1 Printing apparatus and printing nethod Technical Field The present

I nvention relates to a printing apparatus and to a printing nethod.
Background Technol ogy ' Paynent systens using comrerci al 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 are 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 bank branch. The main tasks performed at the
tell er window i nvol veéréntlaek apperdtusennd \prigtihe mdtheld, confirm ng the
date, and verifying the signature, and then depositing the funds or
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ef fi ciRREYidd Welfed Ut Ure by connecting bank branches and different banks
on-line are underway. To this end, check processing nachi nes having a
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magneBaekgidindoledtdlogiock and an' inmage scanner for capturing an inmage of
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umerous checks must therefore be processod in a short time at

teller windows in every bank branch. The main tasks perfermed at the
teller window involve a bank eclerk verifying the check, confirming the
date, and verifying the signature, and then deperiting the funds or
caghing the chack. The raceived check is alsc endorsed and a receipt
is issued as needed.

Some banks have started to aelectromagnetically read checks
brought teo the bank, and efforts ¢to improve check processing
efficieney in the future by connecting bank branches and different
banks on~line are underway.

To thia 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 are installed in meny bank branches today. These processing
machines are large-scale systems used for processing large volumes of
checke at high speed, and cannot be located at the teller windew. A
large space used just for check processing must therefore nermalliy be
sat aside in the bank, and all checks are processed there. After the
checke are proecessed, checks c¢ollected from each branch are dalivered

by armored car, for example, to a specified central clearing heuse.



at the teller wi ndow have been proposed. The check processing device
referred to above has a check transportation nechanism a magnetic ink
character reader (M CR), scanner, and printer disposed along a check
transportation path. Wen the bank teller receiving a check froma custoner
passes the check through this check processing device, the check
processi ng device reads the check tising the M CR and scanner, and than
endorses the check using the printer. This check processing device is
taught in Japanese Pat. Agpl. Pub. No. 2000-344428. Problemto be
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to operate with this check processing machine.

If this check verification shows that there is no problem with
the check, the check ie paid or deposited. This requires data entry to
a computer terminal separate from the above check processing machina,
and printing a customer receipt and bank branch receipt using a
printer that is alsc separate from this cheeck processing inachiné. "If
the back of the check must be printed again, a printer separate from
the check processing machine must be used for validation printing.
vValidation printing involves loading the check from the top and then
ejecting the check from the tep after printing. This task is performed
repaeatedly in the bank for endorasing checks and printing slips.

In other words, when a cheek is passed through a check processing
machine as described azbove for processing, additional data -must be
inputted to a different system, and receipts and other forms must be
printed using a separate printer.

Check handlirng is therefore complicated, and handling errors
necessarily oeccur more eeaslily. This procedure alsc requires
additional time and checks cannot be processed quickly.



to the check processing machi ne puts additional pressure on the I|imted
wor ki ng space avail able at the teller w ndow, and thus reduces job
productivity. Being able to quickly and accurately process work in the
confined apace available at the teller windowis a major problem for
banks. This problemis not limted to banks, however, and is a problem
comon to any job o. processing cheéks and other such docunments in a
confined space. An object of the present invention is therefore to solve
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paths which intersect at a given location se that checkes or other
print media can be printed at the intersecting location after it was
rezd 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 transpertaticn path can bs also printed at the
intersecting location, using a common print head aligned along said
intersecting location.

The printing apparatus of the present inventien broadly
comprises a first transportation path for transprorting a first print
medium; & second transportation path for transpoerting a second print

madium with tha gecond transportation path diaposed



reader aligned relative to the first transportation path for reading
magneti c i nk character data preprinted on the first print medium (3) The
printing apparatus may al so i nclude a scanner disposed to the first
transportation path for capturing gn imge of the first print medium (4)
In the printing apparatus as described above, the first print nmedi um my
be second print nediumare slip forns. (5) In the printing apparatus as
described above,. a slip form may be inserted fromthe discharge side of
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i nt er verintgmedium may be second print medium are slip forms.

(5) In the printing apparatus as described above,. a slip form
may ba inserted from the discharge side of the seseond transportation
path 2nd a print head may print on the slip form which may then be
ejected from the diacharge side of the second transpertation path.

(6) The printing apparatus asz described above, may further
comprise a discharge device fer 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 trensportation path.

(7) In an alternate embodiment of the printing apparatua the
first print medium is a =lip form and the sscond print medium is roll
paper.

(8) The printing apparatus may further cemprise a first
discharge means for. ejecting the first print medium from the first
trancportation path in a first transportation directicn; and a second
diseharge meane for ejeeting the first print medium aleng a second
transpertation direction perpendicular te the first transportation
path. ‘

(?) The printing apparatus of the alternate embediment may
further comprise. a magnetic ink character reader for reading magnetic



print head while transporting the '"first print mediumin the second
transportation direction. (11) The printing apparatus may further conprise
means for interrupting the transportation of the first print nmedi um such
that the first print nmediumnmay be printed to by neans of an intervening
print head which is responsive to tRe read result of the magnetic ink
character reader or scanner while being transported by the second
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character reader or scanner while being transpoerted by the sacond
discharge means.

{12) Ancther embodiment of the printing apparatus comprises a U-
shaped first transportation path for transporting a slip form; a
second transportation path for transporting roll paper:; a print head
for printing to the roll paper; and a roll paper compartment for
storing the roll paper. The roll paper compartment and second
transportation path are disposed inside the U-shaped first
transportation path.

(13) The printing apparatus of the aembodiment may further
comprise a magnetic ink character reader disposed on at least one side
of the first transportation path for reading magnetie ink character
data preprinted on the first print medium.

(14) The printing apparatue of this embodiment may further
comprise a scanner disposed to the first transpertation path for
eapturing an image of the slip form.

(15) In the printing apparatus of this embodiment, the print
head is disposed to a printing area where the firat transportation
path and seecond transportation path intersect, and prints te slip
forms or reoll paper.

(16) Yet another embodiment of the printing apparatus comprises
a first transportation path for transperting a slip ferm; a print head



(18) In the printing apparatus of this enbodi ment the carriage noves
between the printing area and a retracted position separated a specified
di stance fromthe printing area. (19) In the printing apparatus of this
enbodi nent the print head noves pagallel. to the clip formtransportation
direction and prints to the slip formwhile the slip formis

hel d-stationary. (20) The printing apparatus of this enbodi nent further
conprises a magnetic ink character reader for reading magnetic Ink

character data printed._on the s]ip form or a scanner for capturing an
i mage ofF P’ﬁg“%r"i?p r r’ﬁlg%t?’@? Nt He R4NSipgr AFpa dhanceed Secshei ired read

resul t $ranepertheiomgpathe iankl charcaettsge edder dirzgiafnehe (@RintThRead
printi APHar f | di.gen t her, conprise a second
transpg‘rg‘taat I on pg?ﬁgsﬁ%){:!t%ﬁt%rg?l fﬂge%ﬁge%gcﬁ"gg E’rc'mf oéitrr?é’%il??s?g the slip

t r anspdPFAtFofhpatir ot rananrsserieomeaship forms or roll paper; wherein the

print head prinisntehe ghigeiny Ngparathle RAPCEnid ABARMIGRHL Ot HehCe s SHEON
transprtati r%ag gh. ggZ% yue gr |¢{1t| ng nmet hod of the present 1nvention
br oad| y COPTT%I‘I P PRET 12 5528#P* %+ ansporting a slip formalong a U shaped
first _transpblf’i)atli_nort_hpaphé-nti@adianganﬂgnetdfp thik eibodictears theepaifiagh an
the sl ppvdOrbBrasent ths HANEHE aVb  ardd G ffert§'ke{:£?tn;§£9¥t§,t@-{x]' Qg?fg&té;a 2and

S 0 e

printing to..the.slip fopmin response to the resu gheti c ink
char ac?gerci(r)fé'ggiﬂ .ta?‘ﬁg)h’ﬁ‘fbtbﬁ ji"ﬁg"?reﬂﬁ?d may further conprise a step of
transporti ng{l#idTej got iprdntirg sipppratramed this certedinéhy hBsppiiviieca path

subst apdded i rRETSCRDT EHL A1 50 e DS »L.iarn%gogé ogg[gsiﬁ np%a{i. an%%d apon
the resultg of maghetic ink Character rea |ng. ( Al'ter na |"_x°/e Y, e
pri nti WP FtRoEPTUFPALE WonpliR Forphis haldpgtatierdvuri rig an i nage of the
slip form tr@esmhet peimndey Bppardtiuvesbft Re RaHcALhOM MRirkheANsbigaReRON ti NG
cubst nt PAT B frabhdied Aithel, R oA R0 RREN 00 AR Thar2s28 7 Upon
the redahs §r§%‘€9%§’e theaphthdoEMe %3 (PT0NAT BpY cJarbusteg pan dimege bife
Drawi ngse Rilip lfdre, avhebeiflUEhVEIM €P6al s PhEIMENd ALRLEIRY £9 Read
results from the magnetie ink character reader or scanner.

(21) The printing apparatus of this embediment further comprises
& second transportation path substantially perpendicular to the fixst
transportation path for transporting slip forms or roll paper; wherein
the print head prints to a slip form or roll papsr transported on the
second transportation path.

(22) The printing method of the present invention broadly
comprises the steps of: transporting a slip form aleng a U-shaped
first transportation path; reading magnetie ink characters preprintad
on the elip form as it ie conveyed over the first transportation path;
and printing to the slip form in response to the results of the
magnetic 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 paerpendicular to the first tranepertation path
based upon the results of magnetic ink character reading.

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



preferred enbodi nent of the invention with the case renoved; Figs. 2 (a-b)
are schematic diagrans showing the relationship between the first
transportation path, second transportation path, and third transportation
path in a printer according to a preferred enbodinent of the invention
with rig, 2(a) showing the direction for a check and roll paper and Fig.
2(b) showing the direction for a check or slips of paper along the first
transportation path and a separate validation check or validation slip
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Fig. 4 ia a schematie diagram of the first transportatien path;

Fig. 3 is a seetien view taken along the lines V-V in Figurs 4
and represents an olovation of the second transportation path and
third transpertatien path; |

Fig. & 1s an enlarged ssection view of part of Fig. 5;

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

Fig. 8 (a) 4is =a schematic diegram showing the first
transportation path when the print head is staticnary, and Pig. 8(b)
is e schematic diagram showing the first transportation path when the
print head is movable; .

Figa. 9 (a-e) schematically shows operatiecn from supplying a
glip to the paper supply part to selection of the discharge means;

Fig. 10 is a flow chart of the control process from supplying a J
8lip to the paper supply part te discharge in a specific discharge
direction;

Fig. ll(a) iz a achematic plan view of a printer =according to
another embodiment of the invention:

_ Fig. 1ll{(k) Pig. 11 (b) 1s & section view of the steorage unit 105
through line H~-H in Fig. 11 (a).
Fig, 12 is a side sactien view of a validation mechanism;



check 103 is not transported; Fig. 13 (b) shows the start of paper feeding
with the curved part of the paper feed roller 130 contacting the check
103; and Fig. 13 (c) shows the paper feed roller 130 when it rotated
further and feeds just the single top check 103.; Figs. 1l4(a-c) are plan
views show ng the novenent of conponents of the sw tching nechanismFig.
14 (a) showing the discharge rollé&rs 108 in the paper feed position with
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different positions respectively.

Description of the Preferred Embodiments

A preforred embodiment of a printing apparatus according to the
present invention 1is hereafter described with reference to the
accompanying figures, particularly Figures 1-5.
Fig. 3 is a plan view of the printing apparatus with selected parts
removed, PFig. 4 is a schematic diagram of the first transportation
path, and Fig. 5 is an elevation showing the second transportatien
path and third transpertation path.

