps executed for
these separate processes managed on the printer apparatus side.

It is to be noted that while the above embodiments have been deseribed
with MICR code reading executed with the check inserted in the position
enabling endorsement printing, it will be obvious that MICR code reading can
also be executed and then followed by printing the face of the check by
disposing magnetic head 31 and magnet 32 symmetrically to the center line
of paper path 20. In order to print on the face of a check in succession to
MICR code reading without reversing the check, both the magnetic head and

" magnet should be disposed on upper surface of the paper path. Plus, the
distance between them and the right end of the paper path, which is the
reference position for MICR reading, should be the same 28 one in the printer
for “endorsement printing” because of the requirement of the MICR check



the received command is executed (step 102). If the received conmand is the
read M CR code command, the M CR code read function is selected, i.e., the
paper transportation drive power tr:a.nsfeé stem swi tchi ng mechanismis
switched to drive cut-sheet formtransportation rollers 29 and cut-sheet
formloading rollers 23. The one cut- sheet formloading rollers 23 is thus
noved in the direction of ,arrow E and form stopper 25 i.s_noved in the

direction of siansiard- (13 this coptertpthe ppeitioprofithe magnstic heafs dn thepintpr
nmechani sm angbra“faze cprinting”t and ﬁwibyorsf@id%rssnﬁherﬁﬁﬂtiﬂgf’wdﬂdx dsd

Fonet! onsi n 't RroRierafeatty %55'?%@' B, of sPrt A P T Sites SEh8 P og
to the per sonpatlnl"iBedhauSMﬁre phechaseremodat ie zdmrooxly written 4o thet fade, and
when in the %ﬂpﬂﬁmbte@aﬂ Bk e frgirb%%g%ﬁ&st foré E”ff

i nvention is use OI‘ C ec pI‘OCESSI ng an not cut-s eet orms
printing. It the infosmation ig pranted byrthe printing gppareiuse Prosesfing qascbe

above becauserélium adxcutsd in anchdX@Rridde 9t ispebablete efiabiecskleation @f fthe

d =Y
function is sBIEE Eotﬁqvﬁgzriﬁgﬁhm L rea&gggwﬁy%mawge eaiLSf0pFeh oo
a check to vxhsldesaof thepapeate pnth mnﬁt&ﬂngﬁngatheeerﬂentatmn ofithe heheckf asm
16 i ndi cat ed ia@?etsg pf {8 oridor senfd cb Briftifl BECRARIng 0k, 1R i bhsd e

M CR code rea unc
the printing apparatus can automahcally select cither endorsement printing

or face printing according to the side on which the MICR code is detected. It is
also not necessary to limit the number of magnetic heads disposed to the
paper path to one, and plural magnetic heads may be arrayed to take plural
MICR code readings and compare the data obtained from the plural readings
as a means of improving data reliability. Such an arrangement also makes it
possible to read MICR codes printed to a larger (plural line) printing area.

It is also not necessary to limit the printing apparatus to one printing
head, and both check face and endorsement printing can be enabled with a
single pass through the paper path by providing plural print heads on both
sides of the paper path.

[Effect of the invention]

As deseribed hereinabove, the printing apparatus according to the
present invention is an apparatus capable of smoothly executing plural
processes using a single paper path, specifically, capable of both reading the
MICR code and printing an endorsement with a single pass of the check.
Check processing in retail and other businesses can therefore be simplified by
means of the printing apparatus of the present invention. The per customer
processing time can also be shortened, and customer service improved, by
processing personal checks using the printing apparatus of the present
invention. Moreover, because a mechanism is provided for pressing the
personal check to the magnetic head, the MICR code recognition rate can be
improved even with checks that are wrinkled or folded. The effects of external
noise can also be reduced because a magnetic shield is provided around the
magnetic head, and reading can thus be more reliably accomplished.



I f the .operator executes a cancel (step 104) before inserting a personal
check 16 during the check insertion standby node, the check insertion
standby node is term nated, and a status s'iégggl i ndi cating an abnormal read
termnation is output (step 120). In¥this t he paper transportation
drive power transfer system sw tching rrechani smswi tches to drive roll

paper transportat on rQ a, 41b s 121 and the M CR code read
function is ?heié%l‘ié&ﬁ Uﬂ#% 1 cancel operation is
acconpl i shed bas . ANigian @Vervidw ﬂw.imfgrﬂie pHathgsappenitoe deostdingttonthe
cancel l ation_of the dby node, or by the operator
operating a BWSFP‘P\ %%ﬁ&bﬁ&gﬁlgpov%t or inserts a personal check for

M CR code r eadi nBigafisendisaseembled view chithspnieting amatwslﬂem 1adg- AM CR
code face do ,glag, Q Ph gd&l, & path? the nor mal
endor senent éOSItI d&%‘gﬁdﬁ gﬂ\(ﬁ]ous aBove, e cut, i{llaei form
paper path to thiig Stis arzess seation; QPPW“Q check is

det ected by papel-‘lgdqt(&qwaeeess(ﬁceﬂan;tﬁﬁa ﬁ?%(ﬁh@@aﬂewﬁﬁvoﬁmﬁﬂxﬁﬂbﬁ@rw 23
is noved in the dlrectl of .acrrow D to, hol,d ers nal, check 16, and form

st opper 25 i SrYESySEm %Wﬁ‘@g ara Bﬁﬂl B ection of arrow G to
t he cl osed posi tFIga5a{s lmhdfbm@om@ambh@fthe s&ung:mmfhhamtprahmld,he

personal check i (gp%e%wg ta['?ﬁﬂ‘ﬁa@ seéjélﬂe‘af-osts@%gggﬁ%g I?ﬂﬁ\%@ in

magneti c head 31 I'S pos I.on pr|n
the directi oview o th@arfraabotw ﬂwm of theoprinting apparatus shewnpng

ggea and18<7a{ns lﬁithcﬂhlejrﬁeﬂﬁ mﬁﬁ%ltggm@én@jc ]Q%ﬁdmdl a presser
ahi oh 15 oxebut B @ A YOBYIeThBtg HEed {o LR e AR Arore sertinh CRAR ARG ng
i s descri bedview bhtlie area around the magnetic head of the printing apparatus shown
in Fig. 1 with the media presser pressed to the magnetic head;
Fig. 8 is used to describe the operation of the media presser shown in
Figs. 6 and 7 by means of print head movement;
Fig. 9 (a) is a top cross section, and Fig. 9 (b) is a side cross section, of
the enlarged area around the magnetic head in a printing apparatus
according to an alternative embodiment of the present invention;
Fig. 10 is a top cross section of the enlarged area around the magnetic
head in a printing apparatus according' to a further alternative embodiment
of the present invention;
Fig. 11 is a top cross section of the enlarged area around the magnetic
head in a printing apparatus according to a further alternative embodiment
of the present invention; ~
Fig. 12 is a function block diagram of the printing apparatus shown in
g 1;
Fig.13isa conti'ol block diagram of the printing apparatus shown in Fig.

1

Fig. 14 is a flow chart of a ﬁrst control method according to the present
invention;

Fig. 15 is a continuation of the flow chart of a first control method
according to the present invention;

Fig. 16 is a flow chart of the MICR code reading process executed in the
printer shown in the preferred embodiment of the invention;

Fig. 17 is a continuation of the flow chart of the MICR code reading
process executed in the printer shown in the preferred embodiment of the
invention; |



First, print head 13 is noved in the direction of arrowL (Fig. 6), the
nmedi.a presser roller is separated from nagnetic head 31, and the pressure

on personal check 16 is rel eased (step 109). ﬂss reduces wear between
personal check 16 and nmagnetic head 31“when 6% onal check 16 is thereafter
transported, and thereby prevents unnecessary wear of the magnetic head

bresser rofler acﬁnéjfg Y ot af*’?t £ SRR PR Gn FPEcsS T o WG B BB
al so be rermpiethe preferr mféhewre@:ﬁm;e M CR code readi ng when re-
reading i s necesFigyl9ss deﬁ&ﬂlc@ﬁét BEtREpries tiiespdrfingcaidechetkdtd the kéon

d fl t 11 th I\/Ip di t 108
The prosess FeadResitel Bl ¢ha POt ShowTog ﬁﬂétpﬁ% v‘r@@ HyBadugent o’
transni ssi onimesntion{3 (step 120), the paper transportation drive power
t f t
a2 For” B SRR i e e e o1
termnates (shepk1tstheTneresduposition put the prieteroshowayivethe preferredo

include a st gidkpdiMRat bf ilWirahtien; Wwhet her reading was normally conpl et ed,

and the character,_data stored to.rec ion, resu storage neans 72 when
the M CR code i s%t@cﬁéﬂ%‘&?ﬂ?f& f&f'e ﬁ%‘&?& g&&? ejpro sRertipgthe; he

M CR code regHetkingt ithe esdrehlagosition dar thk (prigterl Rpwilihnthé refbagRRdcode

readi ng pr ocessbogﬁ Btopélé mtvgﬁtigﬁf a stored to read data
Fig. 22 is a flow chart of the re-send command process in the printer

shown in the preferred embodiment of the invention;
Fig. 238 is a flow chart of the check processing operation using the printer

shown in the preferred embodiment of the invention; and
Fig. 24 is a flow chart of a second control method according to the

present invention.

[Key]
10  Printing apparatus based on a printer
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23  Cut-sheet form loading rollers
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25 Form stopper

26  Cut-sheet form insertion position
27  Cut-sheet form print start position
28  Right side of paper path

29  Paper feed rollers

31 Magnetic head

3la Detection surface

32 Magnet

33  Media presser



storage-neans 70 is interpreted and recogni zed by read data interpreter 71,
and.converted to character data. This character data is also stored to
recognition result storage neans 72’(step4i%1). When recognition processing
is conpleted, the recognition results are nt by data transm ssion neans
73 to the host device (step 111), and the conmand receive standby state is
entered. The recoggition rgsults output to the host device in step 111
include a staft r%?zjerir g?’&ati ng whet her readi ng was nornally conpl et ed,

and t he char a8ber jonicoll@pring recognition result storage neans 72. The

command recei st apdlpy state (step 112) waits for a recognition results
re-send conmand fr t he host device. This state is cancel ed when a command
other than thd0 e- #E%'dgﬁﬁlti on results command is received (steps 122,

117, and 114) 41memdl%mﬁ%5§&grgug}§ti on is selected, i.e., during
the M CR code  _eadi g rrod% there are only five executabl e commands,

specifically, 4the 8t on st andby cancel comrmand, re-send
recognition r&Qul t Coveynmand, | oad check command (described bel ow), check
ej ect commandgqa t he . e command. However, when the nunber of
read operati o?%*% r che@g&q}%ﬂ@%%agi s limted due, for exanple, to
limtati ons oP6t hesb?ﬂ‘m er nmechanism and the Iimted nunber of read
operations iszglire 18vgcuted (step 117), the read M CR code command is
not executed and check_ejection is executed (step 122) as occurs when a
conmand ot her 98hanSitching Vemuand, | oad command, or re-send conmand is
recei ved. Note that when the nunber of read operations is |imted, status

i nformation indicating whether the read M CR code command is executable is
added to the recognition results sent after M CR code reading is conpl eted.



processes ar ot executed even if these

The check inserﬁighﬁﬁg{&g‘ykﬁgﬁel command, | oad check corrmand_, and check
i

ej ect command ca when the M CR code read f ' ot
sel ected, and thgmﬂﬂ1 m%ﬁ
comands are rec .

sel ected. Wen the re-send recog/lni(':ﬁ g(r)\dre;;ﬁ?ts cgrcr:riagg :: Pﬂwjmuﬂmmmmm .

