23/ 06/ 2006 1 Printing apparatus and printing nethod Technical Field The
present invention relates to a printing apparatus and to a pﬂrgjpgs/z 06
met hod. Background Technol ogy Paynent systens using commercial bank checks
("checks") to transfer noney are common particularly in Europe and North
America. Paynents and transfers of many kinds are acconplished by
accepting checks, and these checks ane typically brought to a financi al
institution such as a bank for deposit in a bank account or for check
cashi ng. Numerous checks nust therefore be processed in a short tine at

teller wndows in every.,b branch. The In, tasks performed at the
tell er wi ndow invol ve apf)%ché'ngl g?wwwf?ffqé’r?ﬁ@%é‘ﬁiﬁe%onfi rmng the

date, and verifying the signature, and then depositing the funds or
cashi ng tdehaiwokridfe received check is al so endorsed and a receipt
Sonme bgnks have started to el ectromagnetically read
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checks broug
ef fi ci en@yiptingheethndire by connecting bank branches and different banks

on-line are underway. To this end, check processing nachi nes having a
magneti c_i nk chgracter reader (M CR) for reading information witten in
nagneticsa? °8R9 Zrabrehe®k and an | mge scanner for capturing an inmage of
each check arsyrienst adystdmsn wERY DasHmeeARNENaRKkOd@YackENCS YRGS PY
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process ks collected fromeach branch are ver ed y arnor
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El ect r orfhgREt ¢asdiing. r eadi ng checks at the teller window is also being

tried, and sWahbrdldeChePkoCRES NhelS¥LEdSd NAlooSdlad®sd "STAALSY ine ar
teller windows in every bank branch. The main ﬁaska performed at the
teller window invelve a bank elerk verifying the check, confirming thas
date, and verifying the signature, and then depositing the funds or
cashing the check. The received check is also endorsed and a receipt

S

is issued as needed.

Some banks have started to alactromagnetically read checka
brought to the bank, and efferts to improve check K processing
efficieney in the future by eonnecting bank branches and different
banks on~line are undexrway.

Te thls end, check processing machines having a magnetic ink
character reader (MICR} for reading information written in magnetie
ink on each check and an image scanner for capturing an image of each
check eare lnstalled in many bank branches today. These processing
machines are large-scale systems used for processing large velumes of
checks &t high speed, and cannot be located at the teller windew. A

- large space used just for check processing must therefore nermally be
gat aside in the bank, and all checks are processed there. After the

~ checks are processed, checks csllected from each branch are delivered
by armered car, for -example, to a specified central clearing house.



at the teller wi ndow have been proposed. The check processing device

referred to above has a check transportation nechanism a nagm§3p052@006
character reader (MCR), scanner, and printer' disposed along a chec
transportation path. \Wen the bank teller receiving a check froma custoner
passes the check through this check processing device, the check
processing device reads the check using the M CR and scanner, and then
endorses the check using the printer Thi s check processing device is
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the top @Indanatd:eﬂatejmﬂl.nguﬁ h@echeodo-Grogmg,he top after printing. This
task is performed repeatedly in the bank for endorsing checks and printing

slips. I'n other words, when a check is passed through a check processing
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to operate with this check processing machine.

If this check verification shows that there is no problem with
the cheek, the check iz paid or deposited. This requires data entry to
a computer terminal separate from the above cheek processing machine,
and pr:.nting a customer receipt and bank branch receipt using a
printer that is also separate from this check processing machine. If
the back of the check must be printed again, a printer separate from
the check processing machine must be used for validation printing.
Validation printing involves loading the check from the top and -then
ejecting the check from the top after printing. This task is performed
repeatedly in the bank for enderaing checks and printing slips.

In other words, when a e¢heek is passed through a check processing
machine. as describad abeve for processing, addii:iaaal data -must be
inputted to a different system, and receipts and other forms must be
printed using a separate printer.

Cheek handling is therefore complicated, and handling errors
necesparily occur more easil'y. This procedure alao requires
additional time and checks cannot be procegesed quickly.



| i mted working space available at the teller w ndow, and thus reduces job
productivity. Being able to quickly and accurately process vvork2|3q/06p9006
confined apace available at the teller windowis a nmajor problem

banks. This problemis not limted to banks, however, and is a pr obI em
comon to any job of processing checks and other such docunents in a
confined space. An object of the present invention is therefore to solve
the above problemof the prior art and provide a processing and printing
alopar at us thatrdri]mmﬁe;e%,oztga abaglfacmu defggg&a&@n pw@&sgnaggdl?%ﬁt
slips suc egks, an en,prin ) umar
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printing 8, d7op confined apaghs i nvention broadly conprises a f| rst

transportati onnpa:bbaiﬁt)rofranspﬁfédd?ﬂ: aArdviehioRr 4t tH&_EQﬂal,% %oseaﬁqn}% g
t ranspor | econd jprint _nedium w t he secon
transpor%%%{l’gn é}-h% d?g %ééggb%%%% 87@'%08%3 g'gg aft PEPI8P 2489 p@hdi Ruindi-rgo
and int ePEBE’E?‘H’g‘ tihats lbh’s!“ea{"? a®S par sdnglen mﬂctaﬁdviapqaram preedsdi apdsed
in a pripking «2ipa swiche dlkhi &fd theaNsPRd 3blOfpuaat Boﬁ%iaﬁ?fn?”d

transportation path intersect for printing to the first print medi um whil e

it is conveyed on the first transportation path. The printing apparatus
Pummgs of felid upemtioddi ti onal features: (1) The first

transportati thaogrlﬁnﬁﬁg Qgpyrﬁ@pggd thehodNEe pEHe“%EQQ?rﬁ:pE?GQﬁ%fon”%&anl ude

a magnet#c i nk .char ac I%L"F re d?j"’ aligned relative'to
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paths which intersect at a given location so that checks or other
print media can be printed at the intersecting location after it was
read by a magnetie ink character reader and/or a scanner on one

transportation path and a receipt or another print media transported
from the other transportation path can be also printed at the
intersecting lecation, using a com_iuon print head aligned along said
intersecting lecatien.

The printing apparatus of the present inventien breadly
comprises a first transportatiern path for tranap:orting a first print
madium; a second transportation path for tramsporting a second print
medium with the socond transportation path disposad



(3) The printing apparatus may to the first transportation path for print
medium (4) In on the first print medium also include capturizry@%/goo()-
scanner disposed inmage of the first the printing apparatus as descri be
above, the first print medium may be gecond print nediumare slip forns.
(5) I'n the printing apparatus as descri bed above,. a slip form nay be

i nserted fromthe discharge side of the second transportation path and a
print head may print on the slip formwhich nmay than be ejected fromthe
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first tromsRegrbation direction; and a second discharge neans for ejecting
a second transportation direction

the first print rreﬂium Iorﬁ _
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to the first transpertation path for capturing an image of the first

print medium.

(¢) In the printing apparatus ae deseribed ebova, the first

print medium may be second print medium are slip forms.

- (5) In the printing apparatus as described above, .a slip form
may be inserted from the discharge side of the second transportation
path and a print head may print on the s=lip form which may then ke
ejected from the discharge side of the second transpertation path.

(6) The printing apparatus as described above, may Ifurther
comprise a discharge device for printing multiple lines to the slip
form by means of the print head while conveying the slip form to the

discharge side of the second transportation path.

(7) In an alternate embodiment of the printing apparatus the
first print medium is a slip form and the second print medium is roll
paper.

(8) The printing apparatus may further comprise a first
discharge means for ejectin§ the first print medium frém the first
transportation path in a first transportatien dirsction: and a second
discharge meane for ejecting the first print medium along a second
transportation direction perpendicular to the first transportatien
path. _ ,
{9) The printing apparatus of the alternste embodiment may
further compriee. a magnetic ink character reader for reading magnetic



means according to the read results fromthe magnetic ink character reader

or scanner. (10) in the alternate enbodi nent of the printing ap
descri bed above the second di scharge neans is adapted to print @?uﬁ%??%
lines to the first print mediumby neaps of an intervening print head
while transporting the first print nediumin the second transportation
direction. (11) The printing apparatus may further conprise neans for

t he

interrupting the transportation of the first print nedium such that
tervening print head
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(12) Another embodiment of the printing apparatus comprises a U-
shaped first transportation path for transporting e slip form; a
second transportation path for transporting roll paper; a print head
for printing te the roll paper; and a roll paper compartment for
storlng the roll paper. The roll paper compartment and second
‘transpertation path are disposed inside the U-shaped Ffirst
transportation path. :
(13) The printing apparatus of the embodiment may further
comprise a magnetic ink character reader disposed on at least one side
of the first transportation path for reading magnetic ink character
data preprinted on the first print medium. I
(14) The printing apparatus of this ombodiment may further
‘eomprise a scanner disposed to the fivat transgportation path for
capturing an image of the slip form.

- (15) In the printing apparatus of this embodiment, -the print
head is dispozed to a printing area where the first transportation
path and second transportation path intersect, and prints to slip
forms or roll paper.

(16) Yet another embodiment of the printing apparatus comprises

- a first transportation path' for transpoxting a slip form; a print head



nounted thereon parallel to the transportation direction of the slip form

in the first transportation path. (17) In the printing apparatu |
enbodi ment the first transportation path is U shaped. (18) In t%k%/%élpr?tﬁlon%
apparatus of this enbodinent the carrifge noves between the printing area
and a retracted position separated a specified distance fromthe printing
area. (19) In the printing apparatus of this enbodi nent the print head
noves parallel to the slip formtransportation direction and prints to the
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(21) The printing apparatus of this embodiment further comprises
a second {ransportation path substantially perpendicular to the first
transportation path for transporting slip forms or roll paper; wherein
the print head prints to a slip form or roll paper transported on the
second transportation path. '

' (22) The printing method eof the present invention breadly
comprises the steps of: transperting a slip form aleng a U-shaped
first transportation path; reading magnetic ink characters preprinted
on the slip form as it is conveyad over the First transportation path;
and printing to the slip form in response to the results of the
magnetie ink character reading.

{23) The printing method may further cemprise a step of
transporting and ejecting the slip form along a second transportation
path substantially perpendicular to the first. transpertation path
based upon the results of magnetic ink character reading,

(24) Alternatively, the printing method further ecemprises the
steps of capturing an image of the slip form transported over the
firet transportation path; and transporting and ejecting the slip form
along a sscond transpertatien path substantially perpendisular to the



slip form Brief Description of the Drawings Fig. 1 is an oblique overview
of a printer according to a preferred enbodi nent of the invent '2@/6\65’566%9
case renoved; Figs. 2 (a-b). are schematic diagrans show ng the
relationship between the first transportation path, second. transportation
path, and third transportation path iin a printer according to a preferred
enbodi nent of the invention with Fig, 72(a) showi ng the direction for a
check and roll paper and Fig. 2(b) showing the direction for a check or

slips of paps tdlanBpodtueibh Fdtht bARSD Urbal ERD MALNLAYE qmsgpaée%ﬁaing the
val i dat i oglfh%k or validation slip along the second transportation pa?h;
Fig. 31is a-PpI S Vi ew with some parts renmoved fromthe printer; Fig. 4 is
a schematic diagramof the first transportation path; Fig. 5 is a section

Vi ew t akepr@lfOBgad it bRESE YnY ﬂxqmlﬂ?ﬁre 4 and represents an el evation of
t he second trans o_rJtea/&i on path and ird transportation path; Fig. 6 is an
Vi
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mechani sRetB/ 06/ 2006 8 Figs. 13(a-c) are plan views show ng the novenent
of conponent spig, 3 is a plan view with some parts remeved from the printer;

Fig. 4 is a schematic diagram of the first transportatien path;

Fig. 5 is a section view taken aleng the lines V-V in Figure 4
and represents an elevation of the second transportation path and
third transportatien path;

Fig. 6 is an enlarged section view of part of Pig. 5;

Pig. 7 shows form transportation on the sscond transportation
path or third tranaportation path;

Fig. 8 (a) 4is a schematic diagram showing the first
transportatien path when the print head is stationary, and Fig. 8(b)
iz a schematic diagram showing the first transportation path when the
print head is mevable; 7 _

Figs. 9 (a-e) schematically shows operatioen from supplying a

- 8lip to the paper supply part to selection of the discharge means;

, Fig. 10 is a flew chart of the control process from supplying a
alip te the paper supply part te discharge in a spscific. discharge
direction; L o | .