The printer 1 accerding te this embodiment of the invention has a
substantielly U-shaped first transpocrtation path Pl as shown in Figq,
2(a) or 2(b) for conveying a first slip of paper § (repregenting e.q.
a check) in a direction parallel to the horizontal, and has a second
transportation path P2 and a third transportation path P3 both of
which lie substantially perpendicular to and intersect the firet
transportation path Pl for conveying a second slip § or for conveying
roll paper P in the vertical direction. This printer 1 iz a check
processing apparatus that can, for example, be installed at a teller



Referring nowto Figs. 1, 2 and 3, the first transportation path P1 has a
transportation path section 2c between an outside guide 2a and an inside
gui de 2b, which is generally U shaped and has straight section parts 35a,
35b connected to opposite ends of the bottom portion 34 of the U shaped
section 2c. This first transportatign path P1 conveys a slip 5 in the
direction of arrow A first along straight part 35a, then changes the
direction of the slip S 180 degrees from the direction of insertion by way
of the U shaped bottom portion 34 of the path P1, and then discharges the
slip S“indehevinited: byn cyptonpreowna shbandy tof P§P?’ﬁﬁ§]h‘¥hﬁ%ﬁ5t agsiFecalpeger
suppl y sRekttnd 'c%s%rhegﬂednw £d ptrhlﬁt Stdciiphs WAy 3681 papliSppaper supply
part 3 is m@ %r %?% |.oad before bei ng conveyed through the first
transportatith ﬂ%ﬁﬁ'?ﬂ?°r &° éﬁg' supply part 3 could al so be configured
to include aafeuﬂﬂngfaedetomegu.ahtomraddbahlyhsL¢¢ﬁqﬂ mgaaspbnNEaﬁbhypathsﬂi ps
Shone BY ORgs! B! erddiporthl Sln \JRRSRALL AL OB MBS o Todddia PRI

checks, they are rincil ed Wt acing t | NSl QUIde
2b in ERfsan pinmder 9jeid1z. ?%¢ W&hs b8 ﬁa??wlwoprehw@ apse dad straight
transpeeséeidronpatd €85a,/, 3I5ANGctheEhal gtor @pbeibed dnds dicEposnd BLORGNt he
first ontal kOofy . PRL en f S i

nmechan 9{5}9 tc“o n\i;eﬁ'"a ¥ Qrf%eég(lc%_ﬁgﬁ %Sc Eh?r a’lf.]j’sls%tr %%?]q oﬁo%rtta%ﬁog np%th

secondPﬂramfmﬁat at isdhp $o¢¢ efhe ﬁiraﬁaiccn ﬂfheﬁ-’gewrél Ebret plonghstreighte a
respecphye wb“a V&hehOleh@highR, théd diBayt ol ¢F PHRS RS 1sOl1lser d@?regeb , £xedin f OF

pr essi sliLp_S aga nst rive rqll Ln t

Chown Fhle “gipehBor S0TMREFeas £E1V ' o, o Brafified horely' pE-ATRE, o
rol | er of 6ghe 7aati'8aP1:Tm’r@e thent sliaq_hmamﬁd sidipufidinhébe pgireayioncoef 7c,
8C  angrfAob beyudynQle sboayhnpihe 3f5bgure) I's mounted on the horizontal

paper ee Aol S QISR eLEl | 14T S0 05,08 WOk Tlho cnafl 5, 1he

shoul dThie nedred aspphyweatt Fiig dareatslipe Br esowr doadkicbeBire dfeing

di schagge,dyalil @hSodyd StHPWILed Sfarddiortisid] HRif o1 2 nabapipes dsbiy
part 3 could also be configured te ineclude an auto-feeder for
automatically supplying a plurality of slips S one by one into the
first transportation path Pl. If the slips S are checks, they are in
principle loaded with the back facing the inside guide 2k in this
printer 1.

First transportation rollers 6, seedénd transportation rellers 7,
and discharge rollers 8 are disposad aleng the first transportation
path Pl and represent a first transportation mechanism for conveying
slips S. The first transportation rollers 6, second transportation
rollexs 7, and discharge rollers 8 each include a respective drive
reller 6a, 7a, 8a, and a pressure reoller €k, 7b, 8b for pressing a
slip S against the drive rollar 6a, 7a, 8a. In the example shown in
Fig. 3, a pulley 6c, 7¢, 8¢ is disposed coaxially to the drive roller
6a, 78, Ba. Three belts 41 are wound around these pulleys 6e, 7¢, 8c
and a pulley (not shown.in the figure) is mounted on the horizontal
papar feed motor 40 (hereinafter refarred as HF motor). This enables
thea drive rollers 6a, 7a, and 8a to be driven by a single HF motor 40.

It should be noted as shown in PFig. 3 that the pressure reoller 8b
of discharge rollers 8 ls mounted eon the distal end of a rotary arm 8d.
Driving an actuator 45 caumes the rotary arm 8d to turn so that the



Driving an actuator 45 causes the rotary armSd to turn ao that the 10
pressure roller 8b can be set to a closed position (transportation
position) in contact with the drive roller 8a, and an open position
(retracted position) separated fromthe drive roller 8a. The first
transportation rollers 6 and second transportation rollers 7 are
positioned so that when the | eadingledge of a slip S reaches the second
transportation rollers 7, the' trailing edge of the clip Sis |ocated
and in front of ,the first
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of a slip § conveyed by EF motor 40 operation. The BF motor 40 is
driven aeccording to form detection by the BOF detsctor 9, and the
first transportation rollexs 6, socond transportation rollers 7, and
discharge rollere 8 start to turn. The configuration shown in Fig. 3
could also ba changed to accommodate multiple moters or may include
a clutch to the drive roller 6a, 7a and 8a so that the rollers 6, 7, 8
are turned independently.

Scannexrs 1l and 12 and an MICR 13 are arranged along the U-
shaped bottom 34 in order from the upstream side between the TOF
detector 10 and second transportatioen rollers 7.

The scanners 1l and 12 are image scanning sensers for capturing
images of the slip S. The scanner 11 is disposed on the outside guide
2a side of tha first transportation path Pl in order to captures an
image of the back of each slip §, and the other scanner 12 is disposed
en the inside guide 2b side of the first transportation path Pl to
capture an image of the slip § front. Pressure members (rollers) lla
and 12a dispesed on the opposite side of the first transpertation path
Pl premss the slip S te the surface of the scanner 11, 12 for scanning.



Capture an imge of the slip S front. Pressure nenbers (rollers) 1la and
12a di sposed on the opposite side of the first transportation path Pl
press the slip Sto the surface of the scanner 11, 12 for scanning. 11 The
M CR 23 is a nagnetic sensor for reading magnetic Ink characters printed
on the front of the slip S, and 15 di sposed on the inside guide 2h side of
the first transportation path PI so as to face the front of the &ip, S
The M CR 13 reads. nagnetic ink characters wth the slip S pressed to the
M CR 13 by og{.}(&?i pgessur r ) ' sed_on the o site
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it is osl tioned opposite the platen 24, as shown In Figure 5, whichis
mount e@®*8B &ver 25 which in turn, closes the roll paper conpartnment 20.
The print heagrist Gesudprintist eilsbesddicks aford dliearSyaslows Snppldas ith
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long time withcut directly replacing the ink.
The print head 14 can print te slips S travelling in the

a_ sl
so tha @ print heai hp can print for a

horizontal direction, as well as to roll paper P or slips S moving in
& vertical direction as further deacribed belew. The print head 14 has
multiple nozzles and can print at least one line of text to a slip §
travelling in the horizontal direction without moving the carriage 15.

A discharge section ¢ composed of the discharge rollers 8 is
disposed dewnstream eof the print head 14. This discharge sectien 4
discharges a slip § after printing is completed from outside of the
printer 1 by means of discharge rellers 8. A discharge déteetor 28 as
shown in Pigure 6 is disposed near the discharge rollers 8 for
confirming whether a printed elip & has been discharged or not. This
digcharge detector 28 alse functions to detect ejection of & slip s
conveyed and printed on the third transportation path as further
described below. This occurs downstream freom the printing range 18
on both the first transportation path Pl and the third transportation
path P3.



conveyed. and printed on the third transportation path as further

descri bed below. This occurs downstreamfromthe printing range 18 on both
the first transportation path P1 and the third transportation path P3. 12
The hei ght of the outside guide 2a and inside guide 2b, other than at the
U-shape bottom 34 where scanners. 1% 12 and MICR 13 are |ocated, is equal
to u distance of |less than the wdth of the conveyed slip 5 so that if
there is a paper Jam for exanple, the slip S can be easily and nmanual ly.
be renmoved fromthe printing apparatus. Transporting a slip S through first
transport at Fbe paightPiof thehedishdst gridiests i sl Invidet gbiide TRe, skkhers are
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6a and pressure roller , and’i s conveyed wthout sTipping by Totation of
t he dr the paserepupelyt wastgh WHehs feseliangdspbth atﬂapontqubt parhl ¥hy ahe

wal | othd heymt YrdRagdtdeidn patning .t meUsshppes bodd AfRend34onboyed srmpl y to
t he scgpners 11é 1é and M CI;{ 13 | catfgdsgq:le:/na%t rgﬁg fromt h% TOY detector 1
0 tur nS OrFRREN"THTE Y| 8%'5'? r?g %88% Hi® AR P gPoT an’\?‘@?eﬁatf}} h'the first
transport at Teen BQJ |detecton chodadmetme tiorleatingcedge 10f the wilip e wheired
that acpy i Db&dinky abdoer AM0at g1ipi @ AALAME T™RRL @brt RRLLEVENt HON YifS ehe
constructed to, pyevent Wastef ul onguggtlon .0f power gy sugpl%ng_’éoower to
the neBFEYEAry haP?d BT Vedhdh AbkRien, PFREFIRINTg TREWP FEPoIH 8 #°%s t he
slip Scomputemyeijpet phowsil, t hbescxivier soliemnfer of1 figiespdsmaepartiteicput si de

gui de 24 19):8€ 605t 4G RALALLAPINRSpBHad TBIAH detection signal from the
BOF detector 9. The slip § is thus grabbed smoothly between the drive
roller 6a and pressure roller 6b, and iz coenveyed without slipping by
rotation of the drive roller §a through the first transportation path
P1 along the wall of the cutside guide 2a around the U-~shape bottem
34. '
Power supply to the scanners 11, 12 and MICR 13 located downstream
from the TOF detector 10 turns on when the leading edgs of tha slip s
conveyed frem the first transportation rollers 6 reaches tha TOF
detector 10. It will be noted that a printer 1 aceording to this
embodiment of ¢the inventien is constructed to prevent wasteful
censumption of power by supplying power to the necessary parts only
wvhen needed, including the drive rollers.

As the slip 8 is conveyed lpassed the egeanners, scanner 11
dispesed on the outside guide 2a sids 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 captures an image of the front of the slip S. The MICR 13
disposed on the inside gquide 2b eside alsec reoads any magnetic ink
characters prepfintad on the slip §.



t he back of the slip S while scanner 12 on the inside guide 2b side of the
path captures an inmage of the front of the slip S. The MICR 13 di sposed on
the inside guide 2b side al so reads any magnetic ink characters preprinted
on the slip S. 13 Inmage data output fitdmthe scanners 11, 12 cars be cent
to the host conputer controlling the printer It or it could be processed
by a processor in the printer |I itself. The captured i nages could al so be
presented on a display, inproving the efficiency of Inspecting the check
or other slip S. This display could be the display connected to the host
conput er, ofge LEd VBRI EFBs dehet Pashaert i hterld qansdief .esTite teaptha ed
data i Bodtaidmpleee SEdrbyl 1ie thdi bidvRzP10Ce&SSI¥ c0h1d LHE RbbBbsda 1yrg Y
t he hos;t-_occeogggtﬁ. é sgg(%rég: gr#ena r‘EBdI um could also be printed dependi ng
on t hePFEN "0 ttﬁl sPoat 4 pro ot eThis second print nediumcould be roll
paper P or Bhali fhptared singge® scehld aglacvdisl dpreammtsi pyn Waendidglsdyeadi ng
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When the elip S passes through the printing range 18 opposite
print head 14, the print head 14 prints to the slip S§. The outaside
guide 2a 1s disposed between the print head 14 and slip 8, but there
iz an opening in the outside guide. 2a around the printing range 18.
There is, therefore, no cbstruction between the print head 14 and slip
S.