*

113), the pr WHAT IS(GLAIMER: host device the recognition results ffontt he

last- execut gd readpAeh éﬁh&iﬁ@&oﬁ%ﬂsin e el phfidor BATdngaBBFdinksS
received (ste 11.4311,) sté%toi ng notor 45 is g\{&arteed Po trangport per sona
check 16 by H&Slﬁ% of cut-sheet formloading rollers 23 in the direction of

arrow C to cut-shettlehst wner gty depersor ifor ddteétingpa hégneficepatieen

t t di LS tiwee. L. &he diff f " o

St epst st or el DROE) 8 the Bedraie nfsdifih, Snd GEEHGR B tld ¥hedih BARK Flling A

17, and the leastbre sigle ofithpgecaydingsmedia; ehdet form print start position", a

known constant vahyg4 hbaaﬁpwﬁg%g iaBl8Ast M BidePaEitig ré@rdai@médiack
P

16 to the print star ositian s ¢ eted, the one cut-sheet forml oadi ng
rol l ers 23 i Sranspette rTB'F?i‘ég}H&i“'eﬁeldEﬁ'l

hiarrow E and form st opper 25 is
moved in the diresdidomedia path\being providedeithpo meédiarguitie tfore regakitingg a

2nd the pr ntQPBYE AR of B Aebiibg shediR 38 sati fiauhRic Reb BB bEA R AGE.
process usedpbsitiopraf rs'aichgrinp head is laadiredtionnperpendizulari® theidpdia transport
direction. : '

2. A printing apparatus according to Claim 1 comprising a common
transport means for transporting the recording medium in the media path to
the print head and the magnetic detector.-

3. A printing apparatus according to Claim 2 wherein the transport
means is capable of operating at least two -speeds:

a low speed for transporting the recording medium to the print
head while performing printing, and '

a high speed for transporting the recording medium to the:
magnetic detector while performing magnetic detection.

4. A printing apparatus according to Claim 2 wherein the transport
means is capable of transporting the recording medium in both forward and
reverse directions in the media path.

5. A printing apparatus according to Claim 2 wherein the transport
means comprises.first and second rollers positioned along the media path
before and after the magnetic detector in the direction of recording media
tranéportation.

6. A printing apparatus according to Claim 2 wherein the transport
means comprises
" a drive motor, and
a ferromagnetic shield member covering said motor.



The personal check ei ect process (step 122) is executed wen—a command

other than the |l o Eﬁ}iﬁmg%;ec:?\?e%ﬂgmt gsdehgomgd 'ﬁ‘“mﬂmﬁmlﬂ“‘

when the read M CR
been executed a pr er of-t This eject precess s«s*
descri bed bel ow. First, steppi ng notor 45 is started and personal check 16

I s advanced i g the,di Q arrow B e the al
check 16 passZS rh!gg%‘ tag' a‘ﬁe ee %’%v%%l?fan%ﬁ%%kﬂgﬁleﬁg%gl S no?‘gﬁ&n
det ect ed by pmbox!dﬂ@cmemmoomgaaidmowk 16 i s advanced a di stance

slightly greater than tig dirspd6efsdld ﬁdﬂ@k&fﬂeﬂ%ﬂﬁ%&'@m&&ﬁfoﬁﬁ%&mless

position 26 tp cut-sheet formtransportation rollers 2 This frees
per sonal chec%‘tfg"?]rxﬁ €S-.grip of the cut-sheet formtransportation
rollers, and permts the operator to eaS|Iy renmove personal check 16 from

thet pﬁper pat : %&g ehgt?rq%gig?rst%ctchg rtPgﬁPﬂaf transfer st em etic

swi t chi ng mectani s msen

rol l ers 4la, péi'mé.abﬂnym;ld ahkadtd'acmacﬂmedemtioﬁwmfamﬁ the myagneticed

(step 116). '&eﬂeﬁt&roopge] 'iﬁi%rﬁ gcat#}géﬁgut ed commands are not sinply
are. execute

flushed at this't eér the M CR code read function is
term nated. For exarrpl e, if the si ngI e check read limt has been exceeded

but the read $§1 CR A ﬁg% RERINE $6 ClSkh 1icdthpriidgd personal check
is ejected w thout the ead de conpmand bei ng ex ut ed ain élés

112, 117, 122), the® W 2 BHRSSES 07T SPRRER FSSPRRt PR AR TBTRY P88
against the detection surface of the magnetic detector having at least one

presser roller capable of rotating for allowmg the recording medium to be
transported, and

at least one transport roller disposed in the media transport path:

said presser roller(s) rotating in synchronism with said transport
roller(s)..

10. A printing apparatus according to Claim 1 comprising;
' a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector having at least one
presser roller capable of rotating for allowing the recording medium to be
transported, wherein the media presser comprises

a spring pressing the presser roller shaft toward the magnetic
detector, and

a sleeve covering said shaft where said spring contacts the
shaft.

11. A printing apparatus according to Claim 1 comprising;

a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector, wherein the media
presser comprises at least two contact members arrayed in series in a
direction approximately perpendicular to the transport direction of the
recording medium, and

is characterized by one of these contact members opposing the
detection surface.




27 116)s and the read MCR code command is then re-executed—H: m

M CR code catmahﬁdt in the command receive wait stat “‘m
and t he nurtbe ations does ndl._)exceed t he per g m‘“
(step 117), t rocess (step 118) descri bed beI xesuted t o

return persona check 16 to cut-sheet forminsertion pos|t|on 26 and repeat
the M CR code readi ng operation. The back-f S 118) and
subsequent prdces FTIHRE ABREFFHSE Ropends E:?"’}‘ng gi@k‘ P&eg’?p BFHSREd to
hﬁve fail eddt(ail Qhaﬂé@)thlenptésaubafﬁaiiﬂwloﬂBfﬁ?becnt(aat anermbérs t;)applrdlptmttheg

the M CR code . ation, a status ag indicating abnorm

term nation c(?f“?ﬁ'gn{%ﬂggﬁ)erat ion is output (step 120), the paper
transportation drive power transfer system sw tching mechanismis changed

to drive roligpap ﬁﬁcﬁﬁ@ﬁ&ﬁ&;ﬁ%ﬁ&@@@éﬂﬁmﬂ&n piRidg;paper printing is

enabl ed (step 12 functjon i s fernn ted sfe
116). If the backd EséBe ver,

control Ioo%mcﬁmbhgfa%é@fth@in aeoéctM- Gﬁd‘,ode readi ng (step 106) .
(MCR code readin rocess) The ﬁ ode [
descri bed next V\n%ﬁg meags Pﬁgﬁ ﬁf%%g&%%@e é’ggta;%‘)sssﬁg
starting steﬂ.miﬁg)enmgnetxtaetec‘tdr;l ve cut - sheet formloading rollers 23 and
begin transportation . | i step
13) " Note that i n i sl e Patyigaineatf teing depHblent oOfis afleat E‘tﬂ he
M CR code r estageetof8any avgghareater than theuthmlmasgmfr@me@; g mediyagi n
current suppdlYowed 3B Kb @s84! hAHEY 3ab HEWHich tha FeberdinpinkliuhBOpressed
against the magnetic detector.

14. A printing apparatus according to Claim 13 comprising;

a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector having at least one
presser roller capable of rotating for allowing the recording medium to be
transported, and '

at least one transport roller disposed in the media transport path:
said presser roller(s) rotating in synchronism with said transport
roller(s).

15. A printing apparatus according to Claim 13 further comprising a print
head drive means for driving the print head reciprocally widthwise to the
media path, and capable of driving the print head to a prescribed place
outside the printing range on at least one side of the widthwise direction;
wherein the gap varying means reduces the gap to press the recording
medium against the magnetic detector in conjunction with the movement of
the print head to said prescribed place. '

16. A printing apparatus according to Claim 13 wherein the gap varying
means is made from non-magnetic materials.

17. A printing apparatus according to Claim 13 further comprising a cover
for covering said gap disposed above at least one of the media presser and the
magnetic detector.



Ther eaf ¢ until reading is terminated in step 140, the M—GR—C—ede—_‘%_
printed on h%h&nglge@rmﬂlam%etlzed by magnet 32 built in !,m/" I”II, _

cut - sheet passes over. gn@ ¢ head 31, magn

t hus detects ﬂﬁmmm t he magnetic flux resulting from

converts the X change to an electrical signal, .and. outputs sald
signal (step 132). This,  output signal is converted to_a d| gi.tal signal _by
magneti c head8d con-ﬁr printing appapstusgreording: tor Clpiny 1 wherels: thes madigPatbans
70 in RAM 77coﬁ§?ﬂke§ Lhatioeuiving ia thedifédtion inhwhich tied eedopdirg ieditm is

out put signa{il_a rrla_l%aetl head 31 (step 133), it is assunmed that M CR codes
wer e det ect ef@P5RE 238t er waveform detection is deternined conpl et ed

(step 134). M CR theimagneticrdptedor isdisposed: tiolsaid euniing pathi.ol | owi ng t hree
conditions are satisfied: (1) the personal check 16 transportation di stance
reaches the nmaxi numreadable [ength, which is determ ned by the capaC|ty of

RAM 77 2819nd Anpripiing apperatussancordiag tor Clainnlewhereinathesmesda pathp

éggl) i’ f) ﬁ) 2$eé§xﬂﬂi’ise§ f&%@dﬂ@sﬂo@p@f‘%ﬁ 8 ih Ard SutdTaRe hedain ﬁhné.t ﬁié‘éﬁt

en advanced,to ust betore t
dge of per sHherebe faE emPararly AbeRpTiE Ao 8gHe Pk rélp siefu hc’-e,)
character wansddia patlsteact i on i s determ ned conpleted in step 134, personal

Th6 " ohar act 2?”@%?%%? 50F rétheghbfiing Hhe RhkRbE WRioACRt the &eééﬁ%%
check 16 is wedium disposed to the media path on the magnetic detector side of the form
stopper.

20. A printing apparatus according to Claim 1 comprising magnetizing
means for remagnetizing the magnetic pattern of the recording medium
embedded to the media path from the side opposite the face across which the
recording medium travels.

21. A printing apparatus according to Claim 20 wherein said magnetizing
means is an electrically controlled magnet magnetized only during magnetic

pattern reading.