Fig., 11(a) is a schematic plan view of a printer according to
ancther embodiment of the invention:

_ ¥Fig. 11(b) Pig. 11 (b) 1s a section view of the storage unit 105
threugh line H-E in Fig. 11 (a).
Fig. 12 ie a side section view of a validatien meehaniém;



of the paper feed nmechanismin which Fig. 13 (a) shows the relative
positions of the conponents in the retracted position, that is,
check 103 is-not transported; Fig. 13 (b) shows the start of pag\gﬁ@?gézgion%
with the curved part of the paper feed roller 130 contacting the check
103; and Fig. 13 (e) shows the papergfeed roller 130 when it rotated
further and feeds just the-single top check 103.; Figs. 1l4(a-c) are plan
vi ews showi ng the novenent of conponents of the sw tching nechanismFig.
14 (a) show ng > sl r r 08.in.th aper feed sition with
the movanle [ofToe HRR A el BURET Otohd brollidd) SiRERRYpast 6 SdpSppyts
showi ng t A8 Foe rBRAd fpedi pederishete Yikchdiiabl 831 6k) erhab@8lEhies redpaivt ed
;rom the gesmaonsl berehb08anparants i) -th$4r%€9agit§dap§éi|¢@.o§?0€ﬂ&n i\éiﬁe%él? ;ﬁen
romarro ' | ., - ead Fig,. 15(ar ar an views. show ng the
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Description of the Preferred Embodiments

‘ A preforred embodiment of a printing apparatus acccrding to the

present invention is hereafter described with reference to the
accompanying figures, particularly Figures 1-5.
Fig. 3 is =& plan view of the printing apparatus with selected parte
removed, Fig. 4 is a schematic diagram of the first transportation
path, and Fig. 5 is an elevation showing the second transportation
path and third transpertation path. _

The printer 1 according to this embodiment of the invention has a
substantially U-~shaped first transportation path P1 as shown in Fig.
2{a) or 2(b) for conveying a first slip of paper $ (representing e.qg.
a check) in a direction parallel tc the horizental, and has a second
transpertation path P2 and a third transpertation path P3 both of

"which lie substantially perpendicular 'to and intersect the first
transportation path Pl for conveying a second slip § or for conveying
roll paper P in the vertical direction. This printer 1 is a check
_processing apparatus that can, for example, be installed at a teller



(First transportation path) Referring nowto Figs. It 2 and 3, the first

transportation path Pl has a transportation path section 2c bet\@ea/qj] 623006
outside guide 2a and an inside guide 2b, which is generally U Sh m?
has straight section parts 35a, 35b connected to opposite ends of the
bottom portion 34 of the U shaped sec@ion 2c. This first transportation
path Pl conveys a slip Sin the direction of arrow A first al ong straight
part 35a, then changes the direction of the slip S 180 degrees from the

direction |ns r way of the U-shaped bottom portion 34 of the
path P1, a%bd %t%%hha‘yge“#f’ﬁ'érﬁlf‘b ]i"’ﬂ‘q‘t [fe &FPERET o7hes<e® 2P SRFBLYRA way
of strai gﬁlfoupahﬁ JGtFomar papdr teupphy pevdipdsiwelalg gakl pdpel Phe strai ght

part 35a. ThiGip3RCEr34BRltati@hl psk s Where slips S are |oaded before
bei ng conveyed .t hr ough he Tl rst transportatlon ath P1 . The paper supply
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roller e .ex own in , S0 is
di sposed® gog%’ aP?V‘ tPcr)&’t [y rrg (136‘7‘? 9’°Bath°ia215$% 8 'I'-’I*He‘é"‘%e‘l“t@"&&“%r ef
wound ar exrel tBhbsewepulolfeqtsraaqhtTEzartSGSband a pulley (not shown |n t he
figure) is noaun [ af r rel f
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referred as HF m)tOHLP
driven byPiP FWGFe® Hbtl?ﬁr 46, e @wam glbee nbt earaslem hq£°v=1=gbeans hat

t he pressareyed| khroWih thé diﬁwaﬁxgmpai:&aﬂﬁswpash npLNg e'nh@rpﬂplae duﬁipﬁ} end
of a rot apm ng.a 0 the rot arm 8d_t
turn so ?%"t the%’&ﬁog%oa%gio%o?‘géga#gr§?l e %ﬁa nhe s )E cm" Q%d

poSi t i Onamﬁé?)@r&yatqugﬁlying a plux:ality of slipa s one by one into the
first transportation path Pl. If the slips $ are checks, they are in

prineciple loaded with the back faecing the inside guide 2b in this
printer 1.

First transportation rolleres 6, secénd transportation rellers 7,
and discharge rollers 8 are disposed along the first transportation
path Pl and represent a first transportation mechanism for conveying
slips S. The first transpcrtatio’n rollers 6, s=second transportation
rellers 7, and dischardge rollers 8 weach inclug!e 8 regpective driva
roller 6a, 7a, 8a, and a pressure roller 6b, 7b, 8b for pressing a
slip S against the drive roller 6a, 7a, 8a. In the example shown in
Fig. 3, a pulley 6c, 7c, 8¢ ls disposed goaxially to the drive roller
6a, 7a, 8a. Three belts 4] are wound around these pulleys 6e¢, 7¢, 8c
and a pulley (not shown .in the figure) is mounted on the horizontal .
paper feed motor 40 (hereinafter referred as HF motor). This enables
the drive rollers 6a, 7a, and 8a to be driven by a single KEF motor 40,

It should be noted as shewn in Fig. 3 that the pressure roller 8b
of discharge rollers § is mounted on the distal end of a rotary arm &d.
Priving an actuator 45 causes the Yotary arm 8d to turn so that the




position) in contact with the drive roller 8a, and an open position
(retracted position) separated fromthe drive roller 8a. The fi r253t/06/2006
transportation rollers 6 and second transportation rollers 7 are
positioned so that when the | eadi ng edge of a slip S reaches the second
transportation rollers 7, the' trallln% edge of the slip Sis |l|ocated

downstream t he paper supply part 3 and¥ n front of the first
transportation rollers 6 leaving a feed margin for the first

t t T nglr oL, at I ers, 7 and
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I rs

{7 anapor PAPPBT kAR PATK R GO JoBFT Wa dorAing riam v ERLLAmde 11,

12 for sfamisidp 33/@8v8peb Byl EF motcr 40 operation. The HF motor 40 jig
driven according te form deteetion by the BOF detector 9, and the
first transportation rellers 6, second transportation rollers 7, and
discharge rollers 8 start to turn. The configuration shown in Fig. 3
eould alse be changed to accommodate multiple moeters or may include
a clutch to the drive roller 6a, 7a and 8a so that the rollers 6, 7, 8
are turned independently.

Scanners 11 and 12 and an MICR 13 are arranged aleng the U-
shaped bottom 34 in ordsr from the upstream side between the TOF
detector 10 and second transportatien rollers 7,

The scanners 1l and 12 are image scanning sensors for capturing
images of the slip S. The scanner 11 is disposed on the outside guide

~2a side of the first transportation path Pl in orxder to capture an
jmage of the back of each slip §, and the other scanner 12 is diéposed
on the inside guide 2b aide of the first transportation path Pl te
 capture an image of the slip § front. Pressure members (rollers) lila
and 12a dispesed on the opposite side of the first transpertation path
Pl press the slip S to the surface of the scanner 11, 12 for scanning,



The MCR 13 is a magnetic sensor for reading magnetic ink characters

printed on the front of the slip S, and is disposed on the insi '
side of the first transportation path P1 so as to face the fror%t%e/o(?gjggﬁo?@

slip S. The MCR 13 reads magnetic_ink characters wth the slip S pressed
to the MCR 13 by an opposi ng pres&ﬂlre menber (pad) 13a di sposed on the
opposite side of the first transportation path PlL. Aprint head 14 is

di sposed as nore clearly shown in Figure 4 facing the first transportation

paltlh Pl in thg-._riset La'xght ipﬂ‘ﬂs par Hﬁ@?ﬁt@baéféd&eeﬁbflzﬁgwd?é%zmmiﬁﬁi on
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18 to theehdl venteloracheds1 POsst i Mk LdrcriEN Jh8s pft&{ﬁeélgiqny' hirhOeddle
pllaten™24, " a i

printing r 18 jt is osl fi.on opposi te the S shown |
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conpar t me(padl0.13aThéspraedt ohcalie 1 4ppoaitar idikiet 6Ft BRe bETIs tOf trinabbptaad i S
suppl i ed pe\‘@ht?ﬂ”k froman ink tank 17 so that the print head 14 can print
for a long time without directly replacing the ink. The print head 14 can
print to siip® SFphvEed Nt idP tHepored | smnrerie @ilearly oshovas iwelFiguzet d

3 ol | pgpeﬂacEng)rtlsé Lmss_ mmrhgziaﬁ; \gathi ??! s.xldi ﬂ%:t'é'éll%iéﬁtfﬂéi'@eﬁo:tjfn t
escri bedghe ring. s. .mul ti-pl exnpgzzl es_.angd can pri:nt a
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leng time without directly replacing the ink.
The print head 14 can print to slips & travelling in the
horizontal direction, as well as to roll paper P or slips S moving in

& vertical direction as further described belew. The print head 14 has
multiple nozzles and can print et least one line of text to a slip §
travelling in the horizontal direction without moving the carriage 15.

A discharge section 4 composed of the discharge rollers 8 is
disposed downstream of the print head 14. This discharge section 4
discharges a slip § after printing is completed frem outside of the
printer 1 by means of discharge roller.s’B'. A discharge détector 28 as
shown in Pigure 6 is diepesed near the diséharge rollers 8 for
confirming whether a printed elip S has been discharged or not. This
dischargs detector 28 also fynctions to detect ejection of & slip §
conveyed and printed on the third transportation path as furthax.;
described below. This occurs downstream from the printing range 18
on both the firat transportatien path Pl and the third transportation
path P3,



The hei ght of the outside guide 2a and inside guide 2b, other than at the

V- shape bottom 34 where scanners. 11, 12 and MCR 13 are | ocat /(%é/?w
to a distance of less than the width of the conveyed slip S to'tha

there is a paper jam for exanple, t slip S can be easily and manually,

be renmoved fromthe printing apparatus. Transporting a slip S through first
transportation path P1 is hereinafter described in detail. The slips S are
set by the user in the direction of. arrow A into the paper supply part 3

which is ali he_strai ght rt 3a of the first transportation
path P1. Thegs %ggf; if ec%‘?ﬁ)’e’fgd %38 g“t‘ hahhapiddey gpt §°p Pt Sthsdng
the fi rstthmarﬁdqod:rhleawahﬁgaatﬁwtm TheviBD¥ detspdre 19,ddRZcah8 HMIER | BRdarg
edge of tieatlolp £ WL 456 Leaehi ed0ge Al @Fﬁ'a% %id@ﬁ‘cg?%htehgo?%%%eqr

det ect or . pl’l nt er as recel ve rocessi ng comm
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rollers &Gtﬂblwtaﬂdnmag:dlﬂyrﬂsmseea orxtohetwketp&%tmy ppRadtdy.om t he BOF

det ect or |s al grga d _sno bet ween the dri

6a and pr essure ro]H):e 8p? ra%’lr:llgpl 5 %2%\?3 lédgéﬁ Eﬁangf?%ﬁtﬁﬁ“b?a)éﬁo?ét |16’n of
the driveesgipaftegadesaxibgd imalotiailt transportation path Pl along the
wal | of the ouhSIdﬁpgmsdereaaﬁ ngré h&& ihaﬂee Ratbotion3ds. Eﬂ%‘d} AUty to

t he scanner.s 1 (o fromt t ector
1'0 tur nsq:%on %%Pﬁ Ipa5gR?1 %gtfg’ 15 %%%Bnﬁmg? t't(l‘j? % Pfst
t r anspor tthei §hr=riblﬂr@nspmmemﬂhel?l‘rorhedelam o e thbnv\nbmvdgedndtceﬁl

that a prhdtSdper 3659k tao at:LBhé tHTROL TRY %? orltd® 1 bR VGRE! ??