In this embodiment, the print head 14 1s held in the printing
range 18 in a predetermined fixed positien when it prints to the
print medium, that is, to slip 8. This occura by moving the print
medium passed the ptationary print head 1l4. When neot printing, the
print head 14 and carriage 15 are moved to a retracted pesition 19.
By thus retracting the print head 14 when not printing, the slip s
being cenveyed will not be damaged or =oiled by tha print head 14.
Retracting the print head 14 also reduces the likelihood of the print
head 14 causing the slip 8§ to Jjam.

After the back is printed by the print head 14, the slip S is
discharged in the direetion of arrew B by discharge rollers 8, and is
ejected from the printer 1 by rotation of the drive roller 8a with
the slip § held between the drive roller 8a and pressure rollar 8b.

(Sescend transportatlion path)



head 14 causing the slip Sto 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 fromthe printer | by rotation of the
drive roller 8a with the slip S held between the drive roller 8a and
pressure roller 8b. (Second transportafion path) 14 The second
transportation path P2 is hereinafter described in detail with reference
to Fig. 2(a), Fig. 5 and Fig. 6, Aroll paper conpartnment 20 for hol ding
roll paper Pis located between the two straight parts 35a, 35b of the
first transportation path P1. One and of the roll paper Pis fed fromthe
rol | paper. Theorparidrentandfortitionheatbc @id i dnspdnbtewndeaidib@d Sin t hat
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pressusekly il er 23-and the tension roller 30.

As shown in Fig. 6, a second traneportation mechanism isg
associated with the second transportation path P2 is composed of
vertical drive rollers 22 for conveying roll papar P in the vertical
direction, a vertical pressure roller 23 for pressing rell paper P to
the vertical drive rollers 22, and a tension roller 30 for applying
specific tension te the roll paper P exposed in the printing range 18.

Ag shown in Fig. 5, these vertical driVa rollars 22 ara mounted
at the distal end of tha cover 25 which opens and eleses the roll
paper eompartment 20.

The platen 24 and print head 14 are positicned along the
printing range 18 and disposed on opposlte sides of the second
transportation path P2 betwsen the vertical drive rollexrs 22 and
vertical pressure roller 23 and the tension rellsr 30.

A roll paper exit 36 for discharging the rell paper P is opaned
ebove the vertical drive rollers 22 and vertical pressure roller 23,
and a cutter 26 for cutting the roll paper P is dispessd near the roll
paper exit 36.

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



A roll paper exit 36 for discharging the roll paper P is opened above the
vertical drive rollers 22 and vertical pressure roller 23, and a cutter 26
for cutting the roll paper P is disposed near the roll paper exit 36.
Transporting of roll paper P through the second transportation path P2 is
hereafter described in detail. 15 TQS | eadi ng edge of the roll paper P
pull ed out fromthe roll paper conpattnment 20passestensionrol | er30andpl at en
24,and is | oaded between thevertical driveroll ers22andverti cal pressure
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The roll paper P is then transported further vertically and
discharged externally te the printer 1 from the roll paper exit 36.
The dischearged roll paper P ls then ecut 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 rsad
by the scanners 11, 12 or MICR 13 could be printed or processed and
then printed to the roll paper P. More specifically, the printer 1 can
also print teo the roll paper P based on data acgquired by the printer 1,
The entire processing operation can therefore be completed guickly.

Printing to a slip S may occur when a =lip is travelling along
the first transportatien 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 § betwsen the roll
paper and print head 14 can bse confirmed by the discharge detector 28
er by a validatien deteater 27 ag hereafter described. This
eliminates the danger of printing print data which should be printed
en a slip S from being printed on roll paper P. Purthermors, when it
is neceseary te print to roll paper P the rell paper P can be 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 roll paper
and print head 14 can be confirmed by the discharge detector 28 or by a
val i dation detector 27 as hereafter described. This elimnates the danger
of printing print data which shoul d1be printed on a slip S from being
printed on roll paper P. Furthernore, when it 1is necessary to print to
roll paper P the roll paper P can be nted 16 on inmedi ately after this
i nt er veRi Hapesiimpeby p%\%tga@ thie o#nﬁasf"ﬁegﬁa/eﬂip Shereess ihyproviagrereved.ency.
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descri bed n ;F cetgglg 2 (b) and Fig, 6. The third
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rollers 3la and opposing validation pressure rollers 31lb are disposed
on opposite sides of the third transportation path P3. The validation
drive rollers 3la are located belew the platen 24 and tension roller
30 for transporting a slip S vertically throeugh tha +third
transportation path P3. The wvalidation drive rollers 3la and vertical
drive rollers 22 for conveying roll paper P are gelectively driven by
a single veortical papsr feed motor (net shown) hereinafter referred to
ae the VF motor. That is, the validation drive rollers 3la and
‘vertical drive rollers 22 ere selectively connected to the VF motor by
a eluteh neot 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 carrlage 15 to predefiﬁed poasitions.

As shown in Fig. 6, tha validation pressure rollers 3lb are
mountsd te the distal end of a rotary arm 3le. An actuater (not
gshown)is driven to turn the rotary arm 3le, thereby setting the
validation pressure rollers 31b to the closed pesition (transportation
position) in contact with the validation drive rollers 3la, or to the
opan position (retracted position) separated from the validation drive
rollers 3la. The wvalidation pressure rollers 31k are held in the



a clutch not shown. in this enbodi nent, drive power fromthe VF notor 1is
transferred to the validation drive rollers 3la or vertical drive rollers
22 by noving the carriage 15 to predefined positions. As shown in Fig. 6,
the validation pressure rollers 31b are nmounted to the distal end of a
rotary arm 31lc. An actuator (not sRiown is driven to turn the rotary arm
31lc, thereby setting the wvalidation pressure rollers 31b to the closed
position (transportation position) in contact with the validation drive
rollers 3la, or to the o g03|t|on (retracted position) separated from
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Validation printing te a check or a validation s=lip S using the
third transportation path P3 is desczibed next. A slip § is inserted
from top opening 37, into the validation transportation path, that ie,
the third transportation path P3. The slip § is inssrted directad to
the bottom of the third ti:ansportation path P3 without interference
frem validatien drive rollers 3la or validation preesure rollers 31b.
The pressure roller 8b of discharge rollsrs 8 is held in the retracted
position at this time with the elip $ inserted directed toward the
bottom of the third transportation path P3 without interference from
the discharge rollers 8.

If the validation detecter 27 detects that a slip S has been
inserted inte the third transportation path P3 and a validation
printing command has been received by the printer 1 frem the host
cemputer, the validation prassure rollers 31k move from the retracted
poeltion to the transportation position seo that the slip 8 is held
between the validation pressure rollers 31b and validation drive
rollers 3la. The discharge detector 28 simultaneously detects the
preaence of the slip S. The validation pressure rollers 31lb move from



The pressure roller 8b of discharge rollers 8 is hold in the retracted
position at this tine with the slip Sinserted directed toward the bottom
of the third transportation path P3 without interference from the

di scharge rollers S. if the validation detector 27 detects that a slip S
has been inserted into the third transportation path P3 and a validation
printing command has been received B the printer | fromthe host

conputer, the validation pressure rollers 31b nove fromthe retracted
position to the transportation position ac, that the slip Sis hold
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drive rollers 3la sme that the user can remove the slip § exposed from
the top opening 37. Removal of the slip S§ by the user is zalso
confirmed by discharge detector 2Z8 output. This completes the slip S
valldation printing process.
By having a U-shapsd firet transportation path Pl whereby an
inserted slip $ makes a U-turn and is discharged in the same direction
from which it was inserted, the user can easily inpert a.slip § to a
printer 1 according to this ombodiment of the inventien and then
easily remove the ejected elip 8 after specific processes have been
completed along the transportation path while remaining seated.
Furthermore, by having a first transportation path Pl and an
intersecting second transportatien path P2, roll paper used forx
printing receipts, for example, can be housed between the straight
sections of the U-shaped trensportation path, and the user ean
therefors also msasily print and remove receipts while remaining seated,
Yet further, a separate slip S for validation (a validation slip)
can also ke inserted as needed te a third transportatien path P3 foxr

validation printing while remaining seated.



inserted slip S makes a U-turn and is discharged in the sanme direction
fromwhich it was inserted, the user can easily insert a slip Sto a
printer 1 according to this enbodinent of the invention and then easily
remove the ejected slip S after specific processes have been conpleted
along the transportati on path whil e qgenmai ni ng seated. Furthernore, by
having a first transportation path Pl and an intersecting second
transportation path P2, roll paper used for printing receipts, for
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corresponding to the second print medium on the third tranaportation
path P3, and a single print head 14 for printing to the first print
medium or to the second print medium at a partieular printing
position on the first transportation path Pl and in a commenly -aligned
position on the second or third transpertation paths P2, P3. l
Furthermors, becauyse tha first transportation path Pl in this
embediment is U-~ghaped and the first print medium when inserted into
tha first transportation path Pl of the printer 1 makes a U-turn
through the first transportation path Pl, the printed print medium
will be discharged from the first transportation path Pl at a location
near where it was .inserted. The person uslng this printer 1 e¢an
therefore load and remove print media from this printer 1 while
remaining seated.
| The second transportation path P2 (and third transportation path
P3) which conveys the sesond print medium is arranged substantially
perpendicular to the firat transportation path Pl, which conveys the
first print medium. In addition, the second transportation path P2 (or
third transportation path P3) are disposed inside the U-shaped first
tranaportation path. The both of first and second print wmedium are



position on the second or third transportation paths P2, P3. Furthernore,
because the first transportation path Pl in this enbodinent is U shaped
and the first print medi umwhen inserted into the first transportation
path P1 of the printer 1 makes a U-turn through the first transportation
path P1, the printed print nedium,w || be discharged fromthe first
transportation path PI at a locati'on near where it was inserted. The
person using this printer 1 can therefore |load and renove print nmedia from
this printer 1 while remaining seated. The second transportation path P2
(and. phinted whbs fdw geherppathhe®l) athitbh totmmestinhe Beesddnpbétiearedi um
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a check, as it 1s conveye rou h the U 9
embodiment of the inventlon aan tharafcra alego uge the MICR 13 to read

magnetic ink information recorded on the first print medium, which is
a slip 8 such as & chaeck, as it 1s conveyed through the U-shaped
firat transpertatien 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 processing unit (not shown) and can
feed the data back to a subsequent printing operation.

A printer 1 according te thia embodiment of the invention also
has image scanning means (secanners 11, 12} for eapturing images of the
slip § disposed along the first transportation path P1.

In addition to printing a slip & and reading magnetic ink
character information therefrom using the MICR 13, this printer 1 can
therefore capture images of the slip S using scanners 11, 12 disposed
on opposite sides of the first transportatien path. This data can be
processed in the same way as data captured by the MICR 13, and the
images ocan be presented on a2 display to, for example, lmprove check
processing efficiency.