22. A printing apparatus according to Claim 1 wherein the magnetic
detector is disposed to the first side of the recording medium guided through
the media path,
the print head is disposed to enable printing to the second side of the
said recording medium, and
. the reading direction of the magnetic pattern and the printing direction
of the print head are roughly perpendicular to each other.

23. A printing apparatus according to Claim 1 wherein the magnetic
detector is disposed between the inlet of the media path and the print head.

' 24. A printing apparatus according to Claim 2 further comprising a
magnetic pattern detection termination detection means for detecting the
termination of magnetic pattern detection.

25. A printing apparatus according to Claim 24 wherein the magnetic
pattern detection termination detection means detects the termination of



advanced a predeterm ned di stance fromthat point (step ¥39—The -

"pr edet er nTkiggheeliHas Beea Réplaaéd st ep 139 in this enbodi ment is _
wi dth of thr ters. As a result, when non- detkﬁﬂf&ﬁi@ﬂi“mm‘ﬂ
character iiflfues for a di-stande'?equi valent to wf s =

three characters, reading is determ ned conpleted, and the term-nate MCR - -
code readi ng process tep,140), ig initiafjed. Because this predeterm ned
di stance is W&?ﬁoﬁ’éﬁﬁ%{)éﬁﬁq;}@{ﬁ‘&%‘gf’ﬁi § stefewhaeng roagnelie Prbferads nphe
pr edet er ni nedettictedduring predetesminahemotintofxctnding prdintranspertatiod, f rom
host device 1. Wen the above term nate M CR code reading conditions are

satisfied, personal check 16 transportation is stopped and reading is ended
(step 140). ¥B- chér pEinéingapprrrtvsdeccordingnts Claim 2dowblereisdtlis mpgrietly , or

the check ej gattern debdtionaRrAinrfdsl dBRRE é‘dﬁé%g‘?ﬂs drdh Laﬂ?é S
conpleted (s eg 13%%’ gn t recedi Eﬁ%r g%%g Rr 'esg???%e or?fe}e(ge&f- Siteet
form I oadi ng*R%tPERINgHop 0 ctic paktern deteclion by the gnagnefie pattern
st ogper 25I : detestied meandhwhién the'recsrdiig Meddtmisiteandioresdea de 'tbhgih&i the
| oading ro ' ' teppl ng notor 45 i's started, an
personal cheC °§‘%‘ﬁ?§é§%ﬂ§§h§“%ﬂ§5@r on of arrow B. \When personal check
16 passes and is no |onger detected by paper detector 24, personal check 16
i s advanced di s ' - . tRe . di G kr CULy- sheet
forminserti %Zl poéi,* | oﬁﬁ%Q? k%ﬁﬁﬂéﬁégr dF s %ot%%pggf%ﬂ?g%bﬁﬂg g@f
This frees pBlagnetic pastern)detection termination detection -mbars datecting the
transport at i iniiglatRinSef ﬂﬂ(ﬁr]]ﬁﬁf \4té | t | pnal
check 16 fr th aper é\t c{?e Seltld‘geeé%%gz : e%ceb\ﬁ??é #{coé‘ﬁﬁ%c e(ear%ﬁ'1 _
wavef or m det W&ﬁ&’%"&&é R Br . gun
28. A printing apparatus according to Claim 24 further comprising:
a transport control means for controlling recording medium
transportation to detect the magnetic pattern, and
a transportation amount storing means for storing an amount of
media transportation by said transport control means; and
characterized by the transport control means transporting the print
medium to the prescribed position appropriate to the succeeding operation to
be executed based on the amount of media transportation stored in the

transportation amount storing means after magnetic pattern detection is
terminated.

29. A printing apparatus according to Claim 28 further comprising a
operation selection means for selecting the succeeding operation to be
executed according to the magnetic pattern detection results.

30. A printing apparatus according to Claim 29 characterized by said
succeeding operation being one of the printing process, print medium ejection
process, and the magnetic pattern re-detection process.

31. A printing apparatus according to Claim 24 comprising;

an ir;xterface means for receiving and transmitting data from and to a
host device,

an data transmission means for sending to the host device through
said interface means a result of magnetic pattern reading:




step 134 the check s eject ed (step 146), and the data stored

to read data stor ed70 is interpreted and recogni zed”mmmﬁﬂ

i nterpret e'nn ted to charact Lejé:gata (step-147) mm BHH"I
charact ers ecogni tionvres st orage neans ~2"as® char dct ér *
dat ah L at various nethods of the prior art can be used

in the ata |nterpretat|on and recogniti roce xecuted hy .read data
interpreter 71, arfdarsgterized &’é’sﬁhﬁtﬁgﬁéﬁs‘ﬁﬁég%byéée tr@alsaagwm 289

Once perso ”aintﬁ&&éd(thbﬁnf&nﬁam Riéntifpingthe stdteof thephntingtapparstus durimes s
shown in Fig. 14, .and %/Itg%ﬁode read function end flag is set in step
148 to termmﬁ@elt‘r?epqv TFEIWPRad function in step 110. Furthernore, when

character waveformis detected (step 141) and t he check eject command has

not been recghved e

di stance of ?E Nﬁ%ﬁﬂh&%@ﬂi&ﬁg proce s a JEBS:,lt ed. heéfoébm f,j ca xﬁé@% the
| eadi ng edge(104.t hiScAddk fwaﬁels Jermingii gng %é%?

30 (describegapial Yeaditi, Eharac%énée‘d tnémformhaoﬁhmm@uwsmofme he
di rection of arrow g to cheegwst |t|o%§¥ u%qu
present enbo@FHRHR ‘E%téb%’gpﬁ)&ﬁﬁq gﬁél;pgﬂﬁeftbo% 508 (SRR ch
it is di fflCtdéntifgtng b edpar magnetio pgttamp dptection wascéxechtetbsuctessfully.
because if the printer apparatus stops with the | eading edge of personal
check 16 projecting noticeably fromprinter nmechanism 90 or .the case

housi ng prin88t mécpaiiting SMhparktuspecarnding rtayClaiym 83 ehanacterizetdykth
information identifying the state of the printing apparatus during magnetm
pattern detection being information identifying whether magnetic pattern
detection can be repeated immediately after magnetic pattern detection.

#

34. A printing apparatus according to Claim 31 comprising:

a transport control means for controlling recording medium
transportation to detect the magnetic pattern based on a predetermined
command received from the host device; : :

a transportation amount storing means for storing an amount of
media transportation by said transport control means; and

~ a operation selection means for selecting the succeeding process to be
executed according to the magnetic pattern detection results information
received from the host device; and

characterized by the transport control means transporting the print
medium to the prescribed position appropriate to the succeeding process to
be executed after magnetic pattern detection is terminated.

85. A printing apparatus according to Claim 34 wherein the information
received from the host device is the control command for the succeeding
process to be executed.

36. A printing apparatus according to Claim 34 characterized by said
succeeding process being one of the printing process, print medium ejection
process, and the magnetic pattern re-detection process.

37. A control method for controlhng a printing apparatus according to
Claim 1



to which 'pri né.!nﬁﬁhas not been conpl eted. The position of- check stand
n

position 30 i ﬁi [E ]acfj 31 tsg::j ;Mot Lr&egﬁg?h; g?l zEO\é\/In l!l" I ﬂuu’ﬁ ﬁll l"l

enbodi nent, a
factors as. the he printer nechanism Wen adjustnent o

paper transportation di stance is corrpl eted, one cut-sheet form |l oading
rollers 23 is MoV ¢ the rectl arrow and sto er 2

moved in the diréx (Z.Iraﬁte&zacf Bgt °6ﬁ%$f‘?)6§|ﬂafg ?r%‘

rol | er cl osimggnetit detector andq:urnﬂ:mgbyanlearg; efrﬁlecpr&mlrhéadmaftenmeadﬁmgm
executed in Opsftars ?E’gl s case, the MCR code read
function enJB??%g |g cl eargggﬂe(g%g E‘%Pg 0 e Iﬁ’t he M CR code read function

is not termnated even if control flows back to the main procedure shown in

Fig. 14. '2|'2$8 ot g& conprol method!ifei anpeintinpmal hréﬁiﬁehcéoﬁﬂiﬁg '%SfeGIdlﬁﬂ 37
posi tion to the rrent 05| n J S e "nupber,,of rea
steps," and ‘Yﬁ%ﬂ?ﬁttgf‘ %&&%ﬁ%mﬁgﬁn%@ Baper
det ect or 24medthmarﬁ:shdupmontlmoughthém&a patlj as the "nunber of
no- paper detecti tio The
ej ection pr ocess%gxlé%ﬁ@stglésﬁfag réﬁf?&i’né%&%&%d?ﬁgé p&@%ﬁi&z@& ??fegp‘gbove
i s descri bedusee nnggeremom daged| eny theaamoyntt the peearding mmedburdi waat of
the control ¢ {}M-tg‘p el Hﬁfg enbodi nent of a printer
mechani sm acg%ltr1 Ing to he prexé%%%ﬁéxaentlon as shown in Fig. 3 to eject a
cut-sheet form Wen the "eject cut-sheet fornmf comand is received from
host device 39, A control method for printing apparatus according to Claim 38 further
comprising a process selection process for selecting the succeeding process to
execute according to the detection results from the magnetic pattern.

40. A control method for controlling a printing apparatus according to
Claim 13
characterized by that the gap varying means reduces the gap to press

the recording medium against the magnetic detector when the leading edge of
the recording medium reaches the magnetic detector,

further advancing the recording medium by means of the
transport means for magnetic pattern reading, and

the gap varying means increases the gap to greater than the
thickness of any recording media allowed to be used when magnetic pattern
reading is terminated.

41. A control method for a printing apparatus according to Claim 13

characterized by the following processes: '

a process for reading the magnetic pattern by means of the magnetic
detector; '

a process for setting the recording medium to the print head;

a process for recognizing the magnetic pattern before or after said
recording medium setting process; and = _

a process for printing by means of the print head to the recording
medium set in said recording media setting process.