Fhe necessary RiriQ GRERSEcH o dnegEn. CPhcHARding SRES Grd Ve GHker 8. VREnt ho
slip S isheodvediad paksedit he sthmnsr reasbennete 180F duspasad a0 ti\e eHési de
gui de 2a,5] M0l 1 g PRLLLIGRRL W S5 0 é”pﬁ&e%fuﬁah%opﬂm OHLGE Bhd Prosthl | e
scanner 12-ont e|n5|de gui de- 2bsi de- of captures an | mag h
front of CPHRNtEF| gngt PR CREAS dHiL‘é?)o%Jdlﬁ?n $heof ndimet g&?’ﬁl’é’%@#@leﬂal so
reads anyeollzggesi etarﬂe tabaies tier &eppawd rﬁoedhend&Mt&bhpsfgnﬁWf%ﬁZQQ@ 13
| mage daﬁ@! 0&&89&} réj mﬂgeaffpa@qas tﬂi&é grab%ag smoost?ﬁt Letwae% the drive
roller 6a and pressure roller €b, and is conveyed without slipping by
rotation of the drive roller 6a through the first transportation path
P1 along the wall of the ocutside guide 2a around the U-shape bottem
34. '
Power supply to the scanners 11, 12 and MICR 13 located downstream
from tha TOF detector 10 turns on when the leading edge of the alip S
eonveyed  frem the first transportation rollers 6 reaches the TOF
detector 10. It will be noted that a printer 1 aeccording to this
enmbodiment of the inventien is constructed te prevent wasteful
- consumption of power by supplying power to the necessary parts only
when needed, inciuding the drive rollers.
As the slip § is conveyed ’passed the secanners, scanner 11
disposed oen the outside guide 2a eide of the path captures an image of
- the back -of the slip S while scanner 12 on the inside guide 2b side of
the path ecaptures an image of the front of the alip S. The MICR 13
disposed on the inside guide 2k side also reads any magnetic ink
‘characters prepra.nted on the slip S.



host conputer controlling the printer If or it could be processed by a

processor in the printer 1 itself. The captured i nages coul d al§%kq?6 2006
presented on a display, inproving the efficiency of inspecting the céeck
or other slip S. This display coul d be I%he display connected to the host
conputer, or it could be disposed to the printer 1 itself. The captured
data is then processed by the built-in processor of the printer 1 or by

t he host conputer. A second print mediumcould also be printed depending

on the result Qf this, dat rocess. This second_print nedium could be roll
paper P or a d%afgéar g%f‘asfﬁppﬁ §%8ﬂ the gednperfadiontél PR RMEPRthEY SR ng
edge of therisiceppSacachtyelliisgstvoptintearisport it imldobs giRvcésséd &y

passi ng theochehodoteeh pmlifeslt isSsagEabbed between the drive roller 7a and
pressure roller 7b and go‘r}i@yed by rotation of the drive roller 7a to
strai ght part 38b. SWTetn"eorp SopddsertsenrBrigRresertsd ned ng r diwplas
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there 1is aip.opening in J
There i s,®o0herka staposns spsthusriakend dseeline print head 14 and slip S.

In thij s enmbodrienéapturedpdivd ihesRed pricrabbdl by thﬁeb@ﬂt!ltihngmé@z% %% in
s To s Byl GO0 0 HORE conBU o HReaPdnPRLAS APAHE cowid
st at i ona®yEpr Pat Prhinted] slspydinancm prhientiesgltt b€ thid ndatrege-ctésand This
carri age sdSorty riRYefled fmA cbfid a5 641N03hbeP & a %&fk%(}f %&Fgcki Qggﬂhe
pri nt hegg &%aﬁ/mggﬁi}ot E{I nting, the slip S being conveyed w not be
damaged 6F %oiT& % §&*Brint head 14. Retracting the print head 14 al so
reduces the |Whedl i kbed lrfadihg prdgwt ofieathe 14lipausi ngpakhes Sldha Ssbechdm
After therbiaglort el NiadobY YNSALENpalEAth dne Uiy Shfucher! 0,01i30haY 0cd
in the dir %tlo f arrqw B by discharge rollers 8, and Is ej'eéted from
the pri n?‘é”i(i’ fdb;}"‘r%ﬂ'faill dﬁ\i:‘l“of @ F9AETr 072 ePna REeERUre haodlep 3Fbhetni
bet ween ¢droreged \isy rekhetorSafatith @ress Wrdd el T€rtcBbtraigd@cpaet tasdnsportati on
path) 23/06/30Q8 ie slip S passes through the printing range 18 opposite

print head 14, the print head 14 prints to the slip S. The outside

gquide 2a i1s disposed between the print head 14 and slip S8, but there

is an opaning in the outside guide. 2a around the printing range 18.

There is, therefore, no cbstruetion between the print head 14 and slip

s.

In this embodiment, the print head 14 is held in the printing
range 18 in a predetermined fixed position when it prints tec the
print medium, that is, to slip S. This coccurs by moving the print
medium passed the stationary prin’ﬁ “head 14. When not printing, the
print head 14 and carriage 15 are moved to a retracted position 19.

By thus retracting the print head 14 when not printing, the slip s
being conveyed will not be damaged or soiled by the print head 14.
Retracting the print head 14 also reduces the likelihoed of the print
head 14 causing the slip § to jam. :

' After the back is printed by the print head 14, the slip s is
‘discharged in the direction of arrow B by discharge rollers 8, and is
ejected from the printer 1 by rotation of the drive roller 8a with
the glip S held between the drive roller 8a and pressure roller 8b.

(Second transpertation path)



The second transportation path p2 is hereinafter described in detail with

reference to Fig. 2(a), rig, 5 and rig. 6. Aroll paper conpart f
hol ding roll paper P is |ocated between the two straight partsrzrgi;}aqgggtg(at’)g

the first transportation path Pl. One and of the roll paper Pis fed from
the roll paper conpartnment 20 into theigecond transportation path P2 so

that the roll paper P nay be conveyed al ong the second transportation path
P2. As shown in Pig. 2 (a), Fig. 5, and Pig. 6, the second transportation

path P2 is used for conveying roll paper P fromthe roll paper
conpartment’ -20 to the 'printing range 18, and then discharging the roll

paper P. Thi s Thec ArPonrfafsprarcatabiermapstiP22 oler hapdnpévar ofetdrdbsetlr dinght

part 350 ey itH waRERAMCLaLs G903k fla fil pigln¥l dnlipyd.nga verti cal direction
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paper P CETPIFRRE: £P cttoqihe acghrfctansporsniion parhiRin seotbal 3o woil
appl yi ggpazsmcﬁ friay benwnoaydd albwy redlel sﬁ&&&!d tE?ﬁ:WQéi&rﬂ pallg ®2J nt |28g "
range 18. 0 ri.g. the distal.end o peg _ corgar t.nent . e
pl aten 24 pri%?i \rllﬁokrgngiexglgﬂ'trgns r't ahig'n At h"’? ﬁ‘u%‘se Ver%}?ecalsaﬁ?We
rol | ers 3engrorkahiftePashi B2 headveed afer peasiveybmg drellopgpeheP dreposke on

opposi t exrsillepapbrt heonpagtihtt0yer 25 WhbChpOR8RRg aNdnghoSes, t hgar Obked he

and and g2, Rbueel e 81! Glhed" V° fidls CLSeo?d Hdinsportation path P2
overlaps part of the straight part 35b of first transpertatien path Pl,
and lies in a vertical direction substantially perpesndicular to the
transportation direction of a slip through the first transportation
path P1.

As shown in PFig. 6, a second transportation mechanism ig
associated with the second transpertation path P2 is cémposed of
vartical drive rollers 22 for conveying roll papar P in the vertical
direction, a vertical pressure roller 23 for pressing roll paper P teo
the vertical drive rollers 22, and a tension xyoller 30 for applying
specific tension to the roll paper P exposed in the printing range 18.

As shown in Fig. 5, these vertical driv; rollers 22 are mounted
at the distal end of tha cover 25 which opens and cleses the roll
paper ccompartment 20, ' _ |

The platen 24 and print head 14 are positionaed along the
printing range 18 and disposed on oppesite sides of the second
transportation path P2 between the vertical drive reollers 22 and
vertical pressure roller 23 and the tension reller 30.

A roll paper exit 36 for discharging the roll paper P is opsned
above the vertical drive yollers 22 and vertical pregsure. roller 23,
and a eutter 26 for cutting the roll paper P is dispesed near the roll
paper exit 36.

Transporting of roll paper P through the second transportation
path P2 is hereafter described in detail,



vertical pressure roller 23 and the tension roller 30. Aroll paper exit 36
for discharging the roll paper P is opened above the vertical

rollers 22 and vertical pressure... roller 23, and a cutter %95’@%6;9'0“69
the roll paper P is disposed near the roll paper exit 36. Transport| ng of
roll paper P through the second transpgrtation path P2 is hereafter
described in detail. 23/06/2006 15 The |eading edge of the roll paper P
pulled out fromthe roll paper conpartnent 20 passes tension roller 30 and
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drive rollers 22 are, en to advance } he er vertically one
af ter th&BPY it i%fg PB?“We\éFl ke g’r‘?d?"iaﬁdh‘f??e 14pFF ntheh&gdd 1Bfa%Fb"a| n PRPESR| s
hori zont &hbyptimtphéant 1hevhrax fjuktapmsodheppcming oprintbherradgenndnt ai ns a
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22 and vertical pressure rol 23 so that | IS co eye
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t ranspor n.mlas‘,umhhermmcrau,ca}:iwb aftd 1e@s Sehasge didyber sl &cwatnaet Iaasppalsg;er 1

fromthegg [0 he by
the cutt erloézigagfge%e ne]'érﬁe a}%&? g‘ll'lf Eb?,ﬂ%?n é 3‘8'°p§rj'n °Hd§ a &g‘ggrbed
from t hePHigst 9%‘3)rﬁ5u9§?1ﬁ $rpveln éeri—@ﬂ?élh’ow Préa’pe#hqbnexh Hagi-tion to
print data remdi \beﬂsidrpmollmer hoe tnaitdbdns eadspd) F1E& tﬁsqﬁﬂaﬁrsn léna Léomar

P Nor o SRR 7 Estipe The reBRRERT 1SR caiaa®] S et Fapep
based orrddes Z8qefr tbrhytheharqddi mEprr1P iFhccaveyade paseeds thegrobeiriata on
can therlga‘sqn;golbaqﬁgm ehgdkguickly. Printing to a slip $ may occur when a
slipis tl'av§ﬁﬂl Q%IQJ %ar ? iz then transported further vertically and
. digcharged externally te the printer 1 from the roll paper exit 36.
The discharged roll paper P is then cut by the cutter 26 disposed near
the roll paper exit 36. :

Print data received from the host computer is printed to the roll
paper P. In addition to print data received from the host, data read
by the scanners 11, 12 or MICR 13 could bea printed or processed and
then printed to the roll paper P. More specifically, the printer 1 can
also print to the roll paper P based on data acguired by the printer 1.
The entire processing operation can therefore be completed guickly.

Printing to a slip S may occur when a slip is travelling alocng
the first transportatioen path Pl or along: the third transpertation
path P3 as shown in Figure 2(b) which lies parallel to the roll paper
transportation path P2, The presence of a slip § between the roll
paper and print head 14 can be confirmed by the discharge detector 28
eor by a validatien detecter 27 as hereafter described. This
eliminates the danger of printing print data which should be printed
on a allp 8 from being printed en roll paper P. PFurthermore, when it
ies necessary to pzint to roll paper P the rell paper P can bs printed



the first transportation path P1 or along the third transportation path P3

as shown in Figure 2(b) which lies parallel to the roll paper
transportation path P2. The presence of a slip S between the roI2I3/0p§16@r006
and print head 14 can be confirmed by the discharge detector 28 or by a
val i dati on detector 27 as hereafter defscri bed. This elimnates the danger
of printing print data which should be printed on a slip S from bei ng

printed on roll paper P. Furthernore, when it - is necessary to print to
rinted 23/06/ 2006 16 on i mredi ately

roll paper, P.the.roldl er P.can pe
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hereafter descihbed RRXbod¥ddtichSifE§NCE to Pig. 2 (b) and rig. 6. The
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2b from ardfepengeeniongifl7 2f ob ahdbpiyean t he outside guide 2a and inside
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per pendi &ErRAPOrSatine PRELIP3 tingdudes tratritont pateh sBiond/erntanspbriditiohapgeh
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pressure.rol%%rs 1@ r.e ﬂls osed ..on_opposite sides of “the R T 0

ranspor ' : ' Y L el ow
t the PP PR BEiatly BATPERPBIAL did viber GOREPEANER, rectismandd Sel
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driven 0RPtha sYsrfiieaber cer¥eYngser Paide noperpenddeulsownohertdenaf fiarst
ref er r edtdtamspastatiion \Fathobor . That is, the validation drive rollers 3la and
Lot NI BARNE SELERLLY KiBAeE e bRl el °
rollers 3la and opposing validation pressure rollers 31b are dispomed
on opposite sides of the third transportation path P3. The validation
drive rellers 3la are leocated helow the platen 24 and tension roller
30 for transporting a slip S vertically through the third
transpertation path P3. The validation drive rollers 3la and vertical
drive reollers 22 for conveying rell paper P are selectively driven by
a single vertical paper feed motor (not shown) hereinafter referred to
as the VF motor. That ‘is, the validation drive rollers 3la and
‘vertical drive rollers 22 are seléctiveljr' connected to the VF motor by
a cluteh not shown. In this embodimant, drive power from the VF motor
is transferred te the validation drive rollers 3la or vertical drive
rollers 22 by moving the carriage 15 to predefirie& pesitions.