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



first transportation path P1. The printer 1 can send the magnetic ink
character data thus acquired to a host conputer to internally process the
data by neans of an internal processing unit (not shown) and can feed the
data back to a subsequent printing operation. A printer 1 according to this
enbodi nent of the invention al so 2ﬁas | mage scanni ng nmeans (scanners 11,

12) for capturing imges of the slip S disposed along the first
transportation path P1. In addition to printing a slip S and reading
magnetic ink character information therefromusing the MCR 13, this
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the acquired data by transporting the check through the third
transportation path P3. More effivient check processing with fewer
sparator errers is therefere poasible compared with the prloxr art.
Furthermore, a slip S inserted in the printer as the second
print medium from the discharge side of the third transportation path
P3 can be transported by tha sacend transporiaticn mechanism to the
printing positien', printed by the print head 14, and then discharged
by the second transportation mechanism from the third transportation
path P3. A printer 1 according to this embodiment of the invention can
therefore also be used for validation printing wusing this third
transportation path P3. A peparate printer has conventiocnally been
uged 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
handling errors, data entry errors, and work delays can therefors be
eliminated.
This printer 1 can also use a continuous print medium wound inte
a roll (i.e., roll paper) as the second print medium. Conventienally,

recelpte have been heretofore printed on a separate printsr, leading



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

operator errors is therefore possible conpared with the prior art.
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 transporta%lon mechanismto the printing
position, printed By the print head 14, and then discharged by the second
transportation nechanismfromthe third transportation path P3. A printer
1 accotdi meht erohlememsodrb®dntely bhecdanaedt vark cialayé heByEftﬁ'hﬁs?bﬁQerye used
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a sli [?rSnFrEV%‘?I]I%d-%CﬁiP‘EBHP%‘Fij"k iz ejected from the print head 14 to
print te a slip § travelling in front of the print head 14.

It is not necessary to temporarily stop the slip S in this
stationary print head printing mede, that is, when the print head 14
is stationary and the elip § is meved while printing. Printing can
therafore be completed in the stationary print head printing meode
without reducing the spesed of the slip 8 transported from the U-shape
bottom 34. More specifically, the stationary print head printing mode
enables high speed slip S proceseing because the feed rate of the slip
S does net drop.

In the stationary slip printing mode, however, the slip 5 is
paused 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 5 while ajecting ink.

This staticpary slip printing mode can be used sffectively for
printing based on the image data or magnetic ink character data
acquired when the slip S passed through the U-shapes bottom 34.

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



In the stationary print head printing node the position of the print head
14 is fixed and ink is ejected fromthe print head 14 to print to aslip S
travelling in front of the print head 14. It is not necessary to
tenporarily stop the slip Sin this stationary print head printing node,
that is, when the print head 14 is stationary and the slip Sis noved
while printing. Printing can therefdre be conpleted in the stationary
print head printing node wthout reducing the speed of the slip S
transported fromthe U shape bottom 34. Mre specifically, the stationary
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parallel to the transportation diraction of the slip § by means of
carriage 15. In this case the same funetion described with refarenca
to Fig. 8 (a) above can be achieved using a transportation path of
exactly the same length az a conventional transportation path that
does not steop alip S transportation.

More specifically, slip S transportation is stopped when the
trailing edge of the slip § passes out of the U-shapo bottom 34 and
entera the straight part 35b., The slip S can be transported in this
way by, for example, using form detection by the discharge detector 28,
which is disposed at the end of the printing range on the discharge
rollers 8 side, as a trigger and stopping 8lip S transportation when
the leading edge of the slip S reaches the discharge detector 28.
Other methods could alse ba used, including, fer 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 5§ can
be resumed and the slip S ejected without printing by the print head
14. This prevents such preblems as printing an invalid endorsement
wvhen the slip § is a check, for example.



makes it harder to install the printer 1 in the extrenely limted space
avail able at a bank teller w ndow, for exanple. In the stationary slip
printing node showmn in Fig. 8 (b), the slip Sis held stationary and
printed by noving the print head 14 parallel to the transportation
direction of the slip S by nmeans of ,garriage 15. In this case the sane
function described with reference to Fig. 8 (a) above can be achi eved
using a transportation path of exactly the sane Iength as a conventi onal
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the Irl:\f;entllnggntiaon can print by stepping the print medium and moving the
print hoad 14 on a carriage 15 parallel to the transportation
direction of the print medium. When a conventional stationary print
head is used and the print medium is first paused bafore printing, .the
print head must be located downstream from where transporting the
stopped print medium resumes, and the transportation path must extend
further, A printer according to this embodiment of the invention,
however, can ztep and then print te the print medium withour
lengthening the conventional transportatien path. The printing
apparatus therefore uses space effectively and does not wastefully
occupy space, a particular advantage for installation at a bank tellar
window and ether locations where installation space and working space
are limited.
(Selecting the transportation direct:.on for slip discharge)
A printing apparatus according to the present invention can alsco
be configured toc change the transportation directien of the alip s
travelling aleng the first transportation path Pl according to the
data read by the scannexs 1ll, 12, MICR 13, or other data reader.



thus select a printing node in which the print head 14 is Stationary or is
noved parallel to the transportation direction of the print nmediumwhile
printing. Furthernore, when the print head 14 is noved parallel to the
transportation direction of the print nmedium printing nodes that are
conventionally not possible can be aghieved. Mre specifically, a printer |
according to this enbodi nent of the Invention can print by stopping the
print mediumand nmoving the print hand 14 on a carriage 15 parallel to the

transportation directjon_of the pri medi um when a conventional
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ejects slips in the direction of arrow C.

Indepandent of the slip § is ojected by the first discharge
means or the second discharge means, the elip $ can be printed to when
it is positicned opposite the print head 14 in the printing range 18,
It is also pessible to disable printing when tha print medium is
ejogted in a particular direction, either in the direction of arrow B
or arrow C, In this embodiment, the pr:.nt head 14 is stationary and
the slip is movi_ng during printing. However, thisz embediment could
also ba configured to print with the print head 14 moving.

When a slip § is transperted from the paper éﬁpply part 3 and the
leading edge of the slip 8 is grabbed by the diascharge rollers 8 and
passed from the second transportation rollers 7 to the discharge
rollers 8, the discharge detector 28 dispesed near the discharge
rollers 8 detects the paper. Based on the detection signal output from
the discharge detector 28, transporting the slip S may then be
stopped or the discharge meanas for ejecting the slip $ may be
selected. _

Selecting the discharge means is based on whether a read error
wag generated by the scanners 11, 12 or MICR 13, or some other error

was detected in the read data. A processor disposed to the printer 1



perpendicularly to the transportation direction to that point. A first

di scharge neans, which is conposed of the discharge section 4 where the

di scharge nechani sm of discharge rollers 8 shown in Fig. 3 and Fig. 4 is
di sposed, ejects slips in the direction of arrow B. A second di scharge
means, which is conposed of a verti%?l transportation path (equivalent to
third transportation path P3) and scharge nechani sm of verti cal

di scharge rollers 31 shown in Fig 3, ejects slips in the direction of
arrow C. ILndependent of the slip Sis ejected by the first discharge .neans
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slip § can then bs managed based on the number of motor steps driven.
This also applies to the other embodiments. |
In Fig. 9 (¢) the slip S8 has pseparated from the second
transportation rellers 7 and been grabbed by the discharge rollers B8,
The slip & is detected by the diécharge detector 28 here and the slip
ejection direction is,seiected.‘ _ '
If no read érrors are raturnad-bf the scanners ll, 12 or MICR 13
and there are ne data errera datected, the slip S is discharged in the
direction of arrow B, that is, in the same dlrection as the slip was
conveyed to that point. If a read error is returned by the scanners 11,
12 or MICR 13 or a data error is detected, the slip S ie ejected in
the direction of arx¥ow €, that is, substantially perpendicularly te
the transportation direction to that point.
The slip § is discharged in tha horizental direction by the
discharge rellers 8, that is, drive roller 8a and pressurs roller 8b,
and is discharged in the vertical direction by the vertical discharge
rellers 31, that 1s, wvalidation drive zrollers 3la and wvalidation

pressure rollers 31k shown in Fig. 3.



the slips S are manually inserted, the notor driving the first
transportation rollers 6, second transportation rollers 7, and discharge.
rollers 8 start in response to a signal fromthe BOF detector 9 whereas
the drive notor starts in response to a signal fromthe ASF detector (not
shown) when the stock of slips S argy supplied one at a tine by an
auto-feeder. Fig. 9 (b) shows the slip S conveyed by the first
transportation rollers 6 to the position where the Ieading edge of the
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di schaf@ﬂerxobhers 8, that is, drive rol IA_er 8a Iand pressure roller 8b, and

S dlschargﬁg |rl vetlcl ecti ty't.ge ertical "discharge _rollers
31, that is, Val dasl P of~ ¥ @"f’éﬁ%’?‘s - ARG PRI pFebkatfe 318 | er s
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with th ation driv a, or to an open p05|t|on(retracted

r 7
positi 1d§§f5‘é’r" FHEH B ﬁﬁﬁr?/aﬁ dat iorttdrive rolders 3la. The validation
drive rol | éthe 3bove-mrsedi sifzmid st giel yedid Semnbpartdtians pbud ats serlyi ne of

the slipqghe anf VWHED bibdd1%eRBCHPOBhAd OBhere im no. interference with
grabbing the leading edge. of the slip S or conveying the slip S.

The default state when the. discharge direction is selected isgs
with the discharge rollers 8 in the closmed position and the vertical
discharge rollers 31 in the open pos:.t:.on.

If thers are no’ data. read errors or data errors, a command is
output to hold the d:l.scharge zollers 8 in the closed position and the

vertical discharge rolleras 31 in the open position. The slip S is '
therefore transported by the W rollexs 8 and not touched by
the vertical discharge rcllers 31.. .

When the slip § pasees the prJ.ntJ.ng range 18 the slip S can be
printed by +the print head 14 or discharged without printing,
Transporting the slip 5 then continues and the slip 8 is ejected in
the direction of arrow B. .

