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of technol ogy The present invention relates to a data readi ng apparatus
for reading data fromat least a first and second scanned nedi um conveyed

over -a plurality of transportation paths, and relates nore particularly to
a data readi ng apparatus capable of handling scanned nedia that bend
easily, such as paper, and scanned nedia that do not bend easily, such as
drivers licenses and credit- cards. 2..Description of Related Art paynent
systens using checks are conmon particularly in Europe and North Anerica.

Paynents and transfers of many ki nds acconpl i shed by accepting

: checks, and these checks are %ﬂn?ﬁﬂ ngBBEﬁﬂtﬁﬁn a bank for depositing
the funds or cashing the check. Sank tellers in every bank branch nust

t herefore Bﬂcxmkoqmmoc?ssﬂnunnnngqoghecks in a short tinme. The main tasks
performed jat t I nvol ve a bank clerk verifying the check,
confirm nglt he éﬁ e, an {é%“éﬁq?’y?ng the signature, ‘and then depositing the
funds or cashi g RFeSeBEK inyRat iak credatashduk 4 sdata speeditiny SEshanth v

receipt i sfasmngsdaeedmbm Eﬂ; \le&thathﬁrﬁera%H‘ s%&‘éﬁ&”é éci“?n c{‘eCk
ard must e presen , and

dentific S 42 epnse._or
:n sgn% i%ﬂﬁﬁ? F?u§§a§ ﬁﬁ' LEBPE: ?*ﬁ?ﬁiﬁnvéﬁ§hFrcéH§eIﬁﬂaﬁﬁs card
on a phot J&&75 E’Prﬁﬁﬁg]ﬁ‘f]é' Fﬁeac%‘b‘iﬁ r@@ﬁensawm stpabbel dff Wamgllifg
el ect r omagivenned| hgdigdthatc bealseds Mightaden tahe pRpak, A ik g:'é

rove c S e nc e future connecti ng
Lyr ove SRRk o 0600 ikl CRALATANHadi) ARCGLUIUES DY SomneCiaR I Rk,

branches %? di fferent banks of-'line ar@ u
effotts el@ Fonagnetlcally readi ng checks at the tell er window is already
being tried, and snmall check 21 June 2005 2 processing devices that can be
instal | edzat thesdidigtebnVbRoQYatdavg-Deen proposed.

Payment systems using checks are commen partlcularly' in
Eurcpe and North America. Payments and transfers of many kinds
are accomplished by accepting ichecks, and these checks are
typically brought to a bank for depositing the funds or cashing
the check.

Bank tellers in every bank branch mmst therefore often
process numerous checks in a short time., The main tasks performed
at the teller window involve a bank clerk verifying the check,
confirming the date, and verifying the signature, and then
depositing the funds or cashing the check. The received check is
also endersed and a receipt is issued as npeeded.

To verify the person presenting the check, identification
such as a drivers license or ID card must be presented, and in
some cases it may be necessary to copy the drivers license or ID

- card on a photocopier and file the copY. )

Some banks have started trying to electromagnetically read
checks brought to the bank, and efforts to improve check
processing efficiency in the future by connecting bank branches
and different banks on-line are underway.

As part of these efforts electromagnetically reading checks
at the teller window is already being tried, and small check




Thi s check processing device has a check transportati on nechan2$rdure®G05
magneti c i nk character reader (M CR), scanner, and printer disposed al ong
the check' transportation path. when the bank teller receiving a check
froma custoner passes the check through this check processing device, the
check processing device reads the check using the M CR and scanner, and
then endorses the check using the printer. Efforts to use the scanner to
capture and digitize data from a drivers license, ID card, or other

i denti fi catpr@reREERENHEW; i f hg_check bearer, and to use this data
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. e . for . example, J. i
'de““f'cg‘é",g_f:zg‘;,% gxamp apanese anmlned Pat. Appl. Pub. No.
| This processing device typically has a transportation path
.with a U~shaped configuration. This is so that the inserted check
makes a U-turn through the transportation path of the processing
device and is ejected near the insertion entrance. This mechanism
enables the bank teller %o easily insert the check into the
-processing device and to then %o remeve the check while remaining

seated, . )

Data on the check is alse read by the MICR, sScanner, or
other detection device disposed along the U~shaped part of the
trax}spprtation path, and the check endorszement is t'he'n printed.