42. A control method for a printing apparatus according to Claim 41
wherein when the magnetic pattern is confirmed to be valid, a process



30 1. the COSRREHLSeLAES] Vﬁd I nterpret.ed, and executed accordi nM
pecrfrcally It Is determ ned whet M’””
-sheet formejech@omuand (step 1 ﬂ”’ ﬂ’ ”

predet erm ne
recei ved co m I!HL
st eppi ng -not ed to advance the personal check.-16"inct he

direction of arrow B, i.e., transportation in the eject direction begr ns
(step 153). éjechnget}mneéordiu@ i ddiuenl from ethot medisp path ifollowkethe prinitingno
| onger det ec‘tne# -sheet form paper detector 24 (step 154), it is
advanced a d and

ghtly greater than the dj stapce_dl from cut-sheet
forminsertion powﬁendihezeageeeetpﬁteamfmhmnmygmbs wahd, dhecprocess

This frees pgjesting! thehpsdording’ meditmeisdsdeutdd Withaiit! exteatingf thdprinting
transportation rollers, and permts the operator to easily renove personal
check 16 froPt9%&Spaper path (step 155). The paper transportation drive
power transfer system switching nmechanismis then reset to drive roll paper

-EL?QB"?EE?“?? St fhethil o) ﬁ%ﬁﬁér%ﬁa%aiﬁé' gj*?’ 9*%?%8343"

recei ved i n B} e:lmmnmﬁngca)mmmfgreme@me@ ¢ yecqrdi ag)me

the re- read Iae back-feed process (step 118) execut ed vvhr I e
processing t 5 % ommand as shown jn Flr? g ri bed
bel ow wi t h refer aﬁ?"ﬁ?@ ) | ﬁﬁm&ﬂmﬁ eingpe 02939 e

back- f eed opﬁﬁggﬁr%gﬁ%ﬁ%mmatmwmfode readi ng process starts

by noving cut-sheet formloading rollers 23 in the direction of arrow D,
and retracting form stopper 25
44. A control method for a printing apparatus according to Claim 41

characterized by comprising before the magnetic pattern reading process: -

a process for instructing the start of magnetic pattern reading;

a process for inserting a recording medium to the media path; and

a process for canceling the start reading instruction during said media
insertion process.

45. A control method for controllmg a pnntmg apparatus according to
Claim 31 comprising:

a magnetic pattern detection process for transporting the print
medium to detect the magnetic pattern recorded to the recording medium
according to a predetermined control command;

an information sending process for sending information to the host
device through said interface means based on the magnetic pattern obtained
by the magnetic pattern detection process; _

an information receiving process for receiving the magnetic pattern
detection result information from the host device;

a process selection process for selecting the succeeding process to be
executed based on the information received from the host device; and

" a recording medium setting process for transporting the recording
medium to the prescribed position appropriate to the succeeding process to
be executed after magnetic pattern detection is terminated.



fromthe paper path in the direction of arrow Gto the closed position of
the loading roller closing nechanism (step 161). |f personal TiEdbéet Hf BearReplaced

al ready passed cut-sheet form paper cbet,ectc5124 when readi ng |ﬁ
(step 162), the "nunber of no-paper detection steps” stored in
during readllgg S |ncreased by several ten steps to define a maxi mum paper
feed limt 6% ng notor 45 is started to back- feed personal check
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the trailing edMagneq@er}madaBlcaadkmaen@t 82 for readingithg MIGR whde anee
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defi ned maxi m}%“n@"kui td)é @ 22 3%2 lg 20 ﬁfé{éﬁ%@;ﬁ?gﬁ Epﬁoi?;i@eg?shéy(st ep
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though the o *t"’ﬁé?“”%%“’ﬁﬁ?ﬁ“ Pt Ly Ty e A
is theref or {ePﬁ?Eh'gg Y RzRe& h?&%? g‘%ﬁ?&& ‘f aﬂ}ﬁr& fore.
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25 is meved in the direction of arrow F to the open position of the |oading
roller cl osing mechani sm (step 185),  and stepping notor 45 is started to
advance personal check 16 in the direction of arrow B and begin ejecting
t he check. Then, once personal check 161pd8ses paper detector 24, personal
check 16 is advanced a distance slightly greater than the distance dl from
cut-sheet forminsertion position 26 to cut-sheet formtransportation
rollers 29 (step 186). This frees personal check 16 fromthe grip of the
cut-sheet formtransportation rollers, and pernmits the operator to easily
remove personal check 16 fromthe paper path. After the check is ejected, a
flag is set indicating that back-feed failed (step 188), and the procedure
returns to the nmain procedure shown in Fig. 15. On the other hand, if the
remai ning feed distance is greater than O (step 167) when processing is
conpl eted and stepping notor 46 stops (step 166), the "nunb of no-paper
detection steps” is subtracted fromthe "nunber dficread ste ?‘, and the
difference is stored as the new "nunber of r-gg t eps” tep 168). In this
case the trailing edge of personal checkAl6 eached t he detection
posi tion of cut-sheet form paper dejegt@ 4.  ang control passpes to the
routinée executed when personal check S dehected by5cut /sheet form paper
paYKk- f eed oprr atidn. Wien the renaining
¢ [ mm or greater
16 i s back-fed
read steps
of read

33 s ti) . 11

nunber of read steps convertedg

(step 169), stepping notor 4F
in the direction of arrow C
m nus the nunber of steps”aq)
steps is then updated ﬁ

t b L2
the remai ni ng nunber o T@‘

FIG.1



physi cal f paper length is less than 6 mm (step 169), steps 170 and 171 are
skpped. The above process enabl es back-feeding to be executed quickly and
accurately. Specifically, because the | eading edge of personal check 16
must be accurately detected, the presedd@3of personal check 16 is confirned
by the cut-sheet form paper detector 24 every step or .every plural steps.
The feed rate of personal check 16 can therefore not be set too high in
this process. This process is therefore executed only when the | eadi ng edge
of personal check 16 is near cut-sheet form paper detector 24, and personal
check 16 is 32 transported at high speed at all other times. The
threshol d value determning "near"” in this enbodinent is "the nunber of
steps equivalent to 6 mm when conver | to physical paper length." The
process for detecting the |eading eg f personal check 16 is described
next. The basis for |eading edge ¢f hon is (attenpted) transportation of
personal check 16 for a predeterm di stance wit hiPer sonal gigpck 16 not
detected by paper detector 24.#h S qbedf nent thfs
"predeterm ned di stance" is/ ~th\i§a9 nunber of reaﬂ g;eps
pl us the nunmber of steps eo N AR because if p 3bha
check 16 is not detected du i Eﬁnce exceedi ng
this predeterm ned distanceg al _check 16 will be
detected again thereafter N S\ fo]

FIG.2



why the formis not detected is that it has a hole or damage in the part
exteendi ng beyond form stopper, because the remaining nunber of read steps
corresponds to the length inside fromform stopper 25. Wile the
probability of detection rises to a cegyaBn linit as this predeterni ned.

di stance increases, processing tinme also increases and the possibility "of

t he personal check separating fromthe cut-sheet formloading rollers

i ncreases. In the present enbodi ment, the distance from cut-sheet form

| oading rollers 23 to paper detector 24 is approximately 12 mm and
personal check 16 will not separate from cut-sheet formloading rollers 23
if the above predeterm ned di stance exceeds this distance (12 mm. The
maxi num f eed di stance of personal check 16 i-n this process is set next. The
feed distance until the |eading edge of personal check 16 reaches the
detection position of paper detector 24, and a nmargin of several ten steps
allowi ng for slippage of personal check 16 i'n the paper path, are added to
t he. above predeterm ned distance to obtain this maxi num feed di stance in
the present enbodinent. Note that this margin corresponds to a feed

di stance of approximately 10 nmin this enbodi nent. After setting these
val ues, .stepping notor 45 is started and transporf{fdion of personal check
16 in the direction of arrovgé: begi nsl@step 172). (It Neppi_ng not or 45

operates for a period correspondi ng t he defined prege erniggd di st ance
W th paper detector 24 not detecting' pers aﬁ check. 5'(st-u1 3), or if
t he personal check feed di st ae-+eaeches defipeeARdHt-ei-shance (step
174), stepping notor 45 stops (ste{:3175). Gflth AR ~eegdi stance i s
O steps at this tinme (step 176), il is detféni vay/at t he paperj |i g<Cot
det ect abl e becausel®f sone error or\ - / 41b ’
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probl em Personal check 16 is therefore advanced in the direction of arrow
B f.or a number of steps equivalent to the distance fromform stopper 25 to
cut - 33 sheet formprint start posi ygg 27 (step 177), one cut-sheet
formloading rollers 23 is noved in th irection of arrow E and form
stopper 25 is noved in the direction of arrow F to the open position of the
| oading roller closing mechanism (step 185), and the check is ejected (step
186). To eject the check, stepping notor 45 is operated to feed personal

check 16 in the direction of arrow B as previgusly cribed. If persona
check 16 advances past paper detector 24 an no- gr state is detected,
personal check 16 is advancgdrpzdrataneessrront|y gredter than the distance
dl from cut-sheet form inseytfomrposrtTom2 o cut-g4Heet form
transportation rollers 29, Hdd stepping rmta 4&"‘1\l)i s $tiopped. ThiL¥rees
personal check 16 fromthe flip of the cut- et”formitransport asgon
rollers, and permts t PRrfator to easily nove périsonal chec 6 from
t he paper path. A flag‘?ndi dting a back-fepgqifailurg¢lis then s step
188), and control returns tf- n _ e showp |in Fig. 13==The
foll owi ng problens may a-eheekzéé—Ls—¥ot advanc nunmber
of steps equivalent to t rm gt opper 25 to.cut-sheet form

print start position 27 in the directibn of ar%ew B. Specifically, it is
possi bl e that personal chec®”16 is nokfheld by cut-sheet form
transportation rollers 29 because of sone error or problem in which case
personal check 16

FIG.4a




is held only by cut-sheet formloading rollers 23. Wien the loading roller
cl asi ng nechanismis open, personal check 16 is held by no rollers, and
ejection is therefore inpossible. If the remaining feed distance is not O
steps (step 176), a margin of several 4 giy steps is added to the nunber of
conti nuous no- paper detection steps by |ooping through steps 172 to 175,
and stepping notor 45 is operated to feed personal check 16 in the
direction of arrow B using this sumas the nmaxi num feed di stance (step
178). The stepping notor stops (step 181) when paper detector 24 detects

t he check (step 179), or the check is advanced the maxi mrum feed di stance
(step 180). If the remaini ng nunber of steps is 0 when stepping notor 45
stops (step 182), it is determ ned that paper detection is not possible due
to an error. One cut-sheet formloading rollers 23 is therefore noved in
the direction of arrow E and form stopper 25 is noved in the direction of
arrow F to the open position of the loading roller closing nechanism (step
187), a back-feed failure is reported (step 188), and control returns to
the main procedure shown in Fig. 15. Note that. personal check 16 can be
renoved by opening the | oading roIIew@g[ﬁEEEﬁZEEbhanisn1because it is held

only by cut-sheet for di_ng roIIer. at this time. The eject operation
is therefore not execE% 2.084 If((he el nunber of steps is not O

when st epping notor 45 stops

much leakage

FIG5b ¢

(

less leakage
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(step 182), personal check 16 is fed in the direction of arrow B for a
nursber of steps equivalent to the distance from paper detector 24 to form
st opper 25. The back-feed success flag is therefore set (step 184), and
control returns to the main procedure gy@a in Fig. 15. It is to be noted
that while the back-feed operation executed by the present enbodinent to
repeat the M CR code reading process is controlled by the nethod shown in
Figs. 19, 20, and 21 and descri bed above, re-reading can al so be enabl ed by
sinmply feeding personal check 16 in the direction of arrow C for a nunber
of steps equivalent to the nunber of read steps. In this case back-feed
failure detection is not executed, and the&8orrgsmondi ng eval uati on steps
are therefore not required. In additﬁr gis glso possible if the
| eadi ng edge of personal check 16 ig 2Bn of arrow C from
magnetic head 31 to the area near t
personal check 16 need not be fed al
position 26. It is also possible tT
personal check 16 in the di recti ok
check 16 in the direction of arrow
27 when reading in this reverse qki
a
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data stoked to recognition result storage'nmeans 72, i.e., the recognition
results of the nost recent M CR code reading operation, to the host device
(step 192). -As descri bed above, status data indicating whether the read
operation has been executed for the mum,ger check lint is-also sent with
the recognition results. This status daté I's only meaningful within the
context of a single MCR code readi ng operation, however, and is therefore
set to indicate whether the maxi mum nunber of read operations has been

executed, i.e., whether re-reading is prohibited or not. When any ot her
command is received, that command is executed (step . (Check processing
by the present enbodi nent) 35 Fig. 23 is a flné/c %&Da check
processi ng procedure executed in a retail h , exanpl e, when

the printer of the present enbodinent is
met hod descri bed above. It is to be noted
of this flow chart, a POS termnal is usef
device 1 shown in Fig. 12. \Wen the operald
custoner (step 201), the operator openat ef
transaction by reading the MCR code 4n !
appropriate. The P m pal therefolg ey
and sends a corman% he%a' nt er ap?)gi
scan the M CR code. :