If a data read error oceurs or a data error is detected, a
command is output. to move the discharge rollers 8 from ths closed
position to the open position, and transportation in the horizontal
directien stops,“l‘he vertical @%sghaﬁgg. xollers 31 are then controlled
to move from the open posi‘éion to the clesed position and hold the
slip 8. The slip § is then transported vertically by the vertical



positioned so that there is no contact wwth the slip S. The pressure
roller 8b of the discharge rollers 8 can also be get to a closed position
(transportation position) contacting the drive roller 8a, or to an open
position (retracted position) separated fromthe drive, roller 8a. . Wen
in the closed position the~validati098pressure rollers 31b are urged to
the validation drive rollers 31a by Spring., force so-that the slip Sis
hel d between the validation drive rollers 31la and validation pressure

rollers_31b. The ove-noted of fset fromthe nedia transportation line is
Very’ HSGREESN TS BnDOcHb ISGGoR NS PHErALAETAh | oF e SN
gr abbi ngnthetimpdhagdbodhargé ddldeski . S or conveying the slip S. The
default sta - di ' t ' ed | | t.h
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by the herientialdtsetrpogtatint gesh3 ] Conpiyed with o iqenSepbbenad PRénpernti ng
range 1@rbhnh &lrimdtSorf ¥dnbehertirobb el Pr-ihied MH Rhehgp 54 or di schar ged

Wi t hout printing.,. . Tragﬁgortl nlq'att{%g ilgl p S then continyes and the slip S
is ejected FHI-the 4 e nRIT Fo kP8, CPRTEPly ATSCPES PR SRPBLERE Br a
data emsldp Ss ditccttbe, papetommpeiky | BaCUtULe t ojarhiiagt Hdedisddbasgdr obl ers

8 fromgkggiﬂéasgg”%t 4PpRdrehhe open position, and transportation in the
hori zontal _direction’stops.. The vertical di scharg& rollers 31 are then

control | ed SEBPHOVETPSHPE hePBpeTFOE t i bh tHi%he B osRPY8si BFERAEHY hol d
the skrgndportheishigndSdischinge rddspoctedaler Cheabdxedb (il nerlines 28
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When the printer 1 receivee a slip S processing command from the
host ccmputei: and a slip § is inserted, the BOF detector 9 looks ‘for
the siip S and starts the HF motor 40 when the slip S ias detected. The
slip § is then tranaported by the transportation mechanism, and power
.is supplied to the ‘scanners 11, 12 and MICR 13 when the TOF detector
10 detects the slip S. The transpertation position._of the =lip § is
therealfter managed by contrelling the steps advanced by the HF ‘motor
40. (Step 81 to S5) _ | o __

If the TOF detector 10 does not detect the leading edge of the
slip S 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 erxrror" is reported to the user by means of
LEDas not shown, for example. Likewise, if the TOF detector 10 does not
detect the trailing edge of the slip § between steps S4 and S5 even
though the motor is driven & speclifisd numbar of steps (2400 staps in
this example), the motor is stopped and a "form faed error" is
reported to the user. Note, also, that the feed rate of the slip S
differs before and after the leading edge of the slip § is detected
(step 52). More specifiecally, the HF moter 40 is driven at 200 pps
(pulses per second) in step 52 and at 1100 pps in step 54 in the
praseant embodiment:, .



Is proximally opposite the print head 14. It should be noted that nultiple
| ines can be printed by conveying the slip S upward, but nmultiple lines
cannot be printed by a conventional printer having only a horizontal
transportation path. Conpared with a conventional printer, nore

I nformati on can therefore be printed on the slip S. Fig. 10 is a flow chart
of the control process fromsupplydhg a slip S fromthe paper supply part
3 to ejecting the slip Sin a specified discharge direction. Steps

connected by arrows in Fig. 10 denote primarily transportation and
di schar ge r@ifter ton(lod| detpissopoiesiotarth e Fraekindcagre fedbentlid &
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t he not riven eci .of steps O steps in thi's
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feed error" r¢sthepaantsrd dlf, hbz user MbgR neanstofn ricEBataateaghewners amd
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t he sl Ia%tg?‘&?r gst eé(%t%ggﬁ q:ttgt Qg% ﬁi@[}q‘% gg | czﬁa ,Slkges Tﬁggm)t or 40 is.
dri ven =sad Yo R¥pSesK MP§§%°%P“§%CMBI 52 and at 1100 pps in step
S4 in the presidte @8badlam@Nbrra0 oftf tis stdaeniﬂtF det é2ter MIORJEY exttsirnhe

traili 9 deaqge Ldt&ero%'l ! B8 BF motor 40 is reversed a spseified distance
(39 steps) to back the slip 8 up slightly (step 514). The carriage 15
is then moved to the CRI position, and a clutch is operated sc that
power from the VF moter is transferred to the validation drive rollere
31a instead of the vertical drive rollers 22 for transporting roll
papar'_(step $§16). The position of the discherge rollers is then also
switched to the vertical discharge direction.

More specifieally, the discharge rellexs 8 are met to the open
position and the vertical discharge rollers 31 are set to the closaed
position (step $§17). The slip § 1s then printed with the print head 14
while being conveyed upward (step $18). When the 31115 8 is convayad
further upward (step $19), the slip § separates from the validatien
pressura rollers 3lb 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 sutput (step
$20), causing the clutch to be changed again to transfer VF motor
power to the vertical drive rollers 22 for transporting roll paper and
resetting the rollers to the normal position for horizontally ejecting

slips (steps S14 to $22). The prowess then ends.



(step S5), the FWnotor 40-is driven a specified nunber of steps (366

steps at 1100 ppa) (stop S6), and a command setting the discharge rollers
8 to the closed position is asserted (atop 57). The slip Sis then
advanced while data is acquired therefromby the scanners 11, 12 .and MCR
13 until the slip Sis detected by0the di scharge detector 28. Wen the

di scharge detector 28 detects that the | eading edge of the slip S has
reached the discharge detector 28 (step 510), the discharge direction is
selected (step 511% If the scanners 11, 12 and M CR 13 return no data read
errors and WAB® dihi® cprbRdimeprt @& dheednVEREI | pe Sused ifREe FTOSeBRINY
conveyeHetkd idt thé téllRjreoisdby int Rebsin e @bk Ooxsiplal, reuua B:-sm@eslaf P has

been eJ fro er n_this f rred e
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dat a erbRifingt geaﬁgﬁnners 11, 12 or KECR 13 return a data read error, the
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pressuge rollers ?1%?‘ gh I@irdctl%n drive rollers 31a, and the user can
renove f%“%f‘f‘?)ggexpose(f rom t he top opening 37. Renoval of the slip $
by the userSime ¢ypicsheprdjctiinmarietiet musent2énventdon areepesaRided
causi ngagﬁw%gbﬁlch to be changed again to transfer VF notor power to the

ol era to ThEte TS BeP LI PDr CROFRBRtS 1% *BFBct | Hy=vel FReP dPlps o14
t 0 S22¥herEhetlyy otextinghesdgendet 8Be form is detected by the discharge
detector 28, regardless of whether the detectors return a read error
qr a data error is detected. The read data is processed while form
transportation is stopped; or the scanned images of the medium are
presented on a display for visual inspection of the date and signature.

If there iz a problem, the form is then ajected horizontally
uszing the first disecharge means without printing. If there is not a
problem, the check is endorsed by the print head and then sjected
vertically using the second discharge means.

This method feads back the data read from bthe check for
endorsement printing, and prevents the conventiocnal problem of an
invallid 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 glip § used as the print medium can be selected according to
predefined conditions. Print media can therefore be identified
according to preset conditions and grouped accordingly. Furthermors,
if another transportation device is disposed te each paper exit, the
print wmwedia can ba delivered to different leocatlons accerding to



When this enbodi ment of the invention' Is used for processing checks at
the teller window in a bank, for exanple, the V-shape of the slip
transportation path enables the teller to easily insert checks (slips S)
to and renove processed checks fromthe printer I while renaining seated.
Furthernore, when a read error is réported by the scanners 11, 12 or MCR
13, or a data error is detected, the slip is automatically ejected upward,
a different direction fromthe conventional horizontal transportation

di t] t | Lat t b d d
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can respond qui c appropri at

the traRhspbft BE{RvH Bedli dhessc C8RdiNTg 48% He r&lrperedtisre \hen Print
cont i NWedisimy iprdaverag, multiple checks, problem checks are easily

i dentified d gffectively,.pre e frommxing ithaut er, checks.
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printinipeted ¢ s Hdtferenhr SBFBm SHite ERBCIEHY etRRSTISEL By The A nt
head agboebeinge) ected vertically using the second di scharge neans. This

method T eedy RRsksLIP fahe hEA fhdTbbOCedlaC bohOlnu RRIRr SRUEM: Rl N0,
and prevents the conventional problemof an 1nval] endor senent bel g
pri nt ediegharaed Gromeshe t senshdopmcR*HE ieth gred ihasdian gnpr PRREIE™eEipl e
times.willn tHaksmenpDidredid tfephbeeiny ettd Gfeckh@ndi pREBI@E midiectibewmet the
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condi teushscesrs dpecapesl Acebininigry. tha prebkete, if another transportation
device i s diotResashboaigasts)paper exit, the
Alternative embodimentz of the present invention are hersafter
described with reference to the figures.
(Printer overview)
Fig. 11 is a plan view showing a printing epparatus 101 according
to this embodiment of the invenmtion. This printing apparatus 101 is a
document processing system having an S-shaped transpertation path, and
is described using a check 103 as the document (slip form) conva?ed
through this transportation path. The printing apparatus 10l has a
leading unit 104 for storing a proloaded stock of checks 103 to be
processed and supplied to the transportatien path 102, which is S~
shaped and a atorage unit 105 for storing the processed checks 103
conveyed over the transportation path 102,
The S-shaped transportation path 102 is composed of an outside
guide 102e an inside guide 1l02band @& transpeortation part 102c between
the inside and outelde guides. A check 103 iz supperted by koth guides
102a and 102b as it is conveyed through the horizontally disposed
transportation part 102c. Starting frem the check insertion entrance
side and continuing in the check 103 transportation direction, the
traneportation path 102 includes a firgt ocurved 'transportaticn path



print nedia can be delivered to different |ocations according to 31
specific conditions. For exanple, if identification marks are printed on
the print nedium these can be used to direct whore the print nediumio
delivered. Yet - further, if the MCR 13 or acanners 11, 12 output a read
error or a data error is detected, thiv enbodi nent of the invention can
ej ect the print mediumw thout changi 8y . the transportation directiont
Chang* t he transportation direction and eject the nmedium vertically, or
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suppliad to the transportatign path 102, which is S shaped and a storage
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di sposkskding unit 104 are then supplied into the transportation path 102 by
rotation of the paper feed reller 130. Operation of the paper feed
roller 130 im controlled by the user pressing a button, for example,
or by a contreoller. The paper feed mechanism has a hepper 131 that
pushes the stocked checksz 103 to the paper feed reller 130, and a pad
132 that works so that of the multiple checks 103 in the hopper 131
only the first check contacting the paper feed roller 130 is fed inte
the transportation path 102. Thie is dezeoribed in further detail below.

The check 103 supplied to the transportation path 102 is then
conveyed by the first transpertation rollers 106 into the first ecurved
transportation path 102d. The first transpertation rollers 106 include
a drive roller 106a and pressure roller 106b. The drive reller 106a is
driven by a horizental paper feed motor not shown, and the pressure
roller 106b is urged te the drive roller 106a by spring force.

A scanrer 111 for capturing an 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 sharacter data preprinted on
the check 103, are disposed to the first curved transpertation path
102d and read data from the cheek 103 as it travels passed. The

captured data can be sent to an internal contreller of the printing



transportation part 102c. Starting fromthe check insertion entran co,

side and continuing in the check 103 transportation direction, the
transportation path 102 includes a first curved tranaportation path 32 102d
connected to the loading unit 104, a first straight transportation path
102e connected to the first curved transportation path 102d, and both a
second curved transportation path 108%¢ and second straight transportation
path 102g connected to the first straight transportation path 102e. The

f h _102d d d '
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90 degpresessimd. t hen anot her carved part bendi ng anot her 90 degrees
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Operat'e.paof the paper feed roller 130 is controlled by the user pressing
a button, for exanple, or by a controller. The paper feed nechani sm has a

hopper 131 Qhearinﬁush%ﬁsdtﬁé%té!:k#ﬁ&ﬁeeﬂs 168cng tthe pddaetf cetraighter
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transportati ath 10 rst transporfation rollers I nclude a
drive FOHeEr 19882 ”ﬁ?’é?gﬁr’é" 15T dP8R0dD. dFRo=aH v ?'bl?%‘? 11% that
dri verpiwta har iceantal ofapetatiead 108eer andt cahotm, sahdtbhe |wepesurfeedrol | er
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capturlng an | nage scanner
capt urBIRItAAn | RERRFEFRYt KEOP, 5 BFiThoriierk 1988, Fig. 1l(a) shows the
movable roller 108k eset to the paper feed position. When set to the

retracted position, the arm 108c rotates in the direction of arrow F.