_ The d;ivers license, ID card, or other id'entification
presen.tevdr for verification cannot be easily bent and therefore
~ cannot be passed through the U-shaped part of the transportation
path to be Scanned. Another image secanner must therefore be
-provided if an image of the drivers license or ID card is to be
captured.
. It is, however, difficult to Place another new device in the
limited space available at a bank teller window. Fyrthermore, if
the scanner is located in a different place, the teller must




| owers productivity. An object of the present invention is ther2fqQuné @005
solve the conventional problem described above and provide a conpact data
readi ng apparatus that can be easily installed where there is limted '
space, such as at a bank teller wi ndgow, and can in a single device execute
a process to electronically read data from checks and other nedia that can

be bent, and a process to electronically read data fromdrivers |icenses
and other media that cannot be bent. SUMVARY OF THE | NVENTI ON The data
readi ng appafasieUthel wikQoP! €8CBFadMVESt Lo, | ;0n the probl.em
descri bed q%@,\é‘i-sa%ﬂ,, R3dky, ! ncludes a f'iﬂ? s?h?rjééﬁ%;#oiﬁigﬁ%ﬁnba?ﬁgv\ﬁgﬁsa
U-shape for transporiing a frrst scanned nedium such as a check; a second
transportation PRtPIesE Phgthe IBnesents hapenishar iisgtRepefdre oot BBlve the
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speci fi cal¥hat tdaendhtlee temtti.ng apparatus conprises: first transportation
rollers for conveying a-first scanned nediumalong a first transportation

pat h; seCEuMMARENSP Ofsf linOBNePoer s for conveying a second scanned nedi um
nd a data reader for reading data from

al ong a second a rtation path; [
either the fi r%@ésgégﬁeﬁea URPRIFIHHS b oFRe sereRRE niRNenfiiomheimia t he
first trafSJyriani 5a phehpavklee s ihedn sporsatndn brshllpayacudes ugl | y
shared mi ddrstt tenspertation p’élth]wa_QhZQoé_slfanatfgr 2054 A gad'e% for
readi ng dgEQnﬁ&?”]nE{iﬁ#' rr3‘§c1;‘,hand secgndkscanned medi um 1 | SpoSe i ng .
the mddl & rrareparrart oo a8 a check; a second transportation path
having a linear shape sharing a part of the transportation path
with the first transportation path for conveying a second scanned
medjum such as a drivers license; a common middie transportation
path through which both the first scanned medivm and the second
scanned medium passes and a data reader located along said middle
trans__x_:orta_ztion path for reading data from said first scanned
media and/or said second scanned media in sequence. By conveying
first scanmned media and. second scanned media at different
transportation elevations, a single compact device can convey and

read data from different scanned media.

More specifically, the data reading apparatus ¢Omprises=
first transportation rollers for conveying a first scanned
_medium”along a first transycrtation'path; | '
second transportation rollers for conveying a second scanned
medium along a second transportation path; and
' a data reader for' reading data from either the First scanned
medium or the second scanned medium; )
- wherein the first transportation path and second
transportation path have a mutually shared middle transportation




path. The first transnportation path in the data readi ng apparapqsjume@2 005
further conprise: a first straight transportation path; a first curved
transportation path connected between the first straight transportation
path and the mutually shared mddle tgansportation path for changing the
transportation direction of the first scanned nedi um 90 degrees. as seen
fromthe fjrst straight transportation path; a second curved
transportation path connected to the nmutually shared nmiddle transportation

path for chpat@i,nGridhahet ISP, o] T he fir scanned nedi um
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transport atB&#-pat h. The second transportation path in the data reading
apparatus ‘may further corrpri se: an insertion opening for inserting the
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mddl e ' tPEHsPeFthay eampri#efor reversing the transportation of the
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nned medium 90 . degrees
as 'seen from the middle transportatlon path; and
- a second stralght transportatlcn path connected to the
second curved transportation path.
- The second transportation path in the data reading
apparatus may further comprise:

an insertion opening for inserting the second scanned medium
into.the mutually shared middle transportation path, and

a reversing transportation path connected to the mutually
shared middle ' transportation path  for reversing the
- transportation of the second scanned medium. '

The second transportation path may also include an
adjustable reference bottom for -changing the level of the botﬁom
of the second transportation path relative to the level of the

first transportation path reference bottom. : 7

The data reading apparatus second curved transportation
path may further comprisge a guide for guiding the transportation
direction of the first scanned medium to change 90 degrees,

| with said guide being disposed lower than the reference
- bottom of the secend transportation path.

The data reading apparatus may further comprise an upper
,pressure member -disposed above the reference bottom of the. second




a |l ower pressure nenber disposed below the reference bottom of24hRirks CO0H
transportation path for pressing the first scanned nediumto the data
reader. - The | ower pressure nenber may be a dropping prevention nenber for
preventing the second scanned nedi um fgom dropping below the reference
bottom of the second transportation path. The data readi ng apparatus nmay
further conprise an upper pressure roller disposed above the reference
bottom of the second transportation path for transporting the first
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In addition, the data reading apparatus may further
comprise a print head disposed along the first transportation
path for printing to the first scanmned medium.

The data reader in the data reading apparatus may comprise
an image scanning sensor for capturing an image of the first
scanned medium or second scanned medium.

The image scanm.ng Sensor may be a magnetic sensor for

. reading magnetie data on the fJ.rst scanned medium or secondr
scanned medium.