%gﬂ e first control

_ h ol | owi ng description
é of anpl e only as host

208i 33N H check froma

t i nal to conplete the

dqB8i t he check as

kK p 8cessing node,

sereURnvention to

FIG. 7b
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When the printer receives, interprets, and executes the command, it enters
t he check insertion standby node. When the operator inserts the check for
endorsenent, the printer reads the NICR code printed to the check by
executing the procedure shown in Figs.8743and 15, and sends the recognition
results to the POS termnal (step 202). The PCS termi nal then determ nes by
interpreting the received status information whether M CR code readi ng was
normal Iy conpleted (step 203). If reading was conpleted normally, the
received recognition results are confirmed (step 204), and if the required
character recognition is confirpedg Reck is determned to be valid or
invalid (step 205). Check valldltywcan be acconpl i shed, for exanple, by

conmparing the recogni zed account rﬁk¢$ aldat abase of invalid account
nunbers. If the check iis valif t a outp a comand to | oad
the check to the cut-sHeet forjm prent siftion. gsﬁe printer thus
executes the | oad comggng a? irs_-logagled to e cut-sheet form
print start position ) e 3B6{the check can be inprinted
by .executing the sahe--g nt t¢ any (Eﬁer cut-sheet form
The PCS term nal therefofe sends . dat d the cut-sheet
formeject command to be)execy ipting is leted to the
printer. The printer Fh /N akd/ ej ect sf thefcheck in response to the

recei ved conmmands. (step 20
| oad a cut-sheet formfor ﬁ?l the store name and check
amount. The printer thus exe dnd enters the cut-sheet
forminsertion standby stat e ¥heg g;_;per. or—inserts the check face-up
to the cut-sheet forminsertion qg5|t|on for printing, the printer |oads
t he check to the cut-sheet
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formprint start position. Wen |oading is conpleted, the PCS termna

sends the print data and the cut-sheet formeject conmmand to the printer,
which then prints and ejects the check accordingly (step 208). Wen the
check is ejected, the operator hands tgz %heck to the 36 custoner for
confirmation of the face anount and sigh? g, receives the check back, and
conpl etes the transaction (step 209). If MCR code reading was not normally
conpleted (step 203), it is possible that either the operator inserted the
check in the wong direction, or a paper jamoccurred and processi ng was
interrupted. The operator nust therefore decide to repeat or not repeat

M CR code reading (step 210). If MCR code readin Se@t normal |y
conpl et ed because required characters in the MCR|c ddul d not be
recogni zed (step 204), the POS term nal determ ne Hér to repeat MCR
code reading (step 210). Wen it is determned to code readi ng,
the POS term nal se e read M CR code command NIf b e previous
M CR code readi ng oglaéqn conpl eted normal |y, 3BBy [ be at
the re-read start position, and re-reading can §8h d. If reading was
not conpleted normally, or if MCR code readi ng was ted the maxi mnumm
all owabl e tines per check, the check will have alrea en ejected. The
printer therefore enters the printer insertio83stand ate, and
re-reading is executed once the operator inserts the k to the cut-sheet
forminsertion
39
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position. again (step 202). After re-reading is conpleted, the process from
step 203 is executed again. Wien it is deternined to not repeat M CR code
readi ng (step 210), the POS term nal sends the eject check command. The
printer therefore executes the eject cd@/@¥d and ejects the check (step
211). If reading was not normally conpleted, -the check is already ejected
when reading is conpleted. Execution of the eject command in this case w |
be invalid because thee M CR code read function has already term nated, and

nothing will happen. \Wen the check i et ined invalid and when M CR
code reading fails, the operator ret check to the customer and nust
recei ve paynent in cash or by sone ot her s. It is to be noted that
while printing the payee and check anount the face of the check has been
described in the present enbodi ment abov is2Q@art of the above process
may be omtted when the custoner conpl e face side of the check
(Control nethod 2) The second control of the present invention
references with the host device the rdgc on results obtained during
M CR code readi ng, and determ neg £ie |nex ocess to execute based on
those results. A flow chart of this ségi ntrol nmethod is shown in Fig.
24. The first step 221 determ nes whet gqnnand received fromthe
37 -
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host device is a command relating to M CR code reading. If the received
conmand is not the read M CR code command, the M CR code readi ng process is
aborted and the received conmand is executed (step 222). If the received
command is the |oad check command or readab CR code command, -the printer is
set to the cut-sheet forminsertion standby state. If the input command is
cancel ed before a check is inserted when in the cut-sheet form standby
state (step 223), the cut-sheet form standby state is cancel ed, paper
transportation drive power transfer system sw tching nechanism94 is
swtched to drive roll paper transportatton rollers 4la, 41b, printing to
rol|l paper is enabled (stepiR85devicars the preﬁewgf?ernlnates Command
cancel | ation can be effected by theqhostidevice i npugding a cangsl
cut -sheet form standby conmand, byt he oEerator op ting a switch, or
ot her neans, \Wen the ogerator tn hce[down TG endor senent
printing, check i nserti qrhgst deaed mean bt ep 224).
Cut - sheet form |l oading rlollers he direction
of arrow D) to hold t.ba.che
path 20. Stepping notor 45 ifs then operated to feed personfal check 16 a
predeterm ned distance in theg direction of arrow B, tﬂére y advanci ng the
| eadi ng edge of personal chegk 167@9 the position of gn¢tic head 31 (step
225). Print head 13 is then poved s/t 0 the g e thelprinting area in
the direction of arrow K ) esser 33 i s noved toward magnetic head

= sk 16 is th bet ween nedi a
ifs.si nul t apeously supplied to

3 .
el ectromagnet 32 to remagnet zg tlyp M CR coggmmang M CR code readi ng
___~/ execution
recognition means
result storage
means
A
71 l 70
~ o~
read data < read data
interpreter _ storage means
66 69
o~ ~
printing -MICR
mechanism mechanism
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process (step 227) executed thereafter is the sane as that described in the
first enbodi ment above, and further description is therefore onmtted bel ow
When M CR code reading is conpleted, print head 13 is noved back within the
printing area, and nedia presser 33 isyzgiyrned to the print position
separated from magnetic head 31. The read data is then interpreted by read
data interpreter 71, and the recognition results are stored tenporarily to
RAM 77. The process where by the recognized information is then sent to
host device 1 and confirmed is described next. The M CR code recognition
results are output to host device 1 through data transm ssion neans 73 and
interface 76 (step 230). Wen transm ssion of the recognition results is
conpl eted, host device 1 determines the validity of the check from which

the information was read based on the received recognition results. The
printer is set to the standby state in order to receive 38 the
eval uation resylT (step 231). 1T check processing Is anceled durijng this
standby state (jsg@p 231), tﬁg re nder theggroced% cpbortdd, and
the check is eLeE? d. xbnnang cancel l atioh can Ppe effecte host
device inputting a Peéerva-€Valuar+ resaf t #d, by the
oper at or operatjf ng ESMA of cﬁhen npansn Whenvthp ewaluatl n esult is
received (step [232) Ethe'cdntent of the.resulh i te. } mhether 1he check is
valid or invalifd, i ,conﬁnrred(s,qep.23$) :f-the. oo
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check i.s invalid, the formis ejected (step 234), roll paper is selected
(st.ep 235), and the -procedure termnates. Note that the process for
ejecting a check is the same as that described in the first enbodi nent
above, and further description thereofl3gf2Imtted below I|f the check is
valid, however, personal check 16 is advanced to the print start position
(step 236). The direction in which paper feed occurs at this tinme to | oad
personal check 16 to cut-sheet formprint start position 27 shown in Fig. 3
depends upon the paper feed distance travel ed during M CR code reading.
Specifically, if the | eading edge of personal check 16 has not reached

cut-sheet formprint start position 2%~—p&rso heck 16 is advanced in
the direction of arrow B; if the |ead ngSs'H@Thas passed cut-sheet form -
print start position 27, personal checR~36-is—~+€l in the direction of arrow

C. Wien personal check 16 is fed in the reverse di rectlon cut-sheet form

| oading rollers 23 are cl osed befgre page : ' to hold personal
check 16. Wen feeding toge hady v >position 27 is

conpl et ed, cut-ﬂ)get f orm{l oadi ng rol e opened. It is to be noted
that each of the stleTEHdEaCT | Ped above may e executed in response to
separ at e commands ri{eghereomimanth it he host de| ce, or macié) conmands coveri ng
the plural steps requi red Tor M b %g.may be i nput
fromthe host devicex or these separate .
processes managed of
whi l e the above enbot™#s :
executed with the ¢ - ' - e ing endor senent
printing, it wll Ie ObVI ous tha1t0 CR CosXledadi ng C
and then followed By printing E‘B% face of t eNcheck b

Feed check : to magnetic head 106

I :
Media presser : load |~107

MICR code reading 108

i
Media presser : unload 109

110

111

Transmit MICR results
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di sposi-ng magnetic head 31 and magnet 32 symmetrically to the center line
of +paper path 20. In order to print on the face of a check in succession to
M CR code reading without reversing the check, both the nmagnetic head and
magnet shoul d be di sposed on upper surisgcz3of the paper path. Plus, the

di stance between them and the right end of the paper path, which is the
reference position for MCR readi ng, should be the sane as one in the
printer for "endorsenent printing" because of the requirenent of the MCR
check 39 standard. In this context, the position of the magnetic heads
in the printer for "face printing” and printer for "endorsenment printing"
are disposed symetrically to the center plain of upper and | ower surface
of the paper_path. Because the purchase amount is commonly witten to e
face, and be witten both in n ars and text, processing requir 3
nore tinme.\I¥ /the information is pr gd by the printing apparatus,
processi ng dan be reliably executed Ijn a short period. It is possible tJo
enabl e seleqtion of the process folldwing M CR code reading by providirg
magneti ¢ hegd 31 on both si s of thaS sLmLIe s
orientation jof the check a aceesdr ~<andagsefrent or face pringing|at
check insertlion. In this casts "%@ﬁc_' ’ i

sel ect eithgr endorsenent printing—s ace printing according to the sijde
on which thd MCR code is detected. I Yis also not necessary to limt the

nunber of mggnetic hpgsifedl sposed tp papel fging 10 JRReendd P! Yral
magneti c hegds nmay bg comntandd to t ak@nithatid®! | command =~ |command