Further downstream from the first straight transportation path
102e¢ ie a junetien to whiech the second curved transportation path 102f
and second straight transportaticn path 1029 are connected. The
junctien has a switehing lever 150. The switching lever 150 pivots on
canter of rotetion 150a, &and can be =met to guide the check 103 inte
the second curved transportation path 102f (referred to below as the
"eurved path positien"), or to guide the check 103 inte the second
stralght transportation path 102g (referred to below as the "straight
path positien"). The switching lever 150 ig linked to the arm 108c of
the movable roller 108b, and moves in conjunction with the arm 108c.

As shown in Fig. 1l{a) when the. movablae roller 108b contacts the
drive roller 108a so that the discharge rollers 108 are in the paper
feed poslition, the sawitching lever 150 is set to the curved path
position. When the arm 108c of the movable reller 108b turns in the

direstion of arrew B to the retracted position, the switehing lever



and an M CR 113 for reading magnetic ink character data preprinted on the
check 103, are disposed to the first curved transportation path 102d and
read data fromthe check 103 as it travels passed. The captured data can
be sent to an internal controller of the printing 33 apparatus 101 for
processing, or sent to an extermal host conputez~ for processing. The
check 103 Is then grabbed by the aecond transportatlion rollers 107 and
conveyed to the first stra~Lght transportation path 102e. Like the first
transportation rollers 106, the second transportation rollers 107 include
a drivésPorlas thgpa Andthe ebidwction obf exrrt®76, abdemalrdsy dor thbestifightbei ng
drivenplyh de¥®t0én N0t shown and the pressure roller 107b urged by spring

force to the drive roller, 107a. A print head 110 is di sposed along the
first strai @Tﬁ 3tﬁ3ﬁ%’b‘or°rfa%}‘g‘?\ P RRARD FrecHANLER He AgoariteddénsEweheon t he

check d@&il Pakewheck 103 passes a juxtaposed position opposite the print

head 110, n 4r.e es di raol.L.er,s 109. .The .di,schar

rollers 108@%0‘* u e.ig 3?!%\@ I?Eﬁ 'eré%g%&g’#dqr?%véﬁl Bozmay Yerh"f%B%,y %ﬁ?
‘movabl BLYBRFEP AV FFs AP sHsk sanvevesh tar fhe 0Becandaruryid dranepecaitian of
rotatipsehl09ef. ant Lanthedh Spubbed BPanes dteedge PASIILEAN1bS §APARL Wt h the

drive I ract positi eparated fromthe drive

roll er“E og%%ccéf&g%%% %ag\%\gmfc%agtq"ﬁo gﬁFeqr%(#l &ndl(%r?"géf‘"t' oiPke aser

feed p¥EPPEBt WP SseFheostdrmger ool tartaed 0gosil e oincliude ar drid8aolnetat es

i n t helodiar afd i P eadrar toMdr 1695} hale Vst AaRY Fo9R WhevEl 'y Stiabght

transpont %th!o%] Ra ht 102a is_a %Uﬁ:# g)t% o whi ch the second curved

transportation path BR) R=eEREe sER P& §REeY r BRSBTS iTeRCPatR tbeg are

connecixd¥e mpiderj 4A%ai on has a switching | over 150. The switching | ever 150

pi vots on agegheim Ofn reteat i1an (A30ALLENELGRAR Q@lgg% %Qo edgag_?elgge L( 103
o be

into he socrond cryrv tr ortatjon path referre | Ow as
t he "%H?P?‘i’d %‘é‘?h"‘bﬁfgﬁ’ti iK )“,%qi?e’f‘tﬁ e thee thesere 1981% n1 05 t meve ebpnd
strai diercer afisgervaty ohopabh 1Aght (feber thd posbeiav 5 1iws "wifwi ght path
POSi 1 i+@AndpertR®1S¥ LEFU NPod QMETerhOq 4 takedeto the arm 108¢c of .. the
novabl e Ir&o 7'er 10f8b? and_noves I n ggﬁﬁu%%?%(o%fw%% gte‘f?ga ?mu‘ib%aios as

n the figure. Checks 103 deliversd from the transportatioen path

Soan
102 therefere enter the estorage unit 105 without interference with
other ochecks 103 already stored in the sterage uni£ 105, and
automatically gather in a stack on the right side of the storage unit
105 as seen in the figure. _

A validation mechanism 120 is also disposed to tha first straight
transportation path 102s. This validation mechanism 120 has validation
rollers 12la and 121k on the right and left sides of the print head
110 as seen in the figura. These validation rollers 121 transport slip
forms in a direction substantially perpendieular to the horizontal
conveyance direction of the tranasportatien path 102. The validation
mechanism 120 is used to convey forms in the vertiecal dirsction for
validation printing by the print head 110. To avoid interference with
a slip travelling vertieally, the movable roller 108b of the discharge
rollers 108 must be set to the retracted position. As described abeve,
the switching lever 150 is therefors set to ths stralght path position.
If the length of the elip being transported vertically is such that
the leading edge of the form extends outside the first straight
transportation path 102e, the form will be guided by the second
straight transportation path 1029 as an extension of the first



As shown in Fig. I | (a) when the - novable. roller I 08b contacts the
drive roller 108a so that the discharge rollers 108 are in the papsr feed
position, the switching |over 150 is set to the curved path position, Wen
the arm 108c of the novable roller 108B turns in the direction of arrow 3
to the retracted position, the swdtching lover 34 150 also turns in the
direction of arrow G and noves to the straight path position. The
structure of this switching mechanismis described in further detai

bel ow. h hec 103 I S, nor

di schars‘e? %ﬁm@rxj ggig?gca%g %%ﬁego 6 se@oﬁaeﬁﬁﬁ'}@d)ﬁfﬂé{ﬁgpsﬁ%{‘?%

pat h wzstiqatlln’s%mtgmm@ram m:,wsl;t bhaderanapbeiat 1000palils yoddedst o t he
second curVeghlicaR$eR meahafaat h 102f and dep05| ted into the storage unit
105. The st Qrage gl |l ers 109 al so |nfl ud flal ve rol I er _109a and pressure
fol | er 109577 hERALFYEPo PEFARAER (iF velpeRyBedroidr dntAls nBRA® artt ithe

pr essumfemylnlcertd(ﬂtg ul@edTide splideticor aechamidre vads i v Epaber bdiRamn As

shown gy F'oﬂta;ﬂ:ée (ghidé h%o? U@ o{nd IR S%@f%eg 15'%}5'[ aloiﬂe vRh &’ae&.o and

checks 103 deli ver |nto orce o raV|ty to

e stora uni
the ri EFAPEPPERFEIRD RGPt 188h | FPY |‘FP€9-%1F3F‘H=P’% h%‘i"ttﬁaﬁsb@)rtbﬁ i D Fatld 1@% on
t he | ebthexi Gaipf Tiis sxaas.agadmmtcaﬁeﬁomtiaﬁepatm 1028 Lbgslr FartChaChkiel 03

delive g7 tr g;;],q p 1 t her enter the st rage

uni t 15%% outﬂfq‘tt era' nce Ew{"ﬁ a!:'atqﬁe 93 e’cks EI'OB efre%&)l}ag? Th the
st orag‘é’-‘iﬁﬁ’Fﬁ-%OS i’ancP“:R&Pé—hﬁiLﬂ(?al I%ga#h@# i pfa sthack Birethe mmg}m de of
t he stwa@@om&ionlg&mqween in the figure. A validation nmechanism 120 is

al so dispo t first s ht r ortatl at.h ,1020.
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ot b 12, S TRE VGRS TREEnANEen T26 [BouSedlhe FERVEST oFHLSH LPRe
verti crelldrs ed2ina¥erdisggsedatrornprazmt |1rzgcbyhaheppv¢tm dreacb et ondd avoid
interfRyeneL14Y dhd can therefore be met to a transportation positien where
the pressure validatioq rollexrs 121b contact the fixed validatien
rollers 1l2la for papsr feeding, and a retracted positien where the
presgure validation rollers 121> are separatad from the fixed
validation rollers 12la.

The process for validatien printing to a check 103 is described
next. The check 103 1is inserted - from abeve t¢ the validation
transportation path 102h between the outside guide 102a and inside
guide 102b. The pregssure validation rollers 121bh have a mechanism Ffor
moving to the transportation position oxr retracted position as a
result of the arm l2lc being dxiven by an actuater not shown. When a
check 103 is inserted, the pressure validation rollers 121b are in the
retracted peosltion. The cheek 103 can therofore be inserted to the
bottom ¢©f the valldation transpoxtation path 102h without interferaence
with the fixed validation rollers l2la or pressure validation rollers
121b.

As deseribed in the preceding embediment, a validation dotecter
122 is disposed to the bottom of the validation transportatioen path
102h, When this validation detector 122 detects that & cheek 103 has
been inserted te the bottom of the validation transportation path 102h,



a slip travelling vertically, the novable roller 108b of the discharge
rollers 108 nust be set to the retracted position. As described above, the
switching lever 150 is therefore set to the straight path position. |If the
|l ength of the slip being transported vertically is such that the |eading
edge of the formextends outside 3the first straight transportation path
102e, the formw Il be guided by the second straight transportation path
102g as an extension of the first 35 straight transportation path 102e, and

can thgﬁefore travel.s gthly vertlgf%ldkl without jnterference with the
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path 1 RUt el N ion direction is perpendicular to that of
the fir als?'t a? {?ﬁ%?ansga?ghon path 102s. The validation mechani sm 120
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val i dat,i on IIe rs for per feeding, and a retracted position where
t he essﬁ?% V‘d’l"f‘dﬁf’r ﬁ"‘?oﬁ‘g‘iﬁg ®121b are separated fromthe fixed

val i dat i on {(Pebeeriestd2hechaftiempr ocess for validation printing to a check 103

s describage eyl <Bl8 ARARNIASELS sl{},iﬁpgﬁg bims289Y cadulahie pakhdat i on

transportation” pat h 102h bet ween 3UI 2a an I NSi ui de
102b. iﬂ?é‘lb? el 404 289 d2ei SRartRFEREIaD Ritha 82 aiWaﬁjr%?ﬁ figy defBidng to

t he t nexspeitiatrefareos tbohiqr 18etracted position as a result of the arm

121c bei ngaqris\ﬁ%afnbﬁ.nart‘i%qt "iast O(a)n,OtthSeh%n Vﬁ@ﬂ:aa of this paper feed
nechanism are paper feed rellsr 130 for feeding stocked checks 103
from the leading unit 104, a heopper 131 foxr pressing the cheeck 103 to
the paper feed roller 130 during the paper feed operation, and a pad
132 that contacts the leading edge of the checkes 103 =0 that only the '
aingle tep check touching the papsr feed roller 130 is fed. The paper
feed roller 130 is a roller of which ons mide is flattened, and is=
mounted coaxially with a cam 133 and roller gear 134. The roller geax
134 engages a metor geary of an ASF drive motor. When the ASF drive
rotor turne the roller gear 134, the coaxial paper feed roller 130
and ecam 133 alse turn.

The hopper 131 ies urged to the papsr feed roller 130 side by a
hopper pressure spring 13la, and thus functions to push checks 103 to
the paper feed roller 130 when transporting checks 103. The cam 133,
hopper 131, and pad 132 are linked so that moving the paper feed
roller 130 causes the hopper 131 and pad 132 to operate ascordingly as
further described below.