As shown in Fig. 6, the validation pressure rollers 31b are
mounted to the dista)l end of a rotary -am 3le. An actuator (not
shown)is driven to turn the rotary arm 3le, thereby setting tﬂe
validation pressure rollers 31b to the closed position (transpertation
pesition) in contact with the validation drive rollers 3la, or to the
open pesition (retracted position) separated from the validatien drive

- rollers 3ls. The validation pressure rollers 3lb are held in the



is transferred to the validation drive rollers 31a or vertical drive

rollers 22 by noving the carriage 15 to predefined positions. i
Fig. 6, the validation pressure rollers 31b are nounted to th?ﬁé@ﬁ?zglbds

of arotary arm31c. An actuator (not shown) is driven to turn the rotary
arm 3le, thereby setting the validatnpn pressure rollers 31b to the closed
position (transportation position) in contact with the validation drive
rollers 3la, or to the open position (retracted position) separated from

the validatjon dri N 31a. T i dat | ol | 31b
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Validatien printing te a check or a validation slip S using the
third transportation path P3 is described next. A slip 8 is inserted
from top opening 37, inte the validation transportation path, that is,
the third transportation path P3. The slip § is inserted directed to
the bottom of the third t:;':ansportatinn path P3 without interference
from validation drive rollers 3la or validatien pressure rollers 31b.
The pressure roller 8b of dischaxge rollors 8 is held in the retracted
position at this time with the slip & inserted directed toward the
bottom of the third transportation path P3 without ir;terferance from
the discharge rollers 8. '

If the validation detector 27 deteocts that & slip S has been
inserted inte the third transportatien path P3 and =z validation
printing command has been received by the printer 1 frem the host
computer, the validation pressure rollers 31b move from the retracted
position teo the transportation position so that the aslip § is held
between the validation pressure rollers 31b and validation drive
‘rollers 3la, The discharge detector 28 simultaneously detacts the
presence of the slip §., The validation pressure rollers 3lb move from



bottom of the third transportation path P3 without interference from the

di scharge rollers S. If the validation detector 27 detects that @1/866—?2%06
has been inserted into the third transportation path P3 and a val'idation

printing- commandhas- been received by the printer 1 fromthe host
conputer, the validation pressure rollgtrs 31b nove fromthe retracted
position to the transportation position no that the slip Sis held between
the validation pressure rollers 31b and validation drive rollers 3la. The
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rollers 8&%\1937@ tHat axhe dobesn ctm sdvmove the skip & sppesedlirem andiethep
openi ng 3ZwriRgA0YS! i@ftﬁefaedﬁim Sobyz&&eaﬂ?ea A a.lha@e e fiinedpbya 14
di scharg f)ﬂ%’ gﬁorwg g#l}eﬂ Thi s conpl etes ?he slip S wvalidation
printingP h g a U-shaped first transportation path Pl whereby
an inserted tﬁiemppﬁimﬁluasaadd}t{harmlimﬁ is th=cperyed furthbe waeerddunteiX i on
from whi gh sel rURSedddf ¥rbfiGuhe %1Mieﬁaa¥§§éweyrwf&rst 3@1,8431@9 va1i8afion
printer 1 accordlng tog this di ment of the |nvent|on and t hen
drive recllers 3la Bo that the user can remove the sl § exposed from
the top opening 37. Removal of the alip § by the user 4is also
confirmed by discharge detector 28 output. This completes the slip s
validation printing process.
By having a U-shaped firet transportation path Pl whereby an
inserted slip S makes a U-turn and is discharged in the same direction
from which it was inserted, the user can easily insert a.slip S to a
printer 1 acecording to this embodiment of the invention and then
easily remove the ejected elip S after specific processes have been
. completed aleng the transportation path while remaining seated.
Furthermore, by heving a first transportation path Pl and an
interseecting second tranegportatien path PZ, roll paper used for
'printing receipts, for example, can be housed between the straight
sections  o©f the .U-shaped transportation path, and the user can
therefore also easily print and remove redeipts while remaining ssated.
Yet further, a separate slip § for validatioen (a validation slip)
can also be inserted as needed to a third transpertation path P3 for

validation printing while remaining seated.



easily renmove the ejected slip S after specific processes have been

conpl eted along the transportation path while remaini ng seated. 23/06/2006
Furthernore, by having a first transportation path P1 and an inte/rsec?i ng

second transportation path P2, roll paper used for printing receipts, for
exanpl e, can be housed between the stra$ght sections of the--U shaped
transportation path, and the user can therefore also easily print and
renove receipts while renmaining seated. Yet further, a separate slip S for

mve | whi e remi d_ Vet | slip S o
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path P3, and a single print head 14 for printing to the first print
medium or to the second print medium at a partioular printing
position on the first transportation path Pl and in & commonly -2ligned
poeition on the second or third tranaportation paths P2, P3. ]
Furthermore, because tha first transportation path Pl in this
embodiment is U-shaped and the first print medium when inserted into
the first transportation path Pl of the printer 1 makes a U-tuxrn
through the first transportation path Pl, the printed print medium
will be discharged from the first transportation path Pl at a location
naax wheré it was inserted. The porson using this printer 1 can
- thexefore Jload and remove print madié from this printer 1 while
| remaining seated. _
' The second transportation path P2 (and. third transportation path
P3) which conveys the second print medium is arranged substantially
perpendicular to the first transportation path P1, which conveys the
first print medium. In additien, the second transportation path P2 (or
third transportatien path P3) are disposed inside the U-shaped first
transportation path., The bhoth of first and second print medium are



through the first transportation path Pl, the printed print medium wll be

di scharged fromthe first transportation path P1 at a | ocation
it was inserted. The person using this printer 1 can therefore%%‘3/21%6Z{{r%@r(f\6
remove print media fromthis printer 1 while remaining seated. The second

transportation path P2 (and third tragsportation .path P3) which convoys
the second print nediumis arranged substantially perpendicular to the
first transportation path P1, which conveys the first print nedium in
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i's transportation path Pl for reading magnetie ink characters preprinted
to the first print medium.

In addition to printing, the printer 1 aecording +to this
embodiment of the invention can therefore algo use the MICR 13 to read

- magnetic ink information recorded on the first print medium, which is
a slip & such as & check, as it is conveyed through the U-shaped
first tranaspertation path Pl. The printer 1 can send the magnetic ink
character data thus acquired to a host computer to internally process
the data by means of an internal procesesing unit (not shown) and can
foed the data back to a subsaqgent printing cperation.

A printer 1 according to this embodiment of the invention also
haz image scanning means (seannmers 11, 12) for ecapturing images of the
slip S disposed along the first transportation path Pl.

In addition to printing a slip & and reading magnetic ink

. character information therefrom using the MTCR 13, this printer 1 can
therefore capture images of the slip S using scanners 11, 12 disposed
en opposite sides of the first traneportatibn path. This data can be
processed in the same way as datas captured by the MICR 13, and the
images can be presented on z display to, for example, improve cheek
processing efficieney.

The print head 14 of this printer 1 is alse described as being an
inkjet print head. While the invention should not be so limited an
inkjet printer is ideally suited to ths present invention using a



a slip S such as a check, as it is conveyed through the U shaped first

transportation path P1. The printer 1 can send the magnetic ink zwg?%t 6
data thus acquired to a host conmputer to internally process thé da bygﬁj
means of an internal processing unit (not shown) and can feed the data
back to a subsequent printing operatpon. A printer | according to this
enbodi nent of the invention also has inmge scanni ng neans (scanners 11,
12) for capturing images of the slip S disposed along the first

transport g4 RL. dn |ty is05, 1 i . Jandg. readin
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be proce%lscg5 in the sane way as data captured by the MCR 13, and the

i mages cah be presented on a display to, for exanpl e, - i nprove check
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SO Ilmt% an _ink eth r*nter ‘iis'ideally suited'to the présent invention
using a 7388/ SofEe2f Ef’ $it e dPErhTed AR dher BEREARY { sbastingnthapd &% an
i nt er sectirmgesshd feviegt rsdddntie t pabhsiors,aticaveal hthe (checkdi kén becoms
transpor tak@Nupakiy & bt Logl Nt 0 LRtd NOp Lt rint
medi a fort eacgq;;pat h. %e‘yg‘ |ﬁ@;§??ﬁtﬁﬁ§§{gﬂ%&§§gﬁg a‘?isﬁ(?ing tl'bgp’%cl’ rﬁs{; gﬂ to
any type 8F *pHRFef ABJP LSNGCR BEIRGRECR elimipates: thin irFablem and shaBlegyen
the slipsré «fifécidrecledipprbesssinnd in the present enbodi nent and are
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a singl ePpth r‘P(r]’er AFLY iarichark sbanres ghﬁbﬁé?ﬁtaﬁdaméi‘,iomeéhe?ﬂi ghente sl ip
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transportation path P3. More efficient check processing with fewer
opsrator errors is therefore pessible compared with the prior art.
Purthermore, a slip § inserted in the printer as the second
print medium from the discharge side of the third transportation path
P3 can be transported by the =macond tram’:paritat'ion mechanism to the
printing posi{:ian', prinf;ed by the print head 14, and then discharged
by the second transportation mechanism from the third transportation
path P3. A printer 1 aécdrding to this embodiment of the invention can
therefore also be used for validation printing using this third
transportation path P3. A separate printer has conventionally been
used for validation printing. The printer 1 of this invention, however,
can also be used for validation printing, for which data acquired frem
the processed slip § can be used. Such problems &as print medium
_handlj_ng errors, data entry errors, and work 'delaye can therafore be
eliminated. |
This printer 1 can also use a continuous print medium wound into
-a roll (i.e., roll paper) as the second print medium, Conventionally,

receipte have been heretofore printed on a separate printer, leading



the acquired data by transporting the check through the third
transportation path P3. Mre efficient check. processing with f

operator errors is therefore possible conpared with the prior a?¥5f06/2006
Furthernore, a slip Sinserted in the printer as the second print nmedium
fromthe discharge side of the third transportation path P3 can be
transported by the second transportatiZh nechanismto the printing
position, printed by the print head 14, and then discharged by the second

transportafi m.fr the third transportation path P3. A printer
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the | nveRtranlty "L b tnd Al 150 Rnaeh T ol s ok chtich At SRRy
t hrough ## tRa i Printg hemdgd*lla-salnmgdt heritomtialy pasle 3pbimfirighe dndr si
tr anspor edtioRaPatdkiRE. hJatE'b%J.ﬁfﬁmg hb,aseizpr&ua“&&gs%ﬁtgqyﬁ Qs %Bfﬁ.{h‘.& ng

to asllg traveII g q:cg a éransportatlon ationary
slip prifei ?r‘%le?nfin THieh ?h%”& Pp° SHavepbing dexizenalyy- and the print
head 14 is ndved:hhopi:mm:alryy pwind chemd rﬁmagj.ngarmbca; tHealpbefleioh ¥d NEhdead

printin denk cht r . I stati nd, pf4 s to
aslip %ﬁavgl Jlékli\rll\!ai hor |“'*zlgzrel’taaHwrl B?ﬁditaﬁleg stgg "?o’fm%"r‘“yt'%‘ru %Pﬁﬁ f? pr Plntl
mode t h&¥385i 19 oh 2otp tﬁhérwﬂlms in front of the priat head 14.

It is not necessary to temporarily step the slip § in this
stationary print head printing meode, thet is, when the print haad 14
is staticnary and the elip § is moved while printing. Primting can
thersfore be completed in the stationary print head printing mede
without reducing the speed of the slip S tramsported from the U-shape
bottom 34. More specifically, the stationary print head printing mode
enables high speed =lip s proeessing bacause the feed rate of the slip
§ deoes not drop. -

In the stationary slip printing niode, howsver, the =1ip S is
pauzed before the print head 14 as shown in Fig. 8 (b), and the slip §
is printed by moving the print head 14 on the carriage 15 parallel to

" the transportation direction of the slip § while ejecting ink.

This statlopary slip printing mode can-be used effectively for
printing based on the image data or magnetic ink ocharacter data
acquired when the slip S passed through the U-shape bottom 34.

As ghown in Fig. 8 (a), if the print data is generated using the
image data or magnetic ink character data aceguired when the slip s
pasges the U-shape bottom 34 then the stationary print head printing



print head 14 is fixed and ink is ejected fromthe print head 14 to print

to aslip Stravelling in front of the print head 14. It is not I
to tenmporarily stop the slip Sinthis stationary print head prQ§ﬁ§§g§db5
node, that is, when the print head 14 is stationary and the slip Sis
noved while printing. Printing can t efore be conpleted in the
stationary print head printing node wthout reducing the speed of the slip
S transported frontthe U-shape bottom 34. Mre specifically, the

stati onar U DL enabl es high speed slip S processing
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carriage 15. In this cese the same funetion described with refersnca
to Fig. 8 (a) above can be achisved using a transportation path of
exactly the same length as a conventional transportation path that
does not step alip S transpoertation.

. More specifically, slip S transportation 4is stopped when the

trailing edge of the slip S passes out of the U-shape bottom 34 and

enters the straight part 35b. THe s1ip § can be 'Eiaﬁéﬁorted"' in this
way by, for example, using ferm detection by the discharge detector 28,
"which is dispcsed at the end of the pPrinting range on the discharge

rollexs 8 side, as a trigger and stopping slip § transportation when

the leading edge of the slip § reaches the discharge detector 28.