113
\J

192 Y ~—_ ~ |Resend MICR results
=
Eject paper N 117 : /1_/1 4

N 12

" Transmit results | -
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M CR code readi ngs and conpare the data obtained fromthe plural readings
as a neans of inproving data reliability. Such an arrangenent al so nakes it
possible to read MCR codes printed to a larger (plural line) printing
area. It is also not necessary to |imistd® printing apparatus to one
printing head, and both check face and endorsenent printing can be enabl ed
with a single pass through the paper path by providing plural print heads
on both sides of the paper path. [Effect of the invention] As described

her ei nabove, the printing apparatus according to the present invention is
an apparatus capabl e of snoothly executing plural processes using a single
paper path, specifically, capable of both reading the MCR code and

printing an endorsenment with a singl
busi nesses can t

inretail and other

RSPARY!

he check. Check processing

Bitfi ed by neans of the

printing apparatus of the present

e si
inti ' ! BTART! on. The_;fg? cust omer in
time can al so be shortened, and cupMiGBicode ras i nproved, by. processing

personal checks using the 1t us of the.1|c§23_sent i nvention.

processi ng

Mor eover, because a nechahi smis pfovstdadefeotiondr 4gsi ng t he personal check
to the magnetic head, the{M CR codg_rreagngticheath rfate can be i nproved even
with checks that are winkled or fol ded | e eff d@ﬁof external noi se can
al so be reduced because a]magneti c- i VI Ggd around t he magnetic
head, and reading can thus be no "@f@‘%fggﬁ\;g DR Eion 40

Set c.haracter waveform 134

detection flag

" Paper fed to
- nnt_stagt positio

haractqr waveform
detech;:n flag

139

Absence of 4
character waveform while
predetermined length
of feed?

MICR code
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[ BRIEF DESCRIPTION OF THE FIGURES] Fig. 1 is an overview show ng the
printing apparatus according to the present invention based on a printer;
Fig. 2 is a disassenbled view of the printing apparatus shown in Fig. 1
providing a view of the magnetic head dispesed to the paper path; Fig. 3 is
a cross section of the printing apparatus shown in Fig. 1; Fig. 4 (a) is a
cross section, and Fig. 4 (b) is a side view, of primarily the drive system
of the printing apparatus shown in Fig. 1; Fig. 5 is used for a conparison
of the structure of the notor shield; Fig. 6 (a) is a top view, and Fig. 6
(b) is a side cross section of an enlarged view of the area around the
magneti c head of the printing apparatus shown in Fig. 1 with the nedia
presser separated fromthe nagnetic head; Fig. 7 (a) is a top view, and

Fig. 7 (b) is a side cross section of an enlarged view of the area around

t he magnetic head of the printjng apparatus shown in Fig. 1 with the nedia
presser pressed to the magnetic head; Fig. 8-is used to describe the
operation of the nedia presser shown in Figs. 6 and 7 by neans of print
head nmovenent; Fig. 9 (a) is a top cross section, and Fig. 9 (b) is a side
cross section, of the enlarged ga around the magnetic head in a printing
apparatus according to an alteklyglfive enbodi nent of the present invention;
Fig. 10 is a top cross section df the eqlqrged area around the magnetic
head in a printing apparatus_ae di ng tg a further alternative enbodi ment
of the present inventign: ' d® cross section of the enlarged
aréa around the nagnet| f ]
further alternative enbodi ne ¥ 140

Eject command
received?

143
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144-1 T | Recognize 1-/ '
Backfeed
] 145 E
ﬂ?c"ﬁ'fﬁi'c'{%g': ° .hlﬁgr}zt:cﬁon
< ! 148
END
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of the-.present invention; Fig. 12 is a function block diagramof the
pri-nting apparatus shown in Fig. 1; Fig. 13 is a control bl ock di agram of
the printing apparatus shown in Fig. 1; Fig. 14 is a flow chart of a first
control nethod according to the presenizjayention; Fig. 15 is a
continuation of the flow chart of a first control nethod according to the
present invention; Fig. 16 is a flow chart of the M CR code readi ng process
executed in the printer shown in the preferred enbodi ment of the invention;
"Fig. 17 is a.continuation of the flow chart of the M CR code reading
process executed in the printer shown in the preferred enbodi nent of the

i nventi on; 41 Fig. 18 is a flow chart of the check ejection process in
the printer shown in the preferred enbodi nent of the invention; Fig. 19 is
a flow chart of the process transporting the check to the re- read position
in the printer shown in the preferred enbodi nent of the invention; Fig. 20
is a continuation of the flow chart of the process transporting the check
to the re-read position in the printer shown in the preferred

C STAF;tT. )

Eject cut-sheet form

commang? receive
158 | 152
Start eject Execute other
cut-sheet form process| . (recelved) command

154

Paperinserﬁon
not detécted?

Y

Additional
feed operation

155

.f~156

Switch paper
transportation drive

<

(oo )
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enbodi erit of the invention; Fig. 21 is a continuation of the flow chart of
the, process transporting the check to the re-read position in the printer
shown in the preferred enbodi nent of t 5 invention; Fig. 22 is a flow chart
of the re-send comrand process in the B VﬁSer shown in the preferred

enbodi nent of the invention; Fig. 23 is a flow chart of the check
processi ng operation using the printer shown in the preferred enbodi nent of
the invention;, and Fig. 24 is a flow chart of a second control nethod
according to the present invention. [Key] 10 Printing apparatus based on
a printer 11 Mai n housing 12 GQui de shaft 13 Print head 14 Pl aten 15
Rol | paper 16 Cut - sheet forn1€ﬁc ——~check) 20 Paper path 21 Paper

i nsertion opening 23 Cut - sheev\ _{ ?ﬁi?na)iqg1rollers 24 Paper detector
25 For m st opper 26 Cut - sheet_formjnsdrtron position 27 Cut - sheet
formprint start position Start backfeed
operation

Paper insertion
‘detected?

[~ Motor started in the
direction of arrow C

1 66—1 |
Motor stopped

Remaining
feed dlg't?ance

N 168

Number of read steps=
number of read steps- .
number of non-paper detection steps

FIG. 19



28 Ri ght side of paper path 29 Paper feed rollers 31 Magneti c head
3la, Detection surface 32 Magnet 33 Medi a presser 42 34 © Presser
roller 35 Torsion coil spring 36 Shaft 40 Rol | paper path 41 Rol |
paper transportation rollers 45 St eppor@3not or 50 Cover 51,52
Magnetic shields 56 Sl eeve 57 Lift [ever 58 Swi tching |ever 43

®
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Stepping motor started, ('1
stogge in tha direction [/. 70
of arrow C

| 171
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172 _
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Remaining
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: N Stepping motor started,
stopped in the direction
of arrowB




WHAT | S CLAI MED: 1. A printing apparatus conprising a nedia path for

gui di ng recordi ng nedia; at | east one magnetic detector for detecting a
magneti c pattern recorded to the recording medium while the recording
medium is transported in a nmedia transgpfdz direction along the medium
pat h, and disposed in the nedia path facing at | east one side of the _
recording nedia; and a print head for printing to at | east one side of the
recording media transported through the nmedia path while the print head
noves reciprocally widthwi se relative to the mediumpath within a
predeterm ned printi ng range; sa medi a path being provided wth a nedia
guide for regulating a rel atlveltl on of the recording ato said
magneti c detector and a hone possAon of said print head i di rection
per pendi cul ar to the nedi a transprt direction A printji ng appar at us
according to Cdaim1 co t means for transporting
the recording nediumin e print head angd the nmagnetic
detector. 3. A printi i
transport neans is]|
for transporting t

e record| ng d| umto
Ofr

printing, and a segond speeo Ot MaRgy g the recoydi to the
magneti c detector phile rf(ﬁ?ﬁ sertiome tion,

J et;:ged" Elct C 186

_ o

181

Motor stopped

182
Remaining
eed dis‘;ance=0

Stepping motor started,

stopping in the directton s
of ar?'ou? B . '

f187

Interrupt backfeed |

183

f1 88

Backfeed failure

Backfeed ~ | [ 184

successiul
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END
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wherein the second speed is higher than the first speed. 4. A printing
apparatus according to Caim2 wherein the transport neans is capabl e of
"transporting the recording nediumin both forward and reverse directions in
the nedia path. 5. A printing apparaﬁy;zyccording to Jdaim2 wherein the
transport neans conprises first and second rollers positioned al ong the
nmedi a path before and after the magnetic detector in the nedia transport
direction. 6. A printing apparatus.according to Claim?2 wherein the
transport neans conprises a drive notor, and a ferronmagnetic shield nenber
covering said notor. 7. A printing apparatus according to Claim®6 wherein
said shield nenber has corners fornmed of seanless integral nenbers. 8. A
printing apparatus according to Claim1l conprising a high magnetic
perneability shield at |least facing to the detection surface of the
magneti c detector, or behind said nmagnetic detector. 9. ‘A printing
apparatus according to Claim1 conprising; da nedia presser for applying
pressure on the recordi ng medi um agai nst the detection surface of the
magneti c detector having-at | east one presser roller capable of rotating
for allowing the recording nediumto be transported, and at |east one
transport roller disposed in the nedia transport path:

[ 192 ' (-1 93
Send Execute other .
recognition results | | (received) command

1€

( eno )

FIG. 22



sai d -presser roller(s) rotating in synchronismwth said transport
roller(s). 10. A printing apparatus according to Claim1 conprising;, a
medi a presser for applying pressure on the recordi ng nedi um agai nst the
detection surface of the magnetic detggpmy having at |east one presser
roller capable of rotating for allowng the recording nediumto be .
transported, wherein the nedi a presser conprises: a spring for pressing the
presser roller shaft toward the magnetic detector, and a sleeve for
covering said shaft avoiding said shaft fronlcontactlng said shaft. 11. A
printing apparatus according to Caim1 conprising; a nmedia presser for
appl yi ng pressure on the recordi ng nedi um agai nst the detection surface of
the magnetic detector, wherein the media presser conprises at |east two
contact nenbers arrayed i t a direction approxi mately

per pendi cul ar to the traﬂspoﬁFABFrecilon of the recording medi um and  is
characterized by one of these gonta 20dnber s opposing the detection
surface. 12. A printingpapparatos—agcording to Caim 11 wherein the nedia

presser is configured so ﬁemwemma t he pressure bal ance of said contact
nmenbers applied to the comtactymembers. :