In the data reading ‘a];;para_tus of the present invention the
first scanned medium is preferably composed of a bendable
material, while the second scanned meda.um 1s -preferably composed
of a mater:ial that is difficult to bend.

The data reading apparatus further comprises a medium
detector disposed to the second transportation path for detecting
a leading edge and trailing edge of the second seanned medium;

wherein - transportation of the second scanned medium is

controlled according to a detection gignal from the medium
detector.

_ By providing a comnon middle transportation path for both-

~ the first scanned media and the second scanned media, a data



need to use a separate data reader for each scanned nedia, and 2{§&unhe 2008
captured fromboth the first scanned nedia and the second scanned nedi a
using a data readi ng apparatus having only one data reader. The nunber of
data readers in the data reading apparatus can therefore be reduced to a
single data reader and, the relative area occupied. by the transportation
path can be reduced permtting the data readi ng apparatus to be conpact
and small in size. Furthernore, the first transportation path in the data

readi ng appadAiiy esent_invention conbines a first. straight
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21 June 2553nsp,ortation pa h before being ejected the:r:efrom upon exiting
the second straight transportation path. That is, the data
reading apparatus according to the present invention has a curved

- . transportation path, which is substantially U-shaped: and has an
inlet side to receive a first scanned medium and an ocutlet side. .
An operator using the data reading -apparatus can, . while
remaining seated, insert the Ffirst scanned medium inte the datg
reading apparatus for reading data there.t‘rom and with the first
scanned medium being ‘ejected :Erom an ex:;.t cloge to the operator.

It should be noted that the data readlng apparatus of this

" invention shall not be limited to a transportation path of
substantially U-shaped geometry, and that any curvature could be
used, including, for ‘example, a J—éhaped ox c-shaped curve, or
the curve of a polynomial function such as ap Securve.

In the second transportation path the second scanned medium
| inserted from the insertion opening is transported through the

- middle transportation path to the reversing transportation path,

- whereupon its direction is reversed, passed back through the

- middle transportation path, and discharged from the insertion




opening. The first transportation path and second transportati dd1 Jurid 2005
thus be aligned at the mddle transportation path by this configuration,
and a conpact data readi ng apparatus can be_ provided. Furthernore, because
the reference bottomof the second tgansportation path in the data reading
apparatus of this invention is set above the reference bottomof the first
transportation path, the first scanned nedi um and second scanned nedium
can be conveyed along the sane niddle transportation path at separate

hei ghts. Thepetdhg.r ereli e ' L pvention can
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swi t chi ng” FdRafPEfigwatdenngand at bempacmsats aidadingahfpasdthaV d41PUse SUCH
probl ens opgovidés. when the first scanned nmediumtraveling on the first

transportation L.Lches onto the second transportation path, or the
second scanned %eaﬁf%m?%%(/e%eﬁﬁuﬁﬁ {10e SERIFTEnCer HpPer o ofthpatdedend
swi t ched oRfBPYBRFUALASE thadbspbut at tbe dadiah. rdichi mee copshatRS POF t alHqn
path in thénveiioneads NgsePRBOGEUSLRE C Pebel@nt LR REESSP iventi on
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-of the fi r%:_t scanne Um o 90 OEgPERNSR Medine gus ceegendhine@npedow
the ref er SREEBoEENPET Copieerask arangr the pernamiicdl pathandperaitdon, padnl i st
scanned neaft weparavel hatylitse | iThet GhtANBEM Yt aBBapatdk | e E hi s
gui de int qﬁd@gtg_gﬁoagnsgﬁgg%mtéya@?gortat i gtn %%ﬁ ‘hi)ufo fa%é"‘ei’%& ée nned
nedi um t r%vel ing_al on%rt e second? tTanspurt A ioiFsratFareed Asdiwe apdded
by this gdige: o THETBFGt dedivRe sepeatrlit adong wedbent ivd |trmispbetation
acci dent alHaghgumdstount usindiea f spetidT aeRUHIANG ddcRahsn 205, Wj:him%?n
consi st entthy  draRpBELAELbA hbgtlg'h (Rl g@fﬁ}r&%tt r%inczgor%‘gé on path. ar%over,
in accordg,ﬂ% with tr%:present I nvention, the .SB ePSCURELng
pressure rollers are Shos tFagRene uaddan  4¥aveding siodes tie t heirsuldl e
transpor t XFRRFPQRATiON pach datidchesadity wRPsEabHs BRthsHRta8Los pddlat the
scanned nedi athen hRcoREeSREnNEEN FRALAR I agai ngt, the_hredi'um by
adjusting a%905 & . Q:trgvgﬂﬁf da %;the . =econd
tggnslgﬂﬁret ofi path is switched onto the first transportation
path. - o o N ' oo :
' The second -t:}:ahspbrtation path in the data reading
.apparatus accordir;g to the present invéntien furi:he_r includes a
~guide for guiding a change in transportation direction of the
first scanned‘_m_e_d_j_.um of 90 degrees with the guide located below
the reference bottom of the second transportation path. | Therefore,
a first scanned medium traveling the first transportation path is
guided by this guide inte the second straight transportation path,
but a second scanned medium traveling along the second
- transportation path will not be guided by this guide.. Thersfore,
‘the second scanned medium will not be accidentally guided into
the first transportation path, and will Bbe consistently
transported through the second transportation path.
Moreover, in accordance with the present invention, the
pressure members and pressure rollers are disposed on the upper
and lower sides of the middle transportation path of the data
reading apparatus and are set so that the scanned media can be
~‘pressed with appropriate force against the medium by adjusting