Other metheds could also ba used, including, for example, detecting

the trailing edge of the slip §. -

If a read error is indicated by a scanner 11, 12 or the MICR 13
when in the stationary slip printing mode, transporting the slip S can
be resumed and the slip § ejected without printing by the print head
14. This prevents such problems as printing an invalid endorsement
when the &lip 8 is a check, for exemple. '



In the stationary slip printing node shown in Fig. 8 (b), the slip Sis

hel d stationary and printed by noving the print head 14 parall %I /té) KQ%OG
transportation direction of the slip S by nmeans of carriage 15! 3]n ? i'S
case the sane function described with reference to Fig. 8 (a) above can be
achi eved using a transportation path of24 exactly the sane length as a
conventional transportation path that does not stop slip S transportation.
More specifically, slip S transportation is stopped when the trailing edge
of the slip Sheasies oft mocebhing) s@ederbadt gPum4 taBd enadBkersy t eI R gt
part 35b.; | c r,an ried in this for exanpl e, Using
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by nmovi fpdine Fhifr Preiading. | Fathervppesi vhen dikeect-inh hddd el adismneéveg t he
slip S tgrel@ell Sohakgeraporoft ibn Hikdotdch BEMEhS HrARLInalRC! Xl Ol
rapi dly processing slips S in g,rush. ripter ccording to this
enmbodi rrengotdgofma?antegfnvj‘:efg’tvl ?;ﬁ: &aﬁlyt‘hﬂé P?@Bé]!&}'? canpbe ASPAGYeRde i n which the
print head l1¥ere spegifimally, v prdinteved paratdizly tte tthtst erbediodenat io@n
ﬁi rgcazﬁﬁeoﬁnfr&gti%i Rhn FRALBYMULBoRRS NEAD Gor fi4" LRAEIR Saq WIS & 1RM T N
ea P&ingnnﬁ%ad 14 on a carriage 15 parallel to the transportation
direction of the print medium. When a conventicnal stationary print

head _iva used and the print medium is first paused before printing, the
print head must be located downstream from where tranaporting the
stopped print medium resumes, and the transportaﬁion path must extend
further. A printer according to this embodiment of the Jinvention,
however, can step and then print te the print medium without
lengthening the conventional transportatien path. The bprinting
apparatus therefore uses space effectively and dées not wastefully
occupy epace, a particular advantage for installation at a bank tellar
window and other locati'ons where installatioh space and wvorking space
are limited. ' _ '

(8electing the transpertation direction for slip discharge)

A printing apparatus according to the present invention can also
be configured to changa the transportation directien of the slip s
travelling along the first transportation path Pl aeccording to the
data rea_d by the scanners ]_.1, 12, MICR 13, or other data reader.



parallel to the transportation direction of the print medium printing

nodes that are conventionally not possible can be achieved. I\/br%?) 06/2006
specifically, a printer 1 according to this enbodi nent of the im/en?(on
can print by stopping the print nediumand noving the print head 14 on a
carriage 15 parallel to the transportatdson direction of the print nedium
when a conventional stationary print head is used and the-print nmediumis
first paused before printing, the print head nmust be | ocated downstream

from where transpatodDgeritNor HHIPNSREIN FIRA WiahESH BS, E;’]f]aq%s%'g?ﬁ?tsien

transportgfion.path t extend further. A printer accordi o
enbodi nen lro%ctf'ﬁ‘é f’ﬁ\r}gﬁ?i n+P gmﬁg%?‘?i’tgant%t%t%ﬁrt RERPWY i ?gﬁ feseibast i nt
medi um wi oWt | engt heni ng the conventional. transportation path. The
printing appafsabdSed REESLON S f.ectiyel es not.
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means or the second discharge means, the slip $ can be printed to when

it is poszitioned opposite tha print head 14 in the printing range 18,

It is aleo possible to disable printing whken the print medium is

ejected in a particular direction, either in the direetion of arrow B

or arrew C. In this embodiment, the print head 14 is stationary and

the slip is moving during printing. 'However, this embodiment could

alsc bs configured to print with the print head 14 moving.

When a elip S is transported frem the paper éﬁpply part 3 and the
leading edge of the slip S is grabbed by the discharge rollers 8 and
passed from the second transportation zollers 7 to the discharge
‘rollers 8, the discharge detector 28 dispesed near the discharge
rollers 8 detects the paper. Bazed on the detection sigmal output from
the discharge detector 28, transporting the slip. 8 may then be
stopped or the discharge means for ejecting the slip 8 may be
selected.

Selecting the discharge means is based cn whether a read error
was generated by the scanners 11, 12 or MICR 13, or sems other error

was detected in the read data. A processer dispesed to the printer ]



transportation path (equivalent to third transportation path P3) and

di scharge nmechani sm of vertical discharge rollers 31 shown in Fb%/§6/2006

ejects slips in the direction of arrow C. |ndependent of the slip I's

ejected by the first discharge neans or the second di scharge neans, the

slip S can be printed to when it is pasitioned opposite the print head 14

in the printing range 18. It is also possible to disable printing when the

print mediumis ejected in a particular direction, either in the direction

of arrow Brefdrad e 5 & Nj ' t . hh . | 14.]s tignary
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first transpdrigat isopbpadiowsothdiesIig 18t cbhveliedC bRl tite ABER cidiipohbREI ar e

manual | y,.} ted.,t or. drivi r transportation rol]ers 6,
second t’r:%ir}s%%(%r ?a?‘l’o%?gr g%%}sg#ég@,%gng Egigs%%aéig g P79 e&g %‘Bstgg'?'? ?n’“’r e¥ponse
to a sigtRf ¥9ForAetnetBOr0-det extamalo fxpwr shis t TRF ldteeteapt 30 starts the :
r esponsepdwara sapplialto thaMddihetoP 100t €2t (MICR $HOWRe WRGHLIOE Sf agls of
sli ps S salri% SSQQIQ l‘éheaq ngmaargag%dt ngeéj yonér%hguggﬁge%e%%r motor steps driven.
This also applies to the other embodiments. ‘
In Fig. 9 (o) the slip S has eeparated from the second

transportation rollers 7 and been grsbbed by the discharge rollers 8.
The slip S is detected by the di'sscharga detector 28 here and the slip
ejeetion direct_io_n is selected. _ A '

If noreaderrcrs are returnad-bf the scanners 11, 12 or MICR 13
ard there are no data errera detected, the slip § ie discharged in the
direction of arrow B, that is, in the same direction as the slip was
conveyed to that point. If a read error is ¥etitsad by the godntiers 11,
12 eor MICR 13 or a data error is detected, the slip S ie ejected in

- the direction of darrow C, that is, substantially perpendicularly to
the transportation diractibn to that point.

The. slip & is discharged .in the heriszental direction by the
dischgrge rollers 8, that is, drive recller 8a and pressure reller 8hb,
and is discharged in the vertical direction by the vertical discharge
rellers 31, that is, validation drive rollers 3la and validation
pressure rollers 31b shown in Fig. 3. -



fig. 9 (b) shows the slip S conveyed by the first transportation rollers 6

to the position where the | eading edge of the slip Sis at the
detector 10. A signal fromthis TOP detector 10 starts the powez-rléqs:%%élzy(%%

t he scanners 11, 12 and M CR 13. The position of the slip S can then be
managed based on the nunber of notor si%ps driven. This also applies to
the ot her enbodinents. In Fig. 9 (c) the slip S has separated fromthe
second transportation.rollers 7 and been grabbed by the discharge rollers
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osi tion) cont 10l a,
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‘The .default state when the. discharge .direction is selected is

- with the discharge rollers 8 in the closed position and the vertical
d:r.schargs rellers 31 in the open pos:r.t:r.on.

, I £ thare are ncr darta read @rxrors - or data erféfé, & command is_
output te hold: the d:r.sc:harge rollers 8 in the closed position and the
vertical discharge rollers 31 in the open pesition. The slip 8 is '
therefore transported by the discharge rollers 8 a;nd not touched by
the vertical discharge rollers 31. BRI
' When the slip S passes the printing: range 1g the 8lip § can be
printed by the print head 14 or d:.scharged without pr:.m;-'_l_._ng.,-_

' Pransporting the slip 5 then continues and the #lip 8 is ejected in
the direction of arrow B, :

If a data read eorror eccura or a data error is detected, a
command iz eutput . to move the Mdischarge rollers 8 from the closed
position to th_e_z_‘ open position, and. fransportation in the horizontal

_-directian_ atops., The vertical dischgrge rollers 31 ére then controlled
to move from the open position te the clesad porition and hold the
slip S. The slip S is then transported vertically by the vertieal



the slip Sis held _between the validation drive rollers.. 3la and

val i dation pressure rollers 31b. The above-noted of f set fromth w
transportation line is very slight in this enbodi nent so that %h 6?520n006

interference with grabbing the |eading edge of the slip S or conveying the
slip S.. The default state when the diggharge direction it selected is

with the discharge rollers 8 in the closed position and the vertical

di scharge rollers 31 in the open position. If there are no data read errors

or data e S u har e roller
t he cl osegi%(%%x ?o%gan tﬁg a?/‘gr%fet:&;tle E grge regltig 1a:.;r%'wt %ﬁéﬁ%ﬂ“"
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di schar geuqrer bhifemsit3dn ame tm.fenatb@lplradted (brm:he élri@rrst he open position

vorticall y by ehe. Lorts AF88) B0 or thE Ponstlt Brbloas ) SURUAARGRR, °C

vertically by t
in the dif%etifon mar‘ihGWP@Wtﬁ%ER Y Rifttack i Wg ?i?@téngcﬁh?gEJ«*EWeiLE 8.

The sl i p speebifidar dpsdhivrgd dt&}da:gltaﬂe print head 14 when the sI i pS is
proxi mally op [ nt It .sho dbe ot naul ti.
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| ines can be pri
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t ranspor kakheyteat ﬁasz@@gparaﬂﬂvwﬂﬁ tddceRbVEyY | eRdde prslte{asr ,inddBL€s - other

|nfornat|oFlocanth r$ %% nted on the slip S. Fig. 10 is a flow chart
of the cOARTTTI 5?5 BHSuBpTBA'ng a slip S fromthe paper supply part

3 to ej ecti ngWhdre thei pridvtien 3 r%‘ﬁfé@le'ﬁl eds Ui Ghgrgeesidinge toumandtizps the
connect eflody @h’b@%‘@r'ﬂaf'agslig §efot S BRI | {We BOF detector 9 locks for
the sl:i_.p § and starts the HF motor 40 when the slip § is detected. The
slip S is then transported by the transportation mef_:har;ism, and power
is supplied to the scanners 11, 12 and MICR 13 when the TOF dstector
10 detects the slip 5. The transportation position of the slip § is
thereafter managed‘ by contrelling the steps advancea by -,the HF motor
40. (Step 81 to 85) : |
If the TOF datector 10 does not detect the leading adge of the
alip § even after the motor is driven a specified number of steps
- (1000 steps in this example) Between step S2 and step S3, the motor is
stopped and a "form feed errer"™ is reported to -the user by means of
LEDs noet shown, for example. Likewise, if the TOF detector 10 does not
detect the tralling edge of the slip S between steps S4 and S5 even
though the moteor is driven a specified numbar of steps (2400 steps in
this example), the meotor is stopped and a "form feed error" is
reported to the user. Nete, also, that the feed rate of the slip $
differs before and after the leading edge of the slip § iz detacted
{step S52). More speecifieally, the HF moter 40 is driven at 200 pps
{prulses per second) in step SZ and at 1100 pps in step 84 in the
present emboediment:,



transportation and discharge roller control. The boxes (with no |lines
connected thereto) shown adjacent to these steps indicate other 916652%06
performed in the steps. Wien the printer 1 receives a slip S processi
command fromthe host conputer and a slip Sis inserted, the BOF detector
9 |ooks for the slip S and starts the HP notor 40 when t he slip Sis
detected. The slip Sis then transp&gt ed by the transportati on nmechani sm
and power is.supplied to the scanners 11 12 and M CR 13 when the TOP

detector 10 d cts,th e tr ti t slip S
S thereafterg%rg $¢ ’go cd Fro I|ng e st %gagg’ﬂfgeﬁdﬁ %El%ﬁr%tgor
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HF notor 4 driven at pul ses ﬁir second) in step S2 and at
1100 pps in stptha ‘F‘?P”Pﬁﬁ’ Hﬂe%%rﬂ“dePFESBh ﬁﬁt“r?méf%%aégeﬁ"trér apge

TOY det ecli®rdatl eetcret aréd hiatbotid, nHecelip 6f cbhigimioeptd ba sbapeyEn) unthe NF
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(step S6), onmand setti ng di scharge "rol I

posi tion f@masté“ér PEEELY eb !B?)thimd?’ﬁffaﬁrsd i %mb"(dl“r@ﬁn"ad%ﬁibe‘ﬂ‘ev\/rﬁjisé’hﬂéﬁa is
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the scannerdutilred® éibrl)l € 18F ritsin 400 idakavéid @ pesifitd diotaRda
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is then moved to the CRI position, and a clutch is opesrated ac that
power from the VF metor is transferred to the validation drive rollers
3la instead of the vertical drive rollers 22 for transporting reoll
paper ( afep S16). The position of the discharge rollers is then also
switched to the vertical discharge direction.