=
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13. A printing apparatus according to Claim 1l conprising; a nedia presser
for applying pressure on the recordi ng nedi um agai nst the detection surface
of the magnetic detector, and gap varying neans for changing the gap
between the nedia presser and the nagpgypg detector; said gap varying neans
bei ng capable of setting at |east two stages of gap: a gap greater than the’
t hi ckness of any recordi ng nedi um 9‘ used, and a gap in which
the recording mediumis pressed age pagneti ¢ detector. 14. A
printing apparatus according to Cla|n11 conprlségq; a nedia presser for
appl ying pressure on the rec-rdlng pdi-omggai he detection surface of
t he magneti c detector__having '3 7 gsser roller capable of
rotating for allow ng the recordi Tro~eck pe transported, and at | east
one transport rollfERsuidemgrsed 1n the i a transport path: said presser

roller(s) rotati g-ethelveayamanmsmvmth jal d transpoft roller(s). 15. A
printing apparatus{agcording {0 C.a re223prising a print head
drive nmeans for 25 ijNg t he—piitThia atn Gigie danealiBs 2B+ V| W dt hwi se to the nedi a
pat h, and capabl drivling the P~ 0 a prescribed place outside

the printing range o at |east one si deys 'thgz%dt Wi se direction; wherein
the gap varying neang reduces the gap—+0 of e fecordi ng nedi um agai nst
the magnetic detectonq in gonj ungt AT S~suinent of the print head to
sai d prescribed placg. 16] A print™Rg atUs according to Claim13
wherein the gap varyijng - Y

Food check : to magnetio head [~~225
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* Media presser : load 226

|
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] |
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|
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means i s made of non-magnetic materials.: 17. A printing apparatus
according to Claim13 further conprising a cover for covering said gap

di sposed above at | east one of the nedia presser and the magnetic detector.
18. A printing apparatus according to d ai 1 wherein the nmedia path
conprises a path curving in the direction in Which the recording nediumis
transported, and the magnetic detector is disposed to said curving path.

19. A printing ﬁgfaratus according to. Claim1 wherein the media path
conprises a n@d E%mm%mﬁld out of the media path at the entry
thereto for t%@%‘hﬁ%&tﬁ?ﬁhﬂ%E&ﬁz@ﬂ&feﬂx&&thﬁ'ef&cordi ng mediumto the
nmedia path, a gneti zing € nagnetic pattern of the
recordi ng medi um di sposed to the nedia path on the magnetic detector side

of the form SA%EKA)Q@‘. A printing apparatus according to Claim1-
conpri si ng magnet PAinibih, MICR &s@%aHing fignd 4 eutislgent forminigrintedatithhe

i face on whPBIMLGE Fes Soh P RETRRAL Fabt Ta‘%?f%%@bﬁ.gkf?-ﬁg% Sebdef by
accordi ng to feansaf@ sihglecipparatus, theraby simplifyingrprocessing ané edneingithe
controlled %r@%@mﬁ& Qﬂﬂc‘é during nmagnetic pattern reading.
Magnetic head 31 and magnet 32 for reading the MICR code are
disposed to slope 22 of paper path 20 provided in printer housing 11. Any
personal check 16 in paper path 20 is held by cut-sheet form loading rollers
23 and/or transportation rollers 29, which operate at a sjrnchronized speed,
and is passed over magnetic head 31 for MICR code reading. Thereafter,
personal check 16 is held by loading rollers 23 and/or transportation rollers 29
for endorsement printing by print head 13.
{Selected figure} Fig.8
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22. A printing apparatus according to Caim1l wherein theagn

detector is disposed to the first side of the recordi ng nedj
t hrough the nmedia path. the print head is disposed to enabl !ﬂm !ltﬂimmuulll
the second side of the said recording nedium and the readi

t he magnet WHAT ISrGLAIMER: printing TGrrection of the pritnt head are

roughly pegpend ?ﬁﬂb r?sﬁ ing to
Claim1 vvhgJO l‘&CIﬂltlﬂrrl;"lwsi{ggﬁl)e I C égf& tggithor ﬁ%gismeghgg gﬁ{(ﬁ%g 2ﬁgf t he
medi a path 8% he print head. 47 24 A printing apparatus accor ding to
C ai m 2 furtheratdepst Jneg neagreediteidetecpor fer ndetedting | ® miaghetioapattern

det ecti on og.d C a ,

det ect | of ?%%Qﬁei ) E*%?néé%%%%l tﬁﬁéﬁﬁe@o‘r@%ﬁ%&%@sﬂ%ﬁf%@e
magnetlc At 1 E FAN S i

Cer i nat | 0gisbsdgH thisGmbdfal Bith Heliee Wb 3nackian ome%eaﬁlﬂe%smagnet i c

pattern is n@t det ected duri ng predeterm ned anmount of recording nedl a
transportaﬁ1 A printing apparatus according to Caim24 wherei'n the

magnetic pattera piﬁttehbadrrfoi printhag toat d@dstqinwmdmmmtgfmedmr ation

having bhciaRpepigd TRebIER the ks B $huft IGHR0EREE T -
char act e wwamm path w1th1n a predetermmed pnntmg

ange;
said media path being provided with a media guide for regulating a
relative position of the recording media to said magnetic detector and a home
 position of said print head in a direction perpendicular to the media

transport direction.

2. A printing apparatus according to Claim 1 comprising a common
transport means for transporting the recording medium in the media path to
the print head and the magnetic detector.

3. A printing apparatus according to Claim 2 wherein the transport
means is capable of operating at least two speeds:
' a first speed for transporting the recording medium to the print
head while performing printing, and
| a second speed for transporting the recording medium to the
b‘ magnetic detector while performing magnetic detection,
| wherein t_he second speed is higher than the first speed.

4. A printing apparatus according to Claim 2 wherein the transport
means is capable of transporting the recording medium in both forward and
reverse directions in the media path.

5. A printing apparatus according to Claim 2 wherein the transport
-means comprises first and second rollers positioned along the media path
| before and after the magnetic detector in the media transport direction.

LI Description : paged

REPLACEMENT SHEETS SG

| B Description : paged .. .. to paged —
) _ JIClaim(s) : paged #£?to paged

. 00 Drawing(s) : paged 77 to paged .
O Abstract - Paged=Tto paged T

————



magnetlc pattern detection term nation detection neans detecti
ternination of magnetic pattern detection based on the recor di ﬂi‘ ﬂ"“ﬂ”llll”llll
bei ng transported a predeterm ned anount. 28. A printing app

according to Claim24 further conprising: transport control “freans f or
controlling r cordln Jredi um t ransport at to efect the magnetic pattern,

and transport8tionfa & BRPARR YT gFROT 2whetriRt the transport
transportatiomela;usmmbmsesnsport control rreans and characterized by the
transport control neans, H%'R’ESB g gthe print mediumto the prescribed
position appropriate to the succee Qperation to, be executed based on

the amount of nedia tra@$ wm@ﬁc@émrﬁ @h@‘tmﬁﬁifltlat‘t@n am)unt

storing neans after nagnetic pattern detection is term nated 29.

printing appagatus,accordin aim 28 furt&e) ONPLI S per a

sel ection .neahs foft BOSRE @8@%’@1‘?\5 h )?@t‘ij §}3} ld
according to mlembardmﬁmpnsfoemeddd’tseamlessm atlsnerﬁBers A printing
apparatus according to Caim?29 characterized by sal d succeedi ng operation

bei ng one of the printing process, print nedium electlon process, and the
magneti ¢ patt®rn rdpyintieg apnamtue@ssordmsmClaaxqo mmpngmg)pdmahmagnetlc

accordi ng to fdrahsamlity @Hfélﬂsdtrlﬁasﬂ fﬁcgié 6 thérdafbetion’ sdrfa& ¥f Bt 34bnetic

transmtting data froi i ce,
g éjetector or &und sal magnetlc etector.

. 9. A printing apparatus according to Claim 1 comprising;

N a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector having at least one
presser roller capable of rotating for allowing the record.mg medium to be
transported, and

at least one transport roller disposed in the media transport path:
said presser roller(s) rotating in synchronism with said transport

roller(s).

10. A printing apparatus according to Claim 1 comprising;

a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector having at least one
presser roller capable of rotating for allowing the recording medium to be

. transported, wherem the media presser comprises: _
% a spnng for pressing the presser roller shaft toward the
magnetic detector, and
a sleeve for covering said shaft avoiding said shaft from

contacting said shaft.

11. A printing apparatus according to Claim 1 comprising;

a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector, wherein the media
presser comprises at least two contact members arrayed in series in a
direction approximately perpendicular to the transport direction of the
rec_:ofding medium, and
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data transmi ssion means for sendi ng to the host device throgﬁm m .
interface means a result of magnetic pattern reading; chara na "mum;mm
the result sent by the data transm ssion nmeans includes the inhfdrnatién s
identifying the state of the printing apparatus durrng magnetrc pattern

detection. 32. A printj !',aﬁ? |

conprising nmeans (104, lfr%laqgg%‘-& ?)de ec P%%ean %@o&ﬁéﬂbet er&r’rgﬁgalfngoﬁl

t he magnetic %ﬁ?@msﬂéﬁﬁpng characterized by the information identifying
the state of the printing apparatus during magnetrc pattern det ection being

f t t whet h t det t
SUcoess ul 1y 1253, '&yﬁnaiapiéﬁz [ Bekafie dFnG1EE ofL Whett B, o
by the infof nesser isdeonfigwiedosq he tgtchangefthehpressure batpmppﬁrsmds:oahnacmg
nmagneti c pat tgrRpdes gﬁélég?gggggg%ﬁ h@ _identifying whether magnetic

pattern detection can y after magnetic pattern
detection. 34. A printing apparatus accordl ng to Caim31l conprising: a

transport comnty.ol Ap ﬂi&uigmp%@mﬁgla&d&amgewcmﬁmrasaﬂiprmmgansportatIon to
detect the magnetrclxga ern redeterm ned gommand feceived from

the host device; BFESEET o o & P3PPI en8RnkG JPC gige
anmount of rredigamsmmnteanomluﬂ';csafthetmagnphcﬂemmor,(ﬂnr}reans and a

operation seglecti ?lﬁﬁn £t r
execut ed acéor d|~ﬁ=%p-on€ érgﬁ aﬁﬁ C pdﬁéﬁfaﬁ?g&?%%&ggu dﬁgplr}rg 1%n
received frombdideyaagngtio; Ct@lhd characterized by the transport control

means transporting theggid ghprmr_vﬁrg iz ain3chdin 8 S aBis of Rettih® htARASO BIbAL €
to: the succeeg % &r ocess
7 stage gap: a gap greater than the thickness of any recording medium
allowed to be used, and a gap in which the recording medium is pressed

\against the magnetic detector.

14. A printing apparatus according to Claim 18 comprising;

a media presser for applying pressure on the recording medium
against the detection surface of the magnetic detector having at least one
presser roller capable of rotating for allowing the recording medium to be
transported, and

at least one transport roller disposed in the media transport path:
said presser roller(s) rotating in synchronism with said transport
rollex(s).