8 the pressure produced by each pressure nmenber. Furthernore, PecRife 2005
transportation height of the first scanned nmedi um and second scanned

medi um di ffer, problens, such as described below, can occur if this entire
area is covered with a single roller. For exanple, when transporting the

second scanned nedium if the mnediumdis held only at the top part of the
roller, the roller wll only partially contact the nedium and the nedi um

may not be transported normally.. By using separate pressure rollers at the
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me.dlum is inserted from the J.nsert:.on opening at a4 downward angle.
It can therefore be conf:.gured so that second scanned media can
be transported - cons:.stently a.‘l.ong the reference hottom of the
second transportation path.

The data reading apparatus of the present invent:.on also
employs a print head: +disposed:-to.the first transportation - -path,
and can therefore appropr:.ately print to the first scanned medium
as needed.

Data readers used with a data reading apparatus according to
the present invention may include image scanning sensors and
magnet:l.c sensors so that images can bhe captured from the f:l.rst
scanned medium or second scanned medium, or magnetlc data can be
read from the first scanned medium or second scanned med:.um,
according to the application.

The first scanned medium of the data reading apparatus
according- to the present invention is a bendable medium such as ’
a paper check, and the .second scanned medium is a hard-to-bend
medium such as a drivers 11cense e:: an identification card.



9 In the data reading apparatus according of the present invemiQuide005
transportation path preferably has a nmedium detector disposed thereto for

detecting the | eading edge and trailing edge of the second scanned nedi um
and controls the transportation of the second scanned nediumin response

to a detection signal. The data readi ng apparatus according to the present
i nvention may, for exanple, be installed at a teller w ndow so that checks
may be. passed through the: first transportation path to capture an inmage
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path swit W“%V%E of the present invention is extrenely
conpact and caiftlse data read:.ng apparatus is not limited to banl:

operations, and can  for example, be used in supermarkets for
processing both checks and credit cards if an MICR device is
included as the data reader.

The- ddta réading fapphratid SE ehe ‘PreSSht! TVt 161 does not
reguire the" fransportatitn Heighthds “Ehe! £iret: Foanied mediom or
the gécond’ scdlined MEFWRT toBe dBsvéor Peldw  ohe another and;
either med:.um couid “he ‘transpor‘tedw on- ‘*t}ie upper OF -lowsy
trans;_:or!:at:.on paths. A e S '
[Advantages of the Inventn.on] R

The data read:.ng apparatus of the present :anent:.on is a
single device which can electronmally read data from and print
data to a check, and can electronically read data from a drivers

_ license presented for user verification, in sequence at a single
- location. ' ' : S -
_ More part;.cularly, by changing the heightwise position of
the first transportation path and second transportation path,
different types of scanned media can be transported on different
‘transportation paths without the necessity of a complicated
. 8pparatus such as a transportation path switching mechanism. The
. device of the present invention is extremely compact and can be

o o




21 June 2005 10 In the data reading apparatus according of thepprREROROOS
I nvention the second transportation path preferably has a nmedium detector
di sposed thereto for detecting the |eading edge and trailing edge of the
second scanned nmedium and controls the transportation of tiie second
scanned nediumin response to a detemtion signal. The data readi ng

Appar atus according to the present invention may, fog-exanple, be
installed at a teller window so that checks may be passed through. the
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(Advant agesootapihare ﬁneﬁha 8] ofhe, NG o2 t esent’
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operat:.ons, and can for example, be used in supermarkets fFfor
processing both checks and credit cards if an MICR device is
included as the data reader.
The data reading apparatus of the present invention does not
. require the transportation height of the first scanned medium or
the second scanned medium +to be above or below one another and,
either medium could be transported on the. upper or lower
transportation paths.
[Advantages of the Invention]
The -data readmg apparatus of the present’ inventj.on iz a
| sméie device wk;ieh can eleetrom.cqlly read data fro;n amd print o
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devuce of the present invention is extrenely conpact and can beq JLnd2005
2005 11 installed in limted space at a teller w ndow so that a bank

teller can conplete all checking processing operations while remaining
seated. Job productivity can therefore be significantly inproved conpared
with the prior art. Qher objects andiattai nments together with a fuller }
under st andi ng of the invention will becone apparent and appreciated by