Operation of the components of this paper feed mechanism when
transporting a slip iz described next below with referenece to Fig.
13{a-c).



check 103 is inserted, the pressure validation rollers 121b are in the
retracted position. The cheek 103 can therefore be inserted to the bottom
of the validation transportation path 102h without interference wth the
fixed validation rollers 121a or pressure validation rollers 12l b. As
described in the precedi ng enbodi nent, a validation detector 122 is

di sposed to the bottom of the valigmation transportation path 10Th. Wen
this validation detector 122 detects that a check 103 has been inserted to

t he bottom ﬂ,} {:he val i dation transportation path 102h, 36 the pressure
val i dation rbl FR§=® £81BOnJVEFISRtPtRe e rhenrey J3di wPoke to piwss the
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transgjoeratdé‘f‘ﬁoﬁ B%tﬁ HoXY sthtetherked 103 shezpforenaeetyithe padeldacento Fig.
13. AsraphotnadvanEpgbeykhd( ahgt tgedntain parts of this paper feed nechanism
are paper free |1 r ed] qckegd chec 10 fromthe | Qadi ng
unit 1Q4, erl[%hgfp:rg'gr t%%l%flg?igrléé%i %I{L?hé Pcﬂ?éctﬁe%of%igert ﬁ%o p&\_ﬁet’c’f:é‘éﬁgrol | er
130 dfteREviRe Iphpdte ASEd d55%e ST, neftd shopndte 18 tpraitdont abown t be
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whi ch Berarte fd Farel 1 1R8und "6 DAREL b oShedt it APa o 183 and
rol | eogkgraty FhisThine s thafyddw hopperigdgpusbemther chesks dfo3ane ASke dri ve
not or papbienféde ASNeH 186 side. The cam 133 also causes the pad 132 to

pivot counterclockwise to a diagonal position, If the paper feed

roller 130 is then rotated further clockvise, 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 turms further clockwise to
feed the tep one check 103 as shown in Fig. 13 (¢), the cam 132 does
not interfere with the hopper 131, and the 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 te ita méximum angle of
inelinatien.

The one top check 103 in the stack contecting the paper feed
roller 130 i¢ thus fed along the surface of the pad 132, which iz new
inelined. The other checks 103 are left in the loading unit 104
because the friction bstwsen the leading edge part and the pad 132 is
greater than the friction and electrostatic attraetion between the
cheeks 103,

The feed macﬁanism described above thuz feeds the chocks 103 one
at a time inte the transportation path 102.

(Switching mechaniam)



motor 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 side by
a hopper pressure spring 131a, and thus functions to push checks 103 to

t he paper feed roller 130 when transporting checks 103. The cam 133,

hopper 131, and pad '132 are |inked t hat noving the paper feed roller
130 causes the hopper 131 and pad 132 to operate accordingly as further
descri bed bel ow. operation of the conponents of this paper feed nmechani sm

when transporting.,a slip is,described next below with reference to Fig,
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i nt erft&ié \%F’Phl?%e"%o??ﬁ’@f”i%‘i,b%rﬁi Rife 13dRcEcor™hophlr Wiriehsdpeunited
with the switching lever 150. The switching lever 150 and arm 152 are
united by mounting te a common rotary shaft 150a, and rotate around
this rotary shaft 150a.

The other end of the arm 108c is connected to a solencid 153 by
an intervening pin 153a. The other end of the solencid 153 is
connected to a bracket 155 by an intervening pin 15%a, and the bracket
155 is affixed to the printing apparatus 101. These link components
are disposed below the transportation path 102 traversed by the chack
103, and therofoxe deo not interfore with cheek transportation.

M tension spring 154 is connected te the arm 108¢ on the =side
opposite the connection between the arm 108¢ and solenoid 153. The
other end of this tension epring 154 ies econnected to bracket 154a,
which is affixed to the printing apparatus 101,

When the solenoid 153 is not excited, the arm 108c is pulled by
the tension spring 154, and the movable roller 108k is =mat to the
paper feed position eontacting the drive roller 108a as shown in Fig.

14 (a). The switching lever 150 ie linked to the arm 108e¢ by arm 152
and arm 151, and is thus set to the curved path pesition. If ths drive
roller 108a is then driven to feed a check 103, the check 103 is
guided by the switching lever 150 and transported to the second curved

transpertation path 102£.



spring 131la therefore causes the hopper 131 to push the checks 303 to the
paper feed roller 130. The cam 133 also rotates the pad 132 to its nmaxi num
angle of inclination. The one top check 103 in the stack contacting the
paper feed roller 130 is thus fed along the surface of the pad 132, which
I's now inclined. The other checks 103 are left in the |oading unit 104
because the friction between the | esdi ng edge part and the pad 132 is
greater than the friction and electrostatic attraction between the checks
103. The feed nechani sm descri bed above thus feeds the checks 103 one at d
time into tKHeewrihepsplendidn It hia 0exe{t®di t dhiongpatechidi sr) 38tTFhets,
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the ratar t T th and t hi 1 I s.connected by a pin
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Swi t chikp |tbeedisckpaged ratiers 50 rand aecopd GyrwesUriiangpextat ionmpaBhr of ar y
shaft We@a, and rotate around this rotary shaft 150a. The ot her end of the

arm 108c i s n a solenoid 153 by an intervening pin 153a. The
ot her end foggﬁge‘g%l%gﬁnosi 153 is connected to a bracket 155 by an

i nt er veni nghgi axs5bal andd swheelpirar Ketver 150 are united in the switching
machanism described above. As shown in Fig. 15(a,b), however, the

switching lever 150 could be mounted to the arm 151 by an intervening
rotary shaft 150a, and urged in the direction of arrew J by a torsion
spring 156. The strength of this torsion spring 156 is weaker than the
rigidity of the check 103.

If the oswitching lever 150 is set to the second curved
transportation path 102f (the curved path position) bafore the leading
edge of the check 103 reaches the switching lever 150, the check 103
iz advanced by rotation of the drive roller 108a, guided by the
switching lever 150, and conveyed to the second curved transportation
path 102f.

However, if the switching lever 150 is set to the second straight
transportation path 102g side (straight path poaition) when the
leading edge of the cheek 103 reaches the switching lever 150, and the
switching lever 150 ie switched to the second curved transportation
path 102f side (curved path position) after the leading edge of the
check 103 entsrs the second straight transportation path 1029, as
shown in PFig. 15 (b), the cheek 103 continuas to advance into the
second straight transportation path 1029 as the drive roller 108a
turns because the rigidity of the check 103 iz greater than the
strength of the torsion epring 156. Note, however, that this requires



155 is affixed to the, printing apparatus 101. These |link conponents are
di sposed bel ow the transportation path 202 traversed by the check 103, and
therefore do not interfere with cheek transportation. A tension spring 154
i's connected to the arm 108c on the side opposite the connection between
the arm 108c and sol enoid 153. The other end of this tension spring 154 is
connected to bracket 154a, which #& affixed to the printing apparatus 101.
When the solenoid 153 is not excited, the arm108c is pulled by the
tension spring 254, and the novabl e roIIer 108b is set to the paper feed
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solenoid or other actuator different from the discharge rollers 108.

This configuration enables changing the transportation path of the
check 103 without considering the timing for changing the position of
the movable roller 108b. '

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

[ Advantages of the invention]

The printer according to the preaent invention hag two mutually
perpendicular transpertation paths housed in a single compact deviece
to perferm printing as well as other document or cheek processing
tasks which conventionally requires separate devices. When checke ars
conventional processed at & bank teller windew, for axample, ona
device is typically used for reading cheeck data and printing an
endorsement, a separate printer is used for printing a receipt based
on tha results of check processing, and a separate validation printer
is used for reprintihg the back of the check. Thie causes the problems
described below, all of which are solved by the present invention.



rigidity of the check 103. if the switching |ever 150 is set to the second
curved transportation path 102f (the curved path position) before the

| eadi ng edge of the check 103 reaches the switching | ever 150, the check
103 is advanced by rotation of the drive roller 108a, guided by the
switching | ever 150, and conveyed to-the second curved transportation path
102f. However, if the switching |lev 150 is set to the second straight
transportation path 102g side (straight path position) when the | eading
edge of the i:heck 103 reaches the switching lever 15,0, and the swtching
lever 150 i §*kwit 1199 t pRlEden ievtieped inr anspontiamiovorpatdpab@2fisi de
(curvedip&idulposition) after the | eading edge of the check 103 enters the
second strajght n tio ath 1029, as shown in Fig. 15 (b), the
check 103 ci)nti n%;etg tiggél%’\a/lallr?(?gl?n%%‘”l P‘iégas%ﬁﬂ’d eITPEF At & raAspeinaitaton

pat h 1B2P%@uikirle dewieed [tor pr@Sws waclsheekause the rigidity of the check
103 is greatxr tiwalil oStdr@n t i ring 156. Note,, however,
t hat t@;‘a egqui res 40ﬁ%rovi di ngraggggngpﬁ aﬁi’?&??a??g‘a ?%’r"? ¥ T"hﬁii own in
the figure) to transport the check 103 until the |eadi ng edge of the check
103 enters (%4)he Predosiivityaidyopat fanmpextesdie Taina1ifdgrihi daka suwgg read
from t¢mmecheck 103 normally, the check 203 travels through the
transportatigg ‘F’)%tth 102 and is , deposited in the storage unit 105. If a
data read APFOPUBLCUIS PEREARY etnvantdophbex hom dmercbbed obweswtheshiongh t he

secondvighr dilght prefaxspdr tembbaim@aish d2@cranthee] @eiedys ddULs g€l tjtgel y

SW t chiag i on, path.can _be .achieved by control that c?ﬁanges
the tim mﬁ%&%ﬁﬁ%ﬁ%g 'evie']? %O t(gsopr}"eara‘?1:5l . %’?@ S‘V%F'EHP nGhAREINABH coul d

n
al so B@d&gm#&&l“éd Wddly fher apRBrestii ttehithpslee\akillsd dpertteesaimdepesglent |y
of t hehdhgehange nodlfivariohBBard Ned NeS uaasesiddd RYSLhE AN JibRsSWLchi ng
].evergedph) caNehg pGRARGEd: L ,ESRECLIVE %{‘w{ge’%her the di scharge rorf ers
108 are. set to  thé second curved t renISrati 5% Fbeh aprseded eheizecond

st rai JRte#% (FRREpIPRAFL bheyafinemsi de. This switching | ever 150 in driven by a
sol enoid or other actuator different fromthe discharge rollers 108.



This configuration enabl es changing the transportation path of the check
103 without considering the timng for changing the position of the
novabl e roller 108b. Formtransportation in the vertical direction shal
also not be limted to validation printing, and a check 103 travelling
horizontally through the first strapght transportation path 102e coul d

al so be discharged vertically. [ Advantages of the invention] The printer
according to the present Invention has two nutually perpendicul ar

transpQrtatjon paths housed in a single conpact device to performprinting
as wel I%ﬁ %ﬁﬁéggﬁidﬁént or check processing tasks which conventionally
requirds sepapairtidevapesatviiefior tadksing ero GRNISAEE ONa¢L REOGRISSE Sy @

bank tgll e maaigeve ﬁﬁgﬁnpl e, one device is typically used for reading
check gata g“ﬁ’ﬁ pri r?t‘“.f*’%%’a endorsenent, a separate printer is used for

printing a feddrpt paraBgpoRtatime reatl t fonf tehpeporiingessi fdrsandesint
separ anedMmd;i dation printer is used for reprinting the back of the chock.
Thi s causes_t b described helogw, all of which are solved by the
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second transportation path.

2. A printing apparatus as described in claim 1, wherein the first
transportation path is U-~ghaped in gecmetry.

3. A printing apparatus as described in 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 en the first print medium.

4. A printing apparatus as described in elaim 1, further comprising
& scanner disposed to the first transportation path for capturing an
image of the first print medium.

5. A printing apparatus ae deseribed in claim 1, wherein the first
print medium and second print medium are paper slip forms.