— .15. A printing apparatus according to Claim 13 further comprising a print
head drive means for driving the print head reciprocally widthwise to the
media path, and capable of driving the print head to a prescribed place
outside the printing range on at least one side of the widthwise direction;
wherein the gap varying means reduces the gap to press the recording
medium against the magnetic detector in conjunction with the movement of
the print head to said prescribed place. '

16. A printing apparatus according to Claim 13 wherein the gap vérying
| means is made of non-magnetic materials.

This is thg'reptacement sheet

Pate: 16 APR 1998



be executed after magnetic pattern detection is terminated. 35 A pri r\m‘ ﬁ“\

apparatus according to Claim 34 wherein the information rec Imnﬂ H““
host device is the control comrand for the succeeding proces

execut ed. 49 36. A printing apparatus according to Caim 34
characterized by sai d succeedi ng process_#6ing one of the printing process,
print medi umm ectA phinting apparatngd atdvedimgteClainpls fisrthex compiisinig aover

process. 0, [

Bccording 1o efg.&?n&&ﬁgﬁg?%?@??%é%s By Abd o DaeP ol o chBlln8Bp RSy and
of the magnetthe magretiodetastodorinting by neans of the print head after
reading the nagnetic pattern of the sanme recording nedium 38. A control

thod f i ntj ng. t di g t 37. wher ej.n t he,. tic
battern s ddbect dh BHEES ARRAat, Riegrimg (o CYRTT T wHEr B iHe, Pdin AGD |
direction thrcanqinsdsea path supving inttherdipeotionnin whdch Hooretiondingniedinmmaisa

start positlgp &L ‘Qg ceedi ng operation based on the anpunt the
recordi ng mediuninas Been transported to perform magnetic pattern reading.

39. A control nethedmagnetis detecioy is disnosed to saidpurving pathel ai m 38 furt her
conprising a process selection process for selecting the succeedlng process
to be execut%g accordlqgnto t he detectian res he . net | at t

g apparatus according to ia:m (ifw ereln the me pat
comprises a media stopper moving in and out of the media path at the entry
thereto for temporarily stopping the entry of:a recording medium to the
media path, and

a magnet for remagnetizing the magnetic pattern of the recording
medium disposed to the media path on the magnetic detector side of the form

stopper.

20. A printing apparatus according to Claim 1 comprising magnetizing
means for remagnetizing the magnetic pattern of the recording medium
embedded to the media path from the side opposite the surface on which the
recording medium travels.

21. A printing apparatus according to Claim 20‘wherein said magnetizing
means is an electrically controlled magnet magnetized only during magnetic
pattern reading.

22. A printing apparatus according to Claim 1 wherein the magnetic
detector is disposed to the first side of the recordmg medium guided through

the media path,
the print head is disposed to enable pnntmg to the second side of the

. said recording medium, and .
the reading direction of the magnetic pattern and the printing
direction of the print head are roughly perpendicular to each other.,

23. A printing apparatus according to Claim 1 wherein the magnetic
detector is disposed between the inlet of the media path and the print head.
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40. A control method for controlling a printing apparatus a
Claim 13 characterized by that the gap varyi ng neans reducesﬂmwjm ﬁl!‘mm””"l
press the recordi ng nedi um agai nst the magnetic detector wh

edge of the recording mediumreaches the magnetic detector, further

advanci ng the recordi ng nedi um by neans&f. the transport neans for nmagnetic

pattern readifg, Anprihbnggappardtpsngecording toClahne 2 fdmhgnpcohq,,ggﬁzgt Qr
battern readiABEEe 2R %@ﬁﬁé%ﬁ?’%@' oWiftal thedBe O Mg e | ©
~ appar at us actebmmafgone magnpticpattemdateetiond by the fol | owing. processes:
readi ng the rragnetlc pattern by neans of the magnetic detector; setting the

recordi ng o the print hea re ni zi th attern before
or after sai L fah Ere?ﬁ g‘é“t &B%) @g’% %W%;Pﬁ MANSEENS of
the print hqmitem detecuenotetmmauamdevemmtm imeans deteeto thie rtgrmmiaﬁoﬁ eft i ng
process. Ao hRd i Ll @Qg éa;qé aim
41 wherein \ﬂ"‘laé‘% magnet fec pé’%‘ogears%dfbél 'gltgn#gt & ?n\%g]ﬁ?fgq a plrs&ogss
ej ecting t heleuteqteddwmmmmmdtmomap%rqsalsdmgdne%str@a@qntauonng
process, and

26. A printing apparatus according to Claim 24 wherein the magnetic

pattern detection termination detection mears begins the operation when

l the recording medium is transported a predetermined amount after having

~ been inserted,

27. A printing apparatus according to Claim 24 characterized by the
magnetic pattern -detection termination detection means detecting the
termination of magnetic pattern detection based on the recording medium
being transported a predetermined amount.

28. A printing apparatus according to Claim 24 further comprising:
l transport control means for controlling recording medium
transportation to detect the magnetic pattern, and
transportation amount storing means for storing an amount of media
transportation by said transport control means; and '
' characterized by the transport control means transporting the print
Lo medium to the prescribed position appropriate to the succeeding operation to
be executed based on the amount of media transportation stored i the
transpoftation amount storing means after magnetic pattern detection is

terminated.

29. A printing apparatus according to Claim 28 further comprising
operation selection means for selecting the succeeding operation to be
executed according to the magnetic pattern detection results. '

30. A printing apparatus according to Claim 29 characterized by said
succeeding operation being one of the printing process, print medium
ejection process, and the magnetic pattern re-detection process.
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when the nagnetic pattern is not confirmed to be valid, the

ejecting the recording nediumis executed w thout executing ﬂmmm"““"‘ﬂ“"l“,
process. 43. A control nethod for a-printing apparatus according @ aism *
41 further conprising a process for ejecting the recordi ng nedi umfromthe

red 2 poth. 4t CRYUASLEY ollod ASoRSB eha oS beu g per g

delectably I N7t he, proces
control method mn_agfaegmwfa}ipeﬂeawgaaréd@mmqmg.ﬁwfnﬂ:@wama| zed

by conpri si ngedigé,ore the magnetlc pattern readl ng process: instructing the
start of magnetic at#rern r.ea goert r ordln medi umto the

I n
medi a path} and iaﬁamtlﬁ‘?-}g ??nsr X i E‘H‘ hp%lh enice threnghi saishi a
‘insertion printexface m‘eansﬂal:enult mmhtdphmernmeamglgll ng a printing

TR bri nt o um Lo IRF SR bt LSS SEOL O
medi um accor’@ﬁﬁg} lae ﬂF&iﬁ%ﬁ?ﬁ Hgﬁﬂmg ecetatennf; theeprinting mpparatison t o

the host devdwingmiaetéticphtteridetdction. "eans based on the nagnetic pattern
obtai ned by the nagnetic pattern detection process; receiving the magnetic

pattern detection result information fromthe host device; selecting the
succeedi ng @BcesA printieg epparatud agcordingto Cledm 31 further comprising means

(104, 119, 141) for detecting an abnormal termination of the magnetic

pattern reading; characterized by the information identifying the state of the

printing apparatus during magnetic pattern detection being information
% identifying whether magnetic pattern detection was executed successfully.

,.D

38. A printing apparatus according to Claim 31 characterized by the
information identifying the state of the printing apparatus during magnetic
pattern detection being information identifying whether magnetic pattern
detection can be repeated immediately after magnetic pattern detection.

34. A printing apparatus according to Claim 31 comprising:

a transport control means for controlling recording medium
transportation fo detect the magnetic pattern based on a predetermined
command received from the host device;

a transportation amount storing means for storing an amount of

_ media transportation by said transport control means; and |

% a operation selection means for selecting the succeeding process to be
executed according to the magnetic pattern detection results information
received from the host device; and

characterized by the transport control means transporting the print
medium to the prescribed position appropriate to the succeeding process to
be executed after magnetic pattern detection is terminated.

35. A printing apparatus according to Claim 34 wherein the information
_received from the host device is the control command for the succeeding
process to be executed. , ]
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[ nforrrﬁtion received fromthe host device; and transportW
recording medium to the prescribed position appropriate to gm'
process to be executed after nagnetic pattern det ectlon st "mi "im”m
49
36. A printing apparatus according to Claim 34 characterized by said

succeeding process being one of the printing process, print medium eJectxon
process, and the magnetic pattern re-detection process.

37. A control method for controlling a printing apparatus according to
Claim 1

characterized by reading the magnetic pattern by means of the
magnetic detector and printing by means of the print head after reading the
magnetic pattern of the same recording medium.

38. A control method for a printing apparatus according to Claim 37
wherein the magnetic pattern is detected while transporting the recording
medium in a first direction through the media path,
transporting the recording medium to a start position for the
| succeeding operation based on the amount the recording medium has been
transported to perform magnetic pattern reading.

39. A control method for printing apparatus according to Claim 38 further
comprising a process selection process for selecting the succeeding process to
l be executed according to the detection results of the magnetic pattern.

40. A control method for controlling a printing apparatus according to
Claim 13
characterized by that the gap varying means reduces the gap to press
the recording medium against the magnetic detector when the leading edge
\ of the recordmg medium reaches the magnetic detector,

further advancing the recording medium by means cf the
transport means for magnetic pattern reading, and

the gap varying means increases the gap to greater than the
thickness of any recording media allowed to be used when magnetic pattern
reading is terminated.

41. A control method for a printing apparzitus according to Claim 13
characterized by the following processes:
reading the magnetic pattern by means of the magnetic detector;
-setting the recording medium to the print head;
recognizing the magnetic pattern before or after said recording
" medium setting process; and
This is the replacement shest
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printing by means of the print héad to the recording medium set in
said recording media setting process.

42. A control method for a printing apparatus according to Claim 41
wherein when the magnetic pattern is confirmed to be valid, a process
ejecting the recording medium from the media path follows the printing
process, and

when the magnetic pattern is not confirmed to be valid, the process
ejecting the recording medium is executed without executing the printing
process.

' 43. A control method for a printing apparatus according to Claim 41
further comprising a process for ejecting the recording medium from the
media path, and

characterized by the ejecting process being performed delectably in
the process for confirming magnetic pattern validity.

44. A control method for a printing apparatus according to Claim 41
characterized by comprising before the magnetic pattern reading process:
instructing the start of magnetic pattern reading;
inserting a recording medium to the media path; and
canceling the start reading instruction during said media insertion

process.

" 45. A control method for controlling a printing apparatus according to
Claim 31 comprising the processes of:

transporting the print medium to detect the magnetic pattern
recorded to the recording medium according to a predetermined control

command; -
_sending information to the host device through said interface means

based on the magnetic pattern obtained by the magnetic pattern detection

1

process;
receiving the magnetic pattern detection result information from the

host device;
selecting the succeeding process to be executed based on the

information received from the host device; and :
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the recording mechum fo the lJrenslagne'r.lc pattern
l transporting eding process to be executed after
te to the succe
appropria
detection is terminated.
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