referring to the follow ng description and clainms taken in conjunction
THE DRAWNGS Fig. 1 is

wth the a ng.,, dr BRI EF SCRI
an obl i ququ%?g?gﬁ %I evl\'/%gg&ds?%c? e ﬁg teigﬁ’ér dowc89r 4hah o kawrk
present i nFEAEPBENCan; copglebe; al} scﬂlmq-'ésﬁ.nq precezsing f opertodidnee ach I

appar at us reasimbnglssugedt rmmﬁ&&tw:r.ﬁa@&% 2RELEELAY HeOs ggﬂif%?ér{ﬁi;

embodi nent [ rom.t.he second scanne

I nsertion gﬁ% ?%é&)ﬁﬁ%&é&%{sch % DAV ew of a data readi ng appar at us
havi ng pl ural q%[’r?é’po ABFEH [:%Hﬁhs a&@éémm@tctmqtheferwm b RiyE _of
t he i nvent ipdexstangdngf r o t Itaeseqaﬂdnsmpneailﬁecg%eevear%a@gn@ d F| g.
i dd e t“SPﬁféﬁtatbﬁa‘a?p‘-’gm B8 Eng°B5ETSend ARRELLE o bl i

m ddl e trapsport.ation
r eadi ng aﬁﬂg s “R% Feu%? Arspupenayinn drawisgsccording to the

resent invention; Fi 6 a - c) show different positions of a second
p g. p
scanned WW&@Q&&M ggcgﬁg W&g‘e@rtation path P2; Fig. 7 is a
schematic di ag?am oflthe u ower pressure rollers; Fig. 8 is a
schematic di agFaft of* t A8 LfBBeP Ligrs ofEFersaks giew mthber slatm gresdiaga
schehatic@ét#ﬁﬁﬁcﬁq@rdmxgototm presenprossitdongenber'; rig. 10 is a
schematic sectrog, #i 892 Hena13c5668PFiew of a data reading apparatus
having plural transportation paths according to a preferred
embodiment of the invention (as seen from the second scanned
medium insertion side);

Fig. 3 is a schematie overview of a data reading apparatus
having plural transportation paths according to a preferred
Aemb,odimem: of the invention (as seen from the second ‘scanned
medium reversing side);

Fig. 4 shows the first transportation path, second
transportation path, and middle transportation path;

Fig. 5 iz a plan view show:.ng in detail a data reading
apparatus having multiple transportation paths according to the
present invention;

Fig. 6 (a - @) show different positions of a second scanned
medium along the second transportation path ¥2;

Fig. 7 is a schematic diagram of the upper and lower
pressure rocllers; :

Fig. 8 is a schematic diagram of the upper and lower

pressure members; : .
Fig. 9 is a schematic sectic_’ml’d;i.a_';;ir;ip_. of the first pressure
+  member} _ ' S '
Fig. 10 is a schematic - gec_t_iﬂé-n"_;__ diagram of the second’
' pressuré member; - i S




pressure nenber; 21 June 2005 12 Fig. 11 (a - b) describe the 2pehaie 8005
the first pressure nenber and second pressure nenber for transporting a
narrow and a thicker check S, respectively; Fig. 12 (a - b) describe the
operation of the first pressure [ nenber and second pressure nenber for
transporting a narrow and thicker ¥ard C along the second transportation
path P2 respectively; Fig. 13 is a schematic overview of a data reading
apparatus having a plurality of transportation paths according to a second
embodi ment of t Fdgpribefd - byedesaribeFithe d¥erstidrdbaNtNe eﬂﬁto‘#ragsh%
r

dat a readi NgenRRabA4 Useddhd HBb&dlre %b’é&'g{o}%@sgggﬁgg %eg‘%lgﬁa%aﬁﬁgrﬁt us

enbodi nent ,.accordi nﬁg to the” present 1Tnvention
havi ng a pI%"&%FFyC K tsr’aﬁ?ﬁg?‘f%&‘ie&ﬁ?pat hs. 21 June 2005 13 DESCRI PTI ON
OF TUB PREFERREBiLENBCDI(RENTE) Alqucafiber eHe esgnditiont oof thd e idatapresshpg

t di i i i i bed_wth
apparatus paeeeedhpd beedhe PUBSERE hANGOL | 4y ;%ﬂ%%@%%% ggg%%%cv? and

ref erence t?l tge accon%)anc(yil figures. ki g ows~a

appar at us TAEESF di FETY o VLr S erffifnFentranspostatiamt irath APZhown

in Fig. 1, reMpeceiMsidiznent of the data reading apparatus 1 is configured

so that it can g#i@NINO0Hk 8 EbhshatiRdigy eler a C .ahe
i1 a d#@rvigvfla%f £k 4 I@iaﬁlgn%%agﬁq

check S ishja ong a paper n

path Pl forrr‘g%gj N i#@gaggggr?%.stli%%%Pg'%%i?%mnﬁcﬁ@rﬁﬁ%g st dhFessmshed

nmedi um mayenketimantt of tke ipresensdifiventiongard i nsertion opening 20 along a