More specifically, the discharge rellers 8 ars met to the open
poaition and the vertical diszecharge rollers 31 are set to the closed
pesition (step $17). The slip § is then printed with the print head 14
while being conveyed upward (step $18). When the slip. 5 is conveyed
further upward (step $19), the slip S§ separates from the validation
pressure rollers 31b and validation drive rollers 3la, and the user
can remove the slip S exposed from the top opening 37. Removal of the
slip 8 by the user is confirmed by discharge detector 28 eutput (step
§20), causing the clutch te be changed. E-x.ga:j-.-:.a. to transfor VF motor
power to the vertical drive rollers 22 for transporting roll paper and
resetting the rollers te the ncrmal positien for horizontally ejecting
slips (steps S14 to S22). The proceas then ends.



It is ejected in the direction of arrow B. The slip S has been ejected

fromthe printer 1 in this preferred enbodi nent. when the disch
detector 28 detects that the trailing edge of the slip S has pagzggﬁ(,m/azrg)do6
the process therefore ends (steps 512, 313). If there is a data error or
the scanners 11, 12 or MCR 13 retur¥ a data read error, the HF motor 40
Is reversed a specified distance (39 steps) to back the slip S up slightly
(step 514). The carriage 15 is then noved to the CRI position, and a

clutch i s oper d t r o) h F.motor _is transferred to. the
val i dation dr i%%r otﬁ grrs@‘tbgia | nst%f;dé%# ﬁ%én\t/: PRi &8 YAPTVECF OFEFER S or
t r anspor t PhR§*EorE theapellexdpdencin aThankodiori sxamiley htheli Gohapgeof dther s

is then aéNp trehbphadhtiont petwesddqab &hsCBalns did afldi9p. iNPES: check
ers 8 are en position ancfthe

specifica t I scharge roll et,-to_the

vgrt i cal ."ﬁ?ﬁa?ée%oﬁ“ r £9377% r BFLIR**F8 F??E"’E‘f ofEP | BT s e PRSP .
The slip FmagniseFepteédted With the print head 14 while being conveyed
upward (step $hSinerildes, liarShi Poadl it r6P WENSHorfdd ibgeﬁhé'%rfgegﬁgﬂo, $49) .
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renmai ni ng se d. _Furt herno en a,read error, is repprted by the
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detector 28, regardless of whether the detectors return a read error
Qr a data error is detected. The read data is processed while fomm
trangportation is stopped, or the scanned images of the medium are
presented on a display for visual inspection of ‘the date and signature.

If there is a problem, the form is then ejected horizontally
using the first discharge means without printing. If there iz not a
preblem, the check is endorsed by the priht head and then sjected
vertically using the second discharge means.

Thiz method feeds back the data read from 'the check for
- endorsement printing, and prevents the conventional problom of an
invalid endorsement being printed and, as a result, the back of the
check being printed multiple times.

In this embodiment. of the invention the discharge direction of
the slip & used as the print medium can bke gelected aceording to
predefined conditions. Print medla can therefore be identified
according to preset conditions and grouped aceordingly. Furthermore,
if another transportation device is disposed to each papsr exit, the
print media can be delivered to different locations aceording to



according to the read results when continuously processing nmultiple

checks, problemchecks are easily identified and effectively pre %ﬁ”5 200
frommxing with the other checks. Sone typical applications of 't ésen
i nvention are described next bel ow. '41 this first application transporting
a slip S always stops near where the 1Teading edge of the formis detected
by the discharge detector 28, regardl ess of whether the detectors return a
read error gr a data error is detected. The read data is processed while
form trosmpdriattonticsont.ofpedexanpleie iTclsand fimagbm Grfa:kEEaﬂ@dﬁﬁﬁWde
presente Ne lL.a Vi | ecli folh e si,gnat ur.e

t here |sdorp rl‘?qbd%lSjLIQIt Xned?g?m's'isi@t%e%&gj g%:tgg ofr“% zgir't’?aqttl &%%é‘ rﬁ’ ejﬂtrst
di schargé“eﬁﬁé‘tﬁsi%dﬁ%mreﬁm nting. If there is not a probl em the check is
endorsed by thetpgupthdigad ket mﬁneuscwd se&ﬂéx‘acau',y Sidi@phbe asgeand

di schar ge means. Thi,s, met hod f,eeds dat heck .f or
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endor senmmsh befard prhet griahd, mediun rebtiaut th@ttﬂob othg heraphpeitaydpng
printed @Ma@to@t tlcttaﬁgo | i érﬂi?@gtéﬁ@n Qs‘itrﬁsti&veéttdb%éotte oS GlRALAR

direction of, the slcﬁp f he prlnt medi um can be sel ected accordl ng
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sel ect the,dischar e nea ct t ium according to defined
condi ti dPER BREH °ﬁ? a%nﬁgf’gﬁégﬁst eP’c')? Pe ejected froma different

formexit for(Othsy emdedindritedti on and
Alternative embodiments of the present invention are hereafter

desecribed with refsrence to the figures.

{Printer overview)

_ Fig. 11 is a plan view showing a printing apparatus 101 according
to this embodiment of the inventien. This printing apparatuz 101 is a
document processing system having an S-shaped transportation path, and
ie described using a check 103 as the document (slip form) convayed
through this transportation path. The printing apparatus 101 has a
loading unit 104 for storing a preloadad stock of checks 103 to be
processed and supplied to the transportation path 102, which iz §-
'shaped and a storage unit 105 for storing the processed checks 103
conveyed cvex the transportation path 102.

The S$-shaped transportation path 102 iz composed of an outside
guide 1028 an inside guide 10Zband a transportation part 102c between
the inside and outside guides. A check 103 iz #t.tppe:t'ted_ By kboth guides
iOZg and 102b as it is conveyed through the horizontally disposed
transportation part 102c, Starting from the check insertion entrance
gide and ceontinuing in the check 103 transportation direction, the
transportation path 102 includes a first ourved transportation path



processing. If multiple print nmedia are processed continuously and

uniformy discharged fromthe sane formexit, both good nedia
media wll becone m xed and separating the good and probl em neg%/(gézgrpgds%
very difficult. The present enbodinent is particularly effective in such
cases because it elimnates this probl eg (G her enbodi ments) Alternative
enbodi nents of the present invention are“hereafter described with
reference to the figures. (Printer overview) rig. 11 is a plan view show ng
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roller 130 iz contrelled by the user pressing a button, for example,
or by a controller. The paper foed mechanism has a hopper 131 that
pushes the stocked checks 103 to the paper feed roller 130, and a pad
132 that works so that of the multiple checks 103 in the “hopper 131
only the first chack contacting the paper feed roller 130 is fed into
the transportation path 102. This is descoribed in further detail below.

The chack 103 supplied to the transpertatien path 102 is then
conveyed by the first transportation rollers 106 inte the first curved
transportation path 102d. The first transpertation rollers 106 include
& drive roller 106a and pressure rcller 106b. The drive reller 106z is
‘driven by a horizental paper feed motor not shown, and the pre;ssure
roller 106b is urged to the drive roller 106a by spring force.

A scanner 111 for capturing arn image of the back of the check 103,
-a scanner 112 for capturing an image of the front of the check 103,
‘and an MICR 113 for reading magnetic ink character data preprinted on
the check 103, are disposed to the first curved transportation path
102d and read data from the check 103 a=s it travels passed. The
captured data can be sent to an internal controller of the printing



check 103 traversing curved transportation path 102d or 102. therefore

changes 180 degrees. The devices disposed to this printing appar
are hereafter described following the flow of a check 103 tran@%%ﬁ?%g%%06
through this transportation path. One or nore checks 103 are inserted from
the direction of arrow E to the | oadi g unit 104. Checks 103 | oaded in the
| oading unit 104 are then supplied into the transportation path 102 by
rotation of the paper feed roller 130. Operation of the paper feed roller

130 i's. compgariakad 191 e pEceBlRES R0 s@nbUd QR ofhrr@f SHPME comBlitd for
controller. The 8aper feed mechani sm has a hopper 131 that pushes the
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contact i ngyit1laesPaRer ahgede r 130405 4 i 1he 11 tation path
102. This ils desgki beggi 9\ l1l‘i‘f;j+}{a(r€;1ertjcdce‘;tﬂa?i Iij%gfov%%gﬁ%ﬁch%%ﬁ%gﬁ%%%ﬁpl ipe% o]
the transifdPrat LoKE pabte 109455  kERneRaseEY@ byoXlezsf| 18§, t rehes poracsmidon

rollers HGneptatedtienf rodlexmuriad inklads por 8aive kb 10724, ankheptddstire
transpor t,aki erg.1 | ri,ve roller 106a and pressure roller
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spring faqwee. A scanner 111 for capturing an i mage of the back of the check
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force tQdeles 1 ¥&podrAbE" £2d0 e drive roller 108a. Fig. 1l(a) shows the
movable roller 108b set to the paper feed pesitien. When set to the
retracted position, the arm 108¢ rotates in the direction of arrow F.

Further dewnstream from the first straight transpoertation path
102e¢ is a junctien te which the second curved transportatien path 102f
and second straight trensportatien path 1029 are connected. The
' junction has a switching lever 150. The switching lever 150 pivots on
center of rotation 150a, &nd can be smet te guide the check 103 inte
the second curved transportation path 102f (referred to beslow as the
"eurved path position"), or to guide the check 103 into the second
stralght transportation path 102¢ (referred to below as the “straight
path positien"). The switching lever .150 is lirked to the arm 108c of
the movable roller 108b, and moves in conjunction with the arm 108c.

As shown in Fig. 11(a) when the movable roller 108b contacts the
drive roller 108a so that the discharge .follars 108 ars in the papér
feed position, the switching lever 150 is set to the curved path
position. When the arm 108¢ of the movable roller 108b *turns in the
direction of arrew B to the retracted pesitien, the switching lever



A print head 110 is disposed along the first straight transportation path
102e for printing an endorsenent on the check 103. The check ﬂ%%f@ﬁ?%%d%
j uxt aposed position opposite the print head 110, and then reachés e

di scharge rollers 108. The discharge rollers 108 include a drive roller
108a and novable roller 108b. Thedfovable roller 108b is disposed to an
arm 10Sc that pivots on center of rotation 108e, and can be set to a paper
feed position in contact with the drive roller 108x, and a retracted
position 3ep e dri.ve roller. 108a. Fig.,'11(a) shows the
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rol | er ge unit 105 without intergerence with
other checks 103 already stored in the sterage uynit 105, and
autematically gather in a stack on the right side of the storage unit
105 as geen in the figure. , :

A validation mechanism 120 is also disposed te the first straight
transpertation path 102e. This validation mechanism 120 has validation
rollers 12la and 121k on the right and left sides of the print head
110 as sean in the figure. Thesa validation rollers 121 transport slip
forms in a direction substantially parpendieular teo the horizontal
coenveyance direction of the transportation path 102, The validation
_;nschanism 120 is used to comnvey forms in the vertical direction for

~validation printing by the print head 110. To avoid interference with
a slip travelling vertieélly, the movable roller 108b of the discharge
.rellers 108 must be set to the retracted position. As described above,
the switching lever 150 is therefore sot to the straight path poaitien.
If the length of the slip being transperted vertically is such that
the leading edge of the ferm extends outside the Ffirst straight
transportation path 102¢, the form will be guided by the second
straight transportation path 1029 az an extension of the first



109a and pressure roller 109b, the drive roller 109a driven by a nDtor not

shown and the pressure roller 109b urged by spring force to the, 06
roller 109a. As shown in rig. 11 (b), the bottom of the storage un|t 188

sl oped, and checks 103 delivered ingo the storage unit 105 nove by force

of gravity to the right fromthe poSition in line with the transportation
path 102 on the left side of the storage unit 105 as seen in the figure.
Checks 103 delivered fromthe transportation path 102 therefore enter the
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slip. Thike tRebsiid Ovali@RsoR Lalide Paify 02bhedsts didl tesQhat BE1idation
-rollers 12la for paper feeding, and a retracted pesition where the
pressure vallidation rollers 121b are separated from the fixed
validation rollers 12la.

The process for validation printing to a check 103 is described
next. The check 103 is inserted from above to the validation
transportation path 102h between the outsids guide 102a and inside
guide 102b. The pressure validation rollers 121b have s mechanism for
moving te the transportation position or retracted position as =&
result of the arm 12l¢ being driven by an actuator not shown. When =a
check 103 ie inserted, the pressure validation rollers 121b are in the
retracted pesition. The check 103 can therefore be inserted to the

- bottom of the validation transpertation path 102h witheut interference
- with the fixed validation rellers l2la or pressure validation rollers
121b.