6. A printing apparatus as described in claim 5, whereby a slip form
inserted from the discharge side of the second transpeortation path is
printed by the print head and then ejected from the discharge side of
the second transportation path.



What is clainmed is: 1. A printing apparatus for printing to at |east a
first and second print nmediumconprising; a first transportation path for
transporting a first print nedium a second transportation path for
transporting a second print mediumwth the second transportation path

di sposed substantially perpendiculgr to and intersecting the first
transportation path; and a conmon print head for said first and second
print mediumwith said print head disposed in a printing area where the

first StrangpQri.ation_path . and second transportation path intersect for
printing toit ﬁrat.rﬁirngt At i Y Y Wé‘&?eahi“f‘flr’s‘-fn Sri Rerthes gempsietmmveyed

on t he?f idksehargmsisvicat fon paittiagd Mudkipld NLime to IR RAGOKSA |1
medi umpaked d c! LAt [ | n ed .on the , secon

trans poié ati oftr}%hgt%ﬂqg. H%\agr‘ivﬂnxgigngmé%%&%gt ﬁ}?a‘%j‘ e SRFF b%"di%ﬁ giﬁ?}?ﬁﬁqe
wher ei A*¢he% FP%t‘“PPQnE‘EﬂS‘FP&FF PaPAtRs U shaped in geonetry. 3. A

printing apparatus as described in claim1, further conprising a nagnetic

i nk chgractgr ' llﬁﬂfq ' S ne si,de of the first
tr ansportat?o%figlggﬁafgé r eggignggrr%%’rfjgt%l S‘tii ?01’?( %ﬁ?ﬁ"a&t’e?"a‘ﬁ‘é‘fjd‘ thee rdimgted on
the fiPEPHPPAtehddi antlie farmrans the sansadaprintasediwerisbedll npspeai.m 1,
further conprising a scanner disposed to the first transportation path for
capt urg ng i of the first prin i u 5. A printing apparatus as
descri bed ﬁ"c’rig?%%?%,apmg?"é‘?an 4, oppF eqieﬁﬂ ?E“rféd%urﬁuaﬁhegmipﬂm

nedi unt diEspapitcharsp Mennss foB5. ejeqringt ting Hpparptite aeddes W hedivaecl ai m

5, whenebyparsdtibnf @rictibsediad Lhomn éﬁJég@ | d ,the, second

t ransportatai Qn %?J h,.i s: J'ri nt edqb t heitrg?i ﬁllf' a(;i'gg?l%;nt %8g£éj W ed fromthe
di scharge & 85819 FREDALIHAGAPT AR BIPSEIRsh that Firess print nedinmi ay a

appar #egsrds devwppbeihtionc| adiregtibnr t harpendiilarng t8 diwgehar g¢-gdevi ce

for privahbpor-vihbh Rbfnl.i nes to the slip formby nmeans of the print head
whil e conveying the slip formto the discharge side of the second

transportation path.
10. A printing epparatus as described in claim 9, further comprising

& magnetie ink charaster reader for reading magnetic iIink charactar
data printed on the first print medium, or a scanner feor capturing an
image of the first print medium;

vherein the first print medium is ejected from the Ffirst
discharge means or second discharge means according te the read
results from the magnetic ink character reader eor =scanner.

1l. A printing apparatues as described in claim 9, wherein the second
discharge means prints multiple lines to the first print medium by
means of an intervening print head while transperting the first print
medium in the second transportatien direction.

12. A printing apparatus as deseribed in claim 10, vherein
traneporting the first print medium pauses, and the first print medium
iz then printed by means of the intervening print head according to
the read result of the magnetic ink character reader or scanner while

being transpertaed by the second discharge means.

13. A printing apparatus for processing a first medium in the form of
a paper slip and a secend print medium in the form of roll paper said



8. A printing apparatus as described in claim1, wherein the first print
mediumis a slip formand the second print nediumis roll paper. 9. A
printing apparatus as .described in claiml1, further conprising a first

di scharge neans for ejecting the first print nediumin a first
transportation direction al ong the4 irst transportation path; and a second
di scharge neans for ejecting the first print nmediumin a second
transportation direction perpendicular to the first transportation path.
10. A printing apparatus as,described in claim9, further conprising 4
magnet ?éi’igﬂ?u ha‘?‘g@F E’?%a?&FEJ‘T‘ oF *PRERA%TS t A B net PRtk feRataepepor e
print edabdh tadpf i Fotm pralongmedi ufirsdr areasspwreation QAT bAY 80shdg@pge of
the figadmatiht; nedi um wherein the first print mediumis ejected fromthe
first “discharge neans or second di scharge neans according to the read
resul ts frdif¥ffe MEGnetFEPFPREERLr a@PeR r dabdr BEPZTarmlang 1l /feeprdmt i ng
appar atzemnsyertesiom bedhi n claim9, wherein the second discharge neans

prints nultji t f.rst, print i_um b ans of an intervening
print head %rﬁ'glctai?%%sggftﬁt}ﬁ'é‘tﬁ% *f?ortgf b? tpapﬁﬁéiﬁi n the second

t ransport at? GRldi PRROT sAmPartment pfemsitnging fdearal) gapdescri bed in claim
10, wher ei wheltre8RSHA ol fdierl cbMpartvont BES JUTRAUSESs @Pgaéib%h%'agit

pri nt edl#mel Sy Eggg%dortl nt ed }}% peggs of the int ervenelfgi pri nt a

accor di'ng tor e TEaF AUV TP it Tty FEEREPTATRL LA Bt Rer r eader or
scanner while being transported by the second di scharge neans. 13. A

printing appakahtind QppREASAS 8k NGedbribeatl s RAlYE %lf', tfh‘itBQ:E.”&dp%I 18iRgper
slip and a_s f f roll paper sai .74 ap arat us

Y g.fonij}{)rlnt diumin the formo
conmprising rrrdt=h a°ﬁ‘§58$€%ﬁ iHEREaALERGE Y PRNEPOR PR Hy oneaiedds| PH Fhem
al ong fHretr transpesipcibat ipathpater ofeddishape@negbONBRRY char €S 8efa

transpebr Nt 14 Ifigggeﬁ; 13 ORGafisecond  transportation path; a print
head for printing to the roﬁ paper; and a roll paper conpartnent for

storing the roll paper; wherein the roll paper conpartnent and second
transpdrt afi primenly apparatus as deseribed in claim 13, further comprising

a scanner disposed to the first transportatien path for capturing an
image of the slip form.

16. A printing apparatus as deseribed in claim 13, wherein the print
head is disposed to a printing area where the first transportation
path and second transportation path interseet, and prints to slip
forms or roll papex.

17. A printing apparatus comprising a transpeortation mechanism for
transporting a elip form aleong a first transportation path;

a print head for printing the slip form in a printing area
disposed aleng the first transportation path; and

a carrlage for carrying the print head mounted thereon parallel
te the transportation direction of the slip ferm in the first
transportatien path.

18. A printing apparatus as described in elaim 17, wherein the firet
transportation path im U-ghaped.



are di sposed inside the U-shaped first transportation path. 14. A printing
apparatus as described in claim 13, further conprising a magnetic ink
character reader disposed on at |east one aide of the first transportation
path for reading magnetic i nk character data preprinted on the first print
medi um 15. A printing apparatus amsdescribed in claim13, further
conprising a scanner disposed to the first transportation path for
capturing an image of the slip form 16. A printing apparatus as descri bed
in claiym 13, wherein the print head is disposed to a printing area where
the fi rlg:f tlr\arPs‘T'gBﬁ'%qi Sﬁpgﬁ%ﬁ% aMy g@ﬁ odr gHs pBFRsR | 3 pANRERhR ertdhect |
and prPAYEiage Sidvee fhetweenr thel lprpaping ddea Asfd i Rt iye@rapnay ap&iSition
CoNpri gbpdkatelil ANHRQLESLE ‘Hls@ﬁﬁl:@[!r%m %ﬁ)% &r&;x@%{)oarrte%ng a slip formalong a
ea rpri

first transportation path; a prin ning the slip formin a
printing area disposed along the first transportation path; and a carri age

Ij or cakfyiny pietpng rﬁpmadgﬂmmhteﬁ]&i_ei-bm&qm Raadm! £, u;hQrLl‘xﬁ El{fgrﬁ:%?:rtt ation
i rect e roin.the firsy _transportation path. 18.

printi }ﬁ%ag%%‘iera}t LFSJ "Jaag ! gscr:proi bnceh 8 a£|°nliml7f'r%%8f”é"?1tiﬁ?e ‘%i‘regi‘i"“ and

t r anspBY e 5R thet Alin forsnwbite ths sbip Aopmi ia iheddapperianasyas descri bed

in claim1l7, wherein the carriage noves between the printing area and a
retracjed Lt arated a gpeci.tied, distance fromthe printing area.
20. A %ire'i n?‘? %ﬁ“éﬁ%a% Z“?’E%‘%ai’%“dégca%o” &LF P FARE72% FrErErR mPTAsing  head
nmoves pafdgnatfct dnkheharapterormadesnfoor randing dnagodtien iakd cHaraBESLt O t he
slip fduus phinead o8 Sh Dsffy ok, MO h YALhOPAM abenfialf 141! A2, 8PRR" at US
as de r'?f:? i 41 claim 20, further conprising a maghetic 1 nk Character
reader tor %aé’.’ﬂg magnetic ink character data printed on the slip form

or a scann@hefein st wliipgfoym i imgeittedt imcardipgf 86 Ntosthalegules hershi P

for m ivhePhigHerdoaAL0P HaREct sk HRRMer Gl/kban{d0m the magnetic ink character
reader or scanner. 22. A printing apparatus as described in claim17,

further conprising
22. A printing apparatus as deseribed in claim 17, further comprising

a second transportation path substantially psrpendicular te the First
transportation path for transperting slip forms or rell paper;

wherein the print head prints to a slip form or roll paper
transported on the second transportation path.

23. A method for printing to a print medium in the form of a slip
comprising steps of: .

transporting said slip form along a U-shaped first transportatien
path;

reading magnetic ink characters preprinted on the slip conveyad
over the flrst transportation path; and

printing to the slip form according to the magnetie ink character
data read from the alip.

24. A printing method as described in oclaim 23, further comprising
the step of transperting and ejecting the slip form aleng a Becond
transportation path substantially perpendieular +to the first
transpertation path.



a second transportation path substantially perpendicular to the first
transportation path for transporting slip forns or roll paper; wherein the
print head prints to a slip formor roll paper transported on the second
transportation path. 23. A nmethod for printing to a print mediumin the
formof a slip conprising steps of4g transporting said slip formalong a
U-shaped first transportation path; reading magnetic ink characters
Preprinted on the slip conveyed over the first transportation path; and
printng to,the.,slip fo;cgj ccorgi ng to the magnetic ink character data
read fFom t RePEITHS Fo °%rf‘?1t PRFTECAodn a8 18] c2 3 hethrutiher| gionpeBsirairt her
conpr i shegstaphefsreptwfingr anspmige RF ahd &) HCtiragspiieted laRekOERL aF NI 2

secondirifARSRAE IS 13 substantially perpendicular to the first
transportati on,ga@aﬁ.p S%Pgégﬂ A printing nmethod as described in claim 23,

further conpF@PREtIRNe aep odpcbing urthyy alipmadermf ehensl|in ts@nspprted
over theaddpostatioranspaiit at subktRataiBnd peaRsROLEINO apd ejgeting the slip
farm alang @rﬁgfﬁm abll s;}%rtati 0 gkh subst a t%’al |y perpendicular to the
first iﬂE._l:i,>arli°spor at) On-path T RPTALHOITs 08 SRR ELE IR T ScAnned sk ddef r om
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