transportation Higl-n1R24s whipllan o1k SordliiPene Al LAYk tapdlidtus in
speci fi cal éé(taj"tlhl gngata readi ng apparatus ™1 is both a cheCk ~processing
devi te and a car.d processi ng device. As a check processing device, it
captures an i ndgE-ofl% hed chibtk sBowr asetherngnbodimertar accerdiny | 1o edhen t he
check S, oprkspntntiavemtidie of a data reading apparatus having a plurality

of transportation paths. ‘




check S while transporting the check S through a first transpop4 s 208
Pi. As a card processing device, it captures an image of the card C while
transporting the card C along a second transportati on path P2. That is,
the data reading apparatus 1 accordingigo this enbodi nent of the invention
functions as both a check S and card C i mage reader and includes an MCR
device for reading the check 5 and a printer for printing on the check S
Fig. 2 and Fig. 3 are oblique views showi ng the data reading apparatus 1
of this enbodinment with the case la renoved, Fig. 4 is a schematic draw ng

show ng t hegydsicrgbrisn R e second transportation
path P2. Fig. 5_.1s a a%ﬁ%‘w Show Hgéf’ﬂwsportat I on mechani sm and
readi ng devi ces“di%‘fﬁ&é&e‘ialwd@-ﬁenﬁ raf  trbhepolatat | verdiatgh Bppansitwecond
transpor t atdcerrdpng ht&2the Apredwni irvdritdon? 13N heFelrtdfNded® fhed with

particul ar lpgrbRefhd ¢ thel | apsportation path Pl is a
transportation §at h gnth\?hlgﬁ]‘;ﬂcﬂf’?eié’%égsgaﬁgréﬁ%her slip forns (first scanned
medi un) nmade 21 etodbsvs12 Aatp preading napparatiusark arcosding eto Ei s

first tranppefexxed embpdiheni] dfsthenposattidm.a first path section 01, a
first curved sgethpewiRlig pigdl ¢, p S i a_second rved section
L, L0, € Dello” Kalodinlhe CoR0eRC dath: Fenlinm

R2 and a gecaopq:rupa h,sectign 02.'The ,
pref erabl y ST é)‘hfl'ss"é‘fﬁﬁ@?geﬁl YRt dtparnl teansports aofitrath ieddnm, The
m ddl e patPrefenatdy N rpapdr lehsicke Se Dhe sthedighs iecubaagbutinﬁbo?agege

oriented tseppaveraett 9 hién hipabt ' Thi 1 ddlI ath
shoul d corg ] %o th goﬁ om of ?ﬁgﬁ%%ﬁgé“zg%?%’f a%'%\?@( g-Pm%ngy
the first “Franthor af o gat FepreS et gy ey sseopdofsanned nekbur omapct
the first Diagaseeribn tasented: Hropeeordrdaihsascidronpeling thealshgdhe
path M on tapepbreasidte patherepiwiieh GBaRBEH dediRaPTh h@@"cfa%ﬁl'lgr.‘. a%fe

n to the mddlre path

degrees fr, | {pct of e first path sectio
section M an &gg%%li 0 Eggsf egg{:gr(ﬁ% ﬁrgg APRAFAtERt skt PBRRME ockeek
di schar ge BFEERSSERG | SRVEpSs@ndhar cand pwasessding diesdloan. gkl par ablédk t 0

the path grotcessing odewide, it opRRAvres dEn SuldgdNor Wi AN 5, reads
transport ghhRO: At Shdradtizd printed on the check &, and prints on the
check S while transporting the check S through a first
transportation path Pl. As a card processing device, it captures
an image of the card C while transporting the card C along a
second transportation path P2. .That is, the data reading
apparatus 1 according to this embodiment of the invention
functione as both a check § and card C image reader and includes
an MICR device for reading the check &, and a printer for
printing on the check s.
' Fig. 2 and Fig. 3 are obligue views showing the data reading
apparatus 1 of this embodiment with the case 1la removed, Fig. 4 ,
is a schematic drawing showing the first transportation path Pl
- and the second transportation path P2. Fig. 5 is a plan view
showing the transportation mechanism and reading devices disposed -
‘along the first transportation path Pl and second transportation
path P2, '
As shown in Fig. 2 and Fig. 3and more particularly in Fig. 4,
the first transportation path P1 is a transportation path on
which checks § ‘and other slip forms (first scanned medium) made



transportation path with a substantially linear configuration 1 June 2005
transporting cards C (second scanned nedi un) such as business cards, whic
are thicker and nmade of hard-to-bend materials, such as drivers |i censes
and I D cards. The first transportation path P1 and second transportation
path P2 share the mddle transportatidd path M which corresponds to the
bottom of the U shaped configuration of the first transportati on path.
Data reading devices are disposed along the mddle transportation path M
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|l ers

through t t h ans ort tion,rol
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transport anl 8ppbfideifirbet NGhdde vt A8 g transportation path P2 is a
transportation path with a substantially linear configuration for
transporting cards € (second scanned medium) such as businesgs
cards, which are thicker and made of hard-to-bend materials, such
as drivers licenses and ID cards. The first transportation path
P1 and second <transportation path P2 share the middle
transpertation path M, which coxrresponds to the bottom of the U
shaped confiquration of +the first transpertation path. Data
reading devices are disposed. - along the middle transportation
path M of this data reading apparatus 1.