As deseribed in the preceding emboediment, a validation detecter
122 is disposed to the bottem of the validation transportatien path
102k, When this validation detector 122 detects that a cheek 103 has

~ been inserted to the bottom of the validatioen 'transpartatian path 102h,



first straight transportation path 102., but the transportation direction

Is perpendicular to that of the first straight transportation @ﬁfbé?§%06
The val i dation nechani sm 120 thus conprises this validation transportation
path 102h, fixed validation rollers _l2la, and pressure validation rollers
121b. The fixed validation rollers i la are driven by a vertical paper
feed notor not shown. The pressure validation rollers 121b are disposed to
an arm 121c that pivots on rotational axis 121d, and can therefore be set

to a transpolgakkeit RALHALILAISY Sord NG 1Rr Et?@é”@r&ﬂ@lt'h alLon 42k ! §é§it]¥e%b
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val i dati asheRki D83 Rgwhe,a check 103 is described next. The check 103 is

i nserted from above to the validation transportation path 102h between the
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121b  havepgoatior Zhie Spr ik hesd\Viilng t o the transportati on position or
retracted poSimj esyd t, of rml2lc i ng driven by an actuator
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not shown. Wen
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been inserted, to th ggtt%‘%mt he validation transportation path 102h,

23/ 06/ 2006 36 TFRE prassshe dation rollers 121b nove fromthe retracted
position to Theepapansisedt réclemipnstdd erppliivey fdheelts vadi dabibrea ral l@fs

121a andyes258 : I datydgan b n rt turning and,trgnsport
the check 10 sﬁ%\%a\righ Er%e‘!h%hg%s}f%%?%i%%‘r iptral gdlﬁ%gﬁ FF”%’[a}?ggslﬁi’ osed
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accordi ng toashehpepedinf #ddi.Nd3 (a), the main parts of this paper feed
rechanism are paper fead roller 130 for feeding stocked checks 103
from the loading unit 104, a hopper 131 for pregsing the check 103 to
the paper feed roller 130 during the paper feed operation, and a pad
132 that contacts the leading edge of the checks 103 me that only the '
single top check touching the paper feed roller 130 is fed. The paper
feed roller 130 is a roller of which one =side is flattened, and is
mounted coaxially with a cam 133 and roller gear 134. The roller gear
134 engages a motor gear of an ASF drive motor. When the ASF drive
motoxr turns the roller gear 134, the coaxial paper feed roller 130
and cam 133 also turn. :

The hopper 131 is urged to the paper feed roller 130 sidé by a
hopper pressure spring 13la, and thus Ffunctions te push chaéka 103 to
the paper feed roller 130 when transporting checke 103. The cam 133,
‘hopper 131, and pad 132 are linked so that meving the paper feed
roller 130 causes the hopper 131 and pad 132 to operate assordingly as

- further desoribed below. ,

Operation of the components of this paper feed mechanism when
transporting a slip is described next below with referenecs to Fig.
13(a-2).



di stance froma reference position (i.e., the bottomof the validation

transportation path 102h) to print to a specified position on t

103. The check 103 is then transported further upward and e ect e({qro

val i dation transportation path 102h. This conpletes the validation
printing process. (Paper feed mechani sn) The paper feed nechanism for

suppl yi ng checks 103 stocked in the d7%ading unit 104 to the transportation
path 102 is described in detail next with reference to Fig. 13. As shown
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it does not g%ghlhﬁ’ F%@%usrote]%p@yq%’h cﬁ%%?sTféB"“&’ Rvﬁ%‘é]‘PoF eq he
appl i ed RPE°F hé%%dra@?rbﬁf’héi%r Rhef om 433 also causes the pad 132 to

pivot countercleckwisze to a diagonal positien. If the paper feed
¥roller 130 is then rotated further clockwise, the top check 103 of the
stack touching the paper feed roller 130 is carried aleng the slope of
the pad 132.

When the paper feed roller 130 then turns further clockwise to
feed the tep one cheek 103 ms shown in Fig. 13 (e¢), the cam 133 dces
not interfere with the hopper 131, and tha force of hopper pressure
spring 13la therefore causes the hopper 131 to push the checks 103 to
the paper feed roller 130.

The cam 133 also rotates the pad 132 to its meximum angle of
inelinatien.

The one top check 103 in thes stack contacting the paper feed
roller 130 is thus fed along the gsurface of the pad 132, which ie new

| inelined. The other checks 103 are left in the leading unit 104
- because the frietien betwsen the leading edge part and the pad 132 is
greater than the f£friction and electrostatic attraction batwosn the
checks 103,
' The feed macﬁanism desoribed abeve thus feeds the checke 103 ene
at a time inte the transportation path 102. '
- (Svitehing mechaniam)



torsion spring (not shown in the figure), and the cam 133 holds the pad

132 to a position perpendicularly contacting the checks 103. Th§3)§€85;¢%6
edge part of the checks 103 therefore neet the pad 132 and canndt’ advance
beyond that point. To feed the checks k@3, the paper feed roller 130 is
rotated clockw se by the ASP drive notor not shown to the position shown
in Fig. 13 (b). In the position shown in Fig. 13 (b) the curved part of
t he paper feed roller 130 begins to touch the check 103. The cam 133 works
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first VM%H? lever [50. The switching lever 1350 and arm 152 are
united by meounting to a common rotary shaft 150a, and rotate around
thia rotary shaft 150a.

The other end of the axm 108c is connected to a solencid 153 by
an intervening pin 153a. The other end of the sclencid 153 is
connected to a bracket 155 by an intervening pin 155a, and the bracket
155 is affixed to the printing apparatus 101. These link components
are disposed below the ﬁranaportation path 102 traversed by the check
103, and therefore do mot interfere with check transportation.

A tengion spring 154 is connected to the arm 108¢ on the side
opposite the comnection between the arm 108c and solenoid 153. The
cther end of this tension spring 154 ies connected to bracket 154a,
which is affixed te the printing apparatus 101.

When the solencid 153 is not excited, the arm 108¢ is pulled by
the tension spring 154, and the movable roller 108b iz zat to the

_paper feed position eontacting the drive roller 108a as shown in Fig,
14 (a). The switching lever 150 is linked to the arm 108¢ by arm 152
and arm 151, and is thus set to the curved path position. If the drive
roller 108a is then driven to feed a check 103, the cheeck 103 is
guided by the switching lever 150 and transported to the second curved

-traneportation path 102f.



reference to Fig. 14 (a) and Fig. 14 (c). The drive roller 108a is rotated

cl ockwi se by a horizontal paper feed notor not shown. As shown »i £ Q-
(c), the novable roller 108b is rotatably nounted to the arm 138{:]/(5?9%13%
of an intervening rotary shaft 108d. The arm 1080 has a doubl e L-shaped
configuration when seen from above wi_th two end | egs each bent 90 degrees
to the main leg, and is rotatably af fPxed to the document processi ng
system by neans of an intervening rotary shaft 108e. One end of this arm

108c i s connecygsh b n sextensi of, the yotary shaft 108d. The
other and of , thi ﬁa}%'m(f%L‘;SmZe;1 ?gdcgﬁﬁeétg eﬁ%%g@'pi%hﬁﬂ%fﬁn@?gr AP FEERAPER- i s
uni t ed vm'f“T*f‘it"ﬁetEW #ihi 40§° 1 tR drher s reqhions Wit akrawy F-eThe sEltchidgaleavds?

aL_e uni tbipg{)g:mdntd rehet erm mmﬂib;dcfiabaf bYytinaf &n%%?'di%gtiﬁ @,tfeggf&pr}g
this rotagy ot;her. an e arm c.is_connected to a

sol enoi d 153 by'éogg\é?ﬁ? e%ﬂ\}g’r?i t%g E'liﬁ' 1%§a.(ﬂl]‘hﬁotﬂ’8?“_‘eﬁﬂ Sggt het stPlendihe 153
is connet¥Eq 1 ath? acrienciss Jc£3 ameven etbenimeyakbian $6bksr ahtl heobrgeket
155 is afddtredtéd pbeitipmi mdpagaawalﬁ\{,ﬂstgpl.drlbgsgogig{( gggﬁonsgas are
di sposed Egmﬁ?qe%?nfp@rta%ignﬁg ' h 102 traversed by thé chec 10"1%‘, and
therefore dG NOt° iTtarfere WPERS cHed etr"ﬁﬁsi)%% FOVHR. t then sitsaigyy inedh154
i s conned®@dticer t heenyayinggethe t khosk del0dppdstd e the coaddt i oschglgngen
the arm Q8fapdtat9bengheh 19824, Theni At h this sensjpon spring 154 is
connect eq taoa b%%:}égt 1%4@1?] which is&taf'f&i( xg%datlg'fa%hgc'pr%hr?ti% sé:pp%tf‘ré'g'ﬁ t101.
Wien t he S0V enoid 153 F&8%hot 2ex& tEPWitne %ir Ahatiscleadesy| feah bgbovehefor
tensi on Spiidariesiprintdngheamieablenemidted 1681 ca3lP ohi dheut hentdiaRetntsed
posi ti ongs@nt atd | iSchat [ r e Q sho i.n_Fi a). The
swi t chi ng %fever MR nl‘l%g' g“t?% t d'e %:}%15%%@&@1;?‘;&% fgﬁn’g‘?ﬁf%iﬁél 3th and
is thus 58%%to the curved path position. If the drive roller 108a is then

driven to feetbthsrhesdtsibfs) the check 103 is guided by the switching |ever
1308 g 53, 161 LI SAROPL Ty LSRRI v
e oriebnog dvasc S e ek N 803 st ot ety
ket _ . hted! l£o K in eni
posi ti Or}a%ggwnsllz&tpllgoa,l 4an%b).1:'rg£g isnh(‘)tm ngre':cltq_bnlgf ?gfofgeby g torsi::
spring 156. The strength of this torsion spring 156 is weaker than the
rigidity of the check 103.

If the switching lever 150 is set to the secend curved
- transportation path 102f (the curved path position) before the leading
edge of the check 103 reaches the switching lever 150, the check 103
is advanced by rotation of the drive roller 108a, guided by the
switching lever 150, and cenveyed to the mecond curved transportation
‘path 102f. _

However, if the switching lever 150 is set to the second straight
transportation path 102g side (straight path position) when the
leading edge of the check 103 reaches the switching lever 150, and the
switching lever 150 is switched to the second curved transportation
path 102f pide (eurved path. pesition) .after-rtherle.ading edge of the
check 103 enters the second straight trensportatien path 102g, as
shown in Fig. 15 (b), the check 103 continues to advance into the
second straight transpertation path 102g as the drive roller 108a
turns because the rigidity of the check 103 is greater than the

 strength of the toraion apring 156. Note, howaver, that this requires



force of the solenoid 153 noves the novable roller 108b to the retracted

position separated fromthe drive roller 108a, and the swtchi
| inked to the arm 1080 noves to the straight path position con\?gy/li(ﬁ%??#ed%o
check 103 into the second straight transportation path 102g, which is
parallel to the first straight tranggortation path. As a result, a check

| oaded from above for validation printing can be transported vertically

wi thout interference fromthe discharge rollers 108 and second curved

transport gii L hat 2% sians) The arm 151 and switchi ng | ever
150 alroe ugﬁvggl ?g;\l ?Tfe gwlft 81(1%1%%%%%%%2#%%% b“gjﬁwgbdﬂe%hﬁs fg?fﬁm it
Fig. 15(at¥nerabhvtiher chedle 103uninell #ys| dvesdingsedgowifdthe cimokt dd3tentdre arm

151 by anthenisesaeisRgaldhd! 8Edn ft&ti&@%i;ﬁnszéf,ged in the direction of
arrow J by a tﬁrsdag_g wsgri n dl 6. Thg st en}gth of this torsion spring 156
i s weaker than t K& rigrditty®ofr*Phe teheEROTH3IOT  ne¥RAldNirt dhenFheekerl 0350
i s set tdueNelsctirewgbutbedtreneperpetiat ipthpaoh 282 14t Hepsuitedd ipathe

posi ti on)gdaeh e ' h&Gd 303 es,iheswt chi,ng
| ever 150IB 4 ??@Eklb@aqﬂqg dg\g/gﬁ%ée)écf tbeli"i'{rn(g)t at | 5%'0?&f% drr'%/% rhoel er%EO8a,

\ ), tg _ 03h IS .a
gui ded by *Fh8® SRRYHRANFOFERE theo seqrpe cHirndghll tranapersetimd rathyd@2y
t L anspor tsatli ejectedt hTHG fee Lbivivedy, svitdhiag Stid @ghﬁ%éﬂ&ﬁ.o&%ﬂrﬁ caflpL o0 )
t he seco ' p t] t _ i de_(straiqht pat osltion
when the Ciqrl U setBPEPPhLE R, the Sl ief Strfielithe” Raved T5b.
and the °B¥¥%f¥Png | ever 150 is switched to the second curved
transportati othe psitdtch@RF Mbéltar(ion’ Rd10akhpesblki eahriddRly the tradi pg, edge

f the 3 r h econd,strai ght, fransportatjo ath 1029, as
Shown 1 o EFEhL 1806 Bad perBEQRC s Rbtndahety 208 NEkS Sl SchaBSt n ot tkmng
strai ght }¢#-anEpoFis | eneepdtile Ipmdtient RE dhevevitthiery 1B8ar tISOnaEdedslSe

the rigiéidngeal itheeRbecke 108 WrstHbLtRd diNARatHe ralilesBIY Bs Olyd NEu QU Si ON
uires, 23/ 06/ 40 provi

Second (FhehOrPS, (TROHE] FEPRRaRSE LR ReTh, PHP 1P5uEDY B8SORY AREERITR he

check 105rarspbitatiion| gathngidegeThisa t freimirdol 168eentlso s ist kirisesobd a

strai ghtadlleaBsdOsst adtHaR Batiat2Wifforent from the discharge rollers 108.
This conflguration enables changing the transportation path of the
check 103 without considering the timing fer changing the position of
the movable reller 108b.