The data reading apparatus 1 is describe;:‘i below for
transporting a check S, representing the first scanned medium,
- and a card C representing the second scanned medium.

As shown in Fig. 4, the configuration of the fivrst
transportation path P1  has an outside guide 2a and an inside
guide 2b, so that the cheeck § is conveyed along a transportation
part 2¢, representing the space between this outside guide 2a

- and the inside gulde 2b. A check S is inserted into the first
transportation path P1  from a paper supply part 3 in the
.direction of the arrew A as shown in Flg. 4 and in Fig. _57



roller 7a and a pressure roller 7b with the pressure roller 7b 29gjuHe 2005
di sposed opposite the drive roller 7a and with the first transportation

path P1 | ocated therebetween. Note that the second transportation rollers
7 have basically the sane construction as the first transportation rollers

6, but that pressure roller 7b 1is disp&ied so that the position of the
roller height is always below the m dd transportation path Mso as to
not interfere with a card C transported strai ght over the top of the
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rotler h@&gg gi&osed opposite the drive roller 7a and with the first
transportation path Pl located therebetween. Note that the second
transportation rollers 7 have bagically the same construction as
the first transportation rollers 6, but that pressure roller 7b
is disposed so that the position of the roller height is always
below the middle transportation path M so as to not interfere
with a card C transported straa.ght over the top of the middle
transportation path M.

As shown in Fig. 5, the middle transportation rollers 16
inclyde a lower pressure roller 16b disposed below the first
 transportation path Pl, an upper pressure roller l6a disposed
above the lower pressure roller 16b, and a drive roller 17
disposed opposite the upper pressure roller 16a and lower

 pressure roller 16b with the middle transpertation path M-
therebetween.

As. shown in Pig. 5, a check S delivered into the first

 transportation path Pl is transported through the middle
| transportation path- M. and cenveyed "by meanz of first
. transportation rollers 6, middle transportation rollers 16, and



upper pressure roller 16a and |ower pressure roller 16b when the{ JuHeROES
of the check Sis greater than or. equal to this specified dinension.

shown in Fig. 4 and Fig. 5, the second transportation. path P2 is conposed
of. mddle . transportation path Mand card insertion opening 20 and card

reversing path 21 comunicating w thigpposite ends of mddle
transportation path M The card insertion opening 20 is an entrance for
inserting a card Cto the mddle transportation path M As shown in Fig. 2
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M thickness of the check § is greater than or. equal to this
specified dimension.

As shown in Pig. ¢ and Pig. 5, the sgecond transportation
path P2 is composed of. middle  transportation path M and caxd
ingsertion opening 20 and card reversing path 21 communicating
with opposite ends of middle transportation path M.

The card insertion opening 20 is an entrance for inserting a
caxd C to the middle transportation path M. As shown in Fig. 2
and Fig. 3, bottom guides 24 and 24a are disposed at the bottom
of the card insertion opening 20. These bottom guides 24 and 24a
form part of the outside guide 2a, and hold the bottem edge of
‘the card C at height L2. A caxd C is thus guided by these bottom
guides 24 and 242, inserted to the middle transportation path M,

~ and transported with the bottom edge thereof at height 12. More
~specifically, the bottom of the second transportation path P2 is
held at height L2 based on these bottom guides 24 and 24a. A
check S transported at height Il through first transportation
path Pl is carved in the forward direction of travel by bottem
- guide 24a and transported toward exit 4.



Mre specifically, when a card c is inserted fromthe card i nsgfUueie 2005
opening 20 to the mddle transportation path M it is transported to the
card reversing path 21 by upper pressure roller 16a and drive roller 17.
The card Cis then reversed from the card reversing path 21 by the
reversing transportation roller 22, agd transported back through the

m ddl e transportation path Mto exit fromthe card insertion opening 20.
The card Cis transported at this tine with the bottom edge thereof held
in the second transportation path P2 at height L2. In this_enbodi nent of

the invention t HEPRE| BFRSaFeoFosienntfa r’énﬁ?&i“’!‘ﬁill heymrihepheight | B2 .0Ed at
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Sis suffi %aﬁﬂ¥9ngepaaﬁn@n2Qrﬁ9|Eﬂﬂumaﬂ9¥¢ srappportation path M, it is
transported to the card reversing path 21 by upper pressure
roller l6a and drive roller 17. The card C is then reversed from
the card reversing path 21 by the reversing transportation roller
22, and transperted back through the middle transpertation path
M to exit from the card insertion opening 20. The card C is
transported at this time with the bottem edge thereof held in the
second transportation path P2 at height L2. In this embodiment of
the invention the height 12 of second transportation path P2 is
located at a position higher than height L1 of +the first

- transportation path P]. Thus, 2 caxrd C passes through the middle
transportation path M at a position higher than a check S.