Form transportation in the vertical direction shall also not be
limited to validation printing, and a check 103 travelling
horizentally through the first straight transportation path 102e could
also be discharged vertically.

[ Advantages of the invention])

The printer according to the present invention has two mutually
perpendicular transportatien paths housed in a single compact device
te perform printing as well as other document or cheek procsésing

. tasks which conventionally requires separate devices. When checks are
sonventional processed at a bank teller windew, for example, one
devica is typically used for reading check data and printing an
endorsement, & separate printer is used fer printing a receipt based
on the results of check processing, and a separate validation printer
is used for reprintiﬁg the back of the check. This causes the problems

described below, all of which are solved by the present invention.



If data was read fromthe check 103 normally, the check 103 travels
through the transportation path 102 and is deposited in the st(?rmsyrzid 6
105. If a data read error occurs, however, the check 103 can be conveye

t hrough the second straight transportation path 102g and ejected. Thus
selectively swtching the transportation path can be achieved by control

t hat changes the timng of switching l#ddver 150 operation. The sw tching
mechani sm coul d al so be configured so that the switching |ever 150

oper at es i ndependengraa®i ikd emel &r e 108. .l.n this case the,
position gfefhe,switching Ig(;ver t%gg cgﬁvﬁ%i; c l'gmae %Pf*%esﬁtpewkve“ww her

the discharge rolflers 108 are set to the second curved transportation path
side or the sel@dnd Detrapminrs resultpdrent daih RALRy Shiders THE S S gp%p% | ever
[

150 is drisseR RY1@p1e0ken actuator different fromt char ge
rollers 108. éhi spcon#il guragt ?%,{%’?g%ﬂ' B SRY%1g the transportation path

of the check ‘83 RPERLUS @FweFtieFemy tt Haoni Apadiforeachateingts heupasite On
of the rdsvdbé®. roller 108b. Formtransportation in the vertical direction
shal | al so not 4be L, m alidation printing, and a check 103

travel | i rlg_m hor ?zoﬁ%%{q%/ﬁtgﬁ%‘guéﬁq’t’heéﬁmr s{)""?ﬁﬁ?ﬁh‘(‘mﬂl&ﬂSp@ﬁ@at iBod {dailla
102e coul al so be discharged vertically. [ Advantages of the invention]

The printer akltMetighgthe pHSsdI:CIRAInE IVKENLKO S ugl |
per pendi gyl@ar tkgaggg%t atfonlﬂ{)% h§ h%&u%éd%irah g‘é?n%*%&ég%a % %"é\}’iegéi"{‘o
performprinting &s wert  as™otifePeritt urbtrecdr abcWith orefmionge ttaskshavhi ch
convent i BRZAMPANY Rfli draviggpar dte idewecdss M CHRRK SradiBus CRRYSMd ogﬁ
pr ocessefodiifiaabfsie t@iderpdM o or. e e, device is typica
used f'orcga%aceii ng cghe‘:(;#%fgat an rainfﬁt itﬁgxgﬁggeenﬂgiﬂzgﬁeﬁf‘, tj‘es “at $ach
printer 15 Used torYst f?ﬁg?”é PER et DtbHawdarsenrd lte deslides efthireckie
processi#RPpeamd dheeprepsotyihivetiioan 3 | ddfihedi ByUsed fRnoh Q0 | Pi;?& t he
back of &,-hessh@;{gs,. dlpg,_st %g§§§mtmbe probl ens described befow, all of Which
are solved by the present invention. 23/06/2006 41 (1) Installing multiple
devices in a confined work space-is - difficult: (2) Data errors result from
data entry errors as a resulting of

y



using nmultiple devices to process each check. (3) Handling errors result
fromloading each formto nultiple devices. tine. (4) Producth@jﬁbgy%@%G
from excessive handling tinme and idle Although the present invention has
been described in connection with the preferred enbodi nents thereof and
with reference to the acconpanying drgwings, it is to be noted that
various changes and nodifications will be apparent to those skilled in the
art. Such changes and nodifications are to be understood as included

wi thin thecLmgmspe of the present invention as defined by the appended
clainms, wunless they depart therefrom 23/06/2006 42 CLAIM5S 1. A printing
apparatus for printing to at least a first and second print nmedi um
conprising: a first transportation path for transporting a first print

medi um  a'secodtPPINGPERRSASIOT RIAtNG R At 1435t 2 Frptand prepRd arigt BedMELROAEIERG nt medi um

w th the secon -t at h.di sposed, supstantially perpendi cul ar
to and interseg?%%ggﬁﬁggp%ﬁgkﬂgpéﬁéﬁg??35?§ﬁmt%%'"} and a common print head

for said first a%@@bn&ﬁ&%ﬂd‘_ta%ﬂﬂ&ihfgﬁ%%-ﬂﬁ?ffalge&ﬁ& iPhbdim WAt dbsppsed in a
printing area where the first transportation path and second transportation

pat h i nt etrsesporidtion patpdispusedeybstantiblly@efpendidulp fo antl infeeckiclingntive fied triddportatiorst  pri nt
medi umis conveyed on the first transportation path and for printing to
t he secon®PraMit nedi um when the second print mediumis conveyed on the

second transportation th: wherein the first transportation th i

U shaped | n gedrat e rBeRd BT Frignd pardaimedi@brth g i Rerdirected t ur ¢ her
conpri Si NG By et ; i ] ne side
of the fi rsafp Wg%iéso@fe 219? %ﬁoﬁagg%ﬁgﬁg?n éagg I nssgdnnggr%%??%a%?nn%h 'hﬁgsggé?er dat a
prepr i nt eprintig tolthe: fikdt perit mpdium WhereEle 81 prigt m&Yid i BérivBgdap PRfiRk tisnspsratsrdi Ng to
claim1, further conprising a scanner disposed to the first transportation
pat h for eapeEgPrgnting to theereorst prinhyeediynr whenghé seconsirdinturrdiu, is fonpeyerd o ng

appar at us accor$%n to claim1, wherein the first print nedium and second
print medf o m%%ﬁﬁwmé?Wp forms. 5. A printing apparatus according to

claim4, wherehy k I ) th i scharge side of the
second transportgﬁ}@%’%g%ﬁ&ﬁgggﬁﬁébggj%%gg%%gg??éhuhead and then ejected
fromthe discharge side of the second transportation path. 23/06/ 2006

2. A printing apparatus according to claim 1, further comprising a magnetic ink character
reader disposed on at least one side of the first transportation path for reading magnetic ink

character data preprinted on the first print medium.

3. A printing apparatus according to claim 1, further comprising a scanner disposed to the

first transportation path for capturing an image of the first print medium.

4. A printing apparatus according to claim 1, wherein the first print medium and second print

medium are paper slip forms.

5. A prinfing apparatus according to claim 4, whereby a slip form inserted from the
discharge side of the second transportation path is printed by the print head and then ejected

from the discharge side of the second transportation path.



43 6. A printing apparatus according to claimb5, further conprising a

di scharge device for printing nmultiple lines to the slip form

the print head while conveying the slip formto the discharge ?I’B({g@g?%(ﬁjé
second transportation path. 7. A printing apparatus according to claiml1,
wherein the first print nmediumis a slip form and the second print nedium
is roll paper. 8. A printing apparatus according to claim1l, further
conprising a first discharge nmeans for ejecting the first print nediumin
a first transpoapaitihPippeiatusGécoRing @ e 5t faRhdr brdrisihd ABSIaigk abJioPat h;  and
a second di scharge neans for ejecting the first print rregi umin a second

t ranspor t aingére mipiedives to thesén fommnisli roedna of theprinhieeall whikt cobveging he sliefbimomn  pat h.

9. A pri nt&na_ ap%?rat us, according to claim8, further conprising a
magnetic. TRRSTREP SC¢ githe seeqdiansogiative agi-ng magnetic i nk character data
printed on the first print nedium or a scanner for capturing an inmge of
the first print nmedium wherein the first print nediumis ejected fromthe
first di schar gen prRfiyeppirateEeEHinglo3 A i IoheFRARS A GRRAMARE if Qsilphgm €ad
results fromthe magnetic ink character reader or scanner. 10. A printing
appar at us aad 8ersdéand pitind mediiarm imr8| papkrer ei n t he second di scharge nmeans prints
multiple lines to the first print nmedium by neans of an intervening print
head while transporting the first print mediumin the second
transportation,direction, if. A printi aratus according to claim?9,
wher ei n tr%ans pb tnpur?é a?%éaufsia\ggqrd"b(fﬁoﬁ{g'%ggfrﬁ COB‘BTF&??%“&HW“FWE MERARKI pr i nt
medi um i S efeBA tH'irdd b0t ' i . ording to
t he read rIgsuPt of Pﬁgmﬁgﬁﬁ}?zﬁii}%lr]ksrpgﬁaglr:g%feg?%%‘eog%@rgwgwagg%ﬂ%éorn%\%ﬁi | e being
transportead by the second di scharge neans. 23/06/ 2006 44 12. A printing
apparatus for processing a first mediumin the formof a paper slip and a
second print n@&eapd digsharaemeans far glecting|the fisst pent nediun irepsomt tessaatoni si ng
first transportatior ns. for transporting said slip formalong a first
transportg'fl%%pﬁ%ﬂd?%’ﬁpﬁ-%ﬁﬁﬂgﬁ‘sﬁmw'} means for transporting said roll
paper along a second transportation path; a print head for printing to the
roll paper; and a roll paper conpartnent for storing the roll paper,
wherein tdie r od pringaPapareRER&LLIRE R claRE, ﬁ;ﬁﬁé?esinﬁr{sﬁaé%Fﬁe%&_lnﬂeha?é’&é?_ are

di sposed inside the U shaped first transportation path. '13. A printing
appar at usreadse for tiadiog magneficiniehi@ctef datd frinted ©0 therfirss pring maditi,gn @ lstahnér b
character reader disposed on at |east one side of the first transportation
pat h for PRUUIGR} Heagoéthe rst pilet meditact er data preprinted on the first print

i . . S
medi um wherein the first print medium is ejected from the first discharge means or second

discharge means according to the read results from the magnetic ink character reader or

scanner.

10. A printing apparatus according to claim 8, wherein the second discharge means prints
multiple lines to the first print medium by means of an intervening print head while transporting

the first print medium in the second transportation direction.

11. A printing apparatus according to claim 9, wherein transporting the first print medium
~ pauses, and the first print medium is then printed by means of the intervening print head
according to the read result of the magnetic ink character reader or scanner while being

- transported by the second discharge means.



14. A printing apparatus according to claim 12, further conprising a
scanner disposed to the first transportation path for capturinggaaﬁpgg@G
of the slip form 15. A printing apparatus according to claim 12, erein

the print head is disposed to a printing area where the first
transportation path and second transpog&ation path intersect, and prints

to slip forns or roll paper.

12, A printing apparatus for processing a first medium in the form of a paper slip and a

second print medium in the form of roll paper said apparatus comprising first transportation

means for transporting said slip form along a first transportation path of U-shaped geometry;
means for transporting said roll paper along a second transportation path;

a print head for printing to the roll paper; and
a roli paper compartment for storing the roll paper,

wherein the roll paper compartment and second transportation path are disposed inside

the U-shaped first transportation path.

13. A printing apparatus according to claim 12, further comprising a magnetic ink character
reader disposed on at least one side of the first transportation path for reading magnetic ink

character data preprinted on the first print medium.

14, A printing apparatus according to claim 12, further comprising a scanner disposed to the

first transportation path for capturing an image of the slip form.

15. A printing apparatus according to claim 12, wherein the print head is disposed to a

printing area where the first transportation path and second transportation path intersect, and

- prints to slip forms or roll paper.