, By using a different trangportation height for the check s
relative to the height for the card C as described above, this
embodiment of the present invention can transport different types
‘of scanned media through a U~shaped first transportation path and
a straight second transportation path without providing special
switching means. } -

If outside guide 2a is diaposed to the curved transportation
path R2 at a height above the middle transportation path M part




m ddl e transportation path M and is therefore transported w t390uf,n 28bgm
through the first transportation path P1. By changi ng the transportatlon

hei ght of the check S and card C as descri bed above, this enbodi nent of
the present invention can transport different types of scanned nedia
through a. U-shaped first transportgtion path and a straight second
transportation path wthout providing special switching neans. As shown in
Fig. 2, an inside guide 2b is disposed at the hei ght of the upper mddle
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The hei ghcasfl bot st héeqsq:x:ghed rmg@ve, th:.s embod.unent of the present
invention can transport different types of scanned media through
a U-shaped first transportation path and a straight second
transportation path without providing special switching means.

As shown in Fig. 2, an inside guide 2b is disposed at the
height of the upper middle  transportation path in the curved
transportation path on the discharge side in the check §
transportation direction, but an embodiment in which this inside
guide 2b is not provided is aleo.conceivable.

Purthermore, as shewn in Fig. 3, an outside guide 2a apd
inside guide 2b are disposed at the height of the upper middle

- transportation path in the curved transportation path on the
inlet side in the check S transportation direction, but an
embodiment in which these are not provided is also conceivable,

Farthermore, cards C are transported in the middle
‘transportation path M at a position or height (height L2) which
is spaced above the bottem of the middle transportation path
(height L1). A mechaniesm as herecafter described is disposed

- near the second transportation path P2 to prevent the card C from




scanni ng sensor 11 and ther second i nage scanni ng sensor 12 ar dj
across the entire height of the mddle transportation path MS%‘IéJrgﬁ’ggbf)
each sensor to capture a full image of the check S or card C passing
through the mddle transportation path M An upper pressure nmenber l1lla and
a lower pressure nenber Sib for preggsing checks S fromthe back side

t hereof against the. inage scanning surface of the first inage scanning
sensor 11 are disposed opposite the first image scanni ng sensor 11.

1 n
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pper pregsure member lla and a lower pressure member 11b
for pressing checks S8 from the back side thereof against the
image scanning surface of the first image scanning sensor 11 are
disposed opposite the first image scanning sensor 1ll. In this
embodiment of the invention the pressure members llia and 11b have
an axis of rotation and are configured so that by means of spring
 force they can independently press a check S against the first
image scanning sensor l1l. Vaxrious other methods of applying this
pressure are also conceivable. It should be noted that the upper
pressure member lla is disposed at the helght of the upper middle
transportation path, and the lower pressure member 1llb is
disposed at the height of the bottom of the upper middle
transportation path. SR
An upper pressure member 12a and lower pressure member 12b
for pressing a check S from the back thereof against the image
scanning surface of the second image scanning sensor 12 are
likewise disposed opposite the second image scarning sensor 12,
The effect of this upper pressure member 12a and lower pressure.




be accurately neasured by detecting the |eading edge and trailipg J1f92005
the check S by neans of BOY detector 9 and TOF detector 10. The data
readi ng apparatus 1 of this enbodinment is configured to. operate based on
check S detection by the BOP detector 9 and TOP detector 10. That is,
scanning a check S by the inmage sca&gning sensors 11, 12 is controlled
based on the starting and stopping output of BOP detector 9 and TOP
detector 10 respectively. It should be noted that either of the inmage
scanni ng sawabes 12b i€ tmiishrel 23 hbhatsed tletipparciseestos masbecting the
| eadi ng edgmaof ol SRBESKRre: md ijgR case the TOF detector 10 can be
omtted. A prin ﬁ%ﬁd %4I&F§né$l§b§g;gggin the straight part of the first
transportation ba PAEBR: REcAOFRE SeteTRPR rkh tBRE ofbottem &% fowmy

di schar ge detkeeter S9 Hors dutiectihgadhés trailingd fedye @fdar sthecle shatde S,

and coul d lesysedaas ResHpd did Pridlc {Beanglieflarion® TO, (642 Obngarsle

detector 2 1a‘md a %C?F(%g tomé)f card det'ect or detectin
trailing ed§&°3¥°% tard 9EeRPES LFEERqthe PIRSTS SEPRAY: PARS pdrand | HiFstat h
P2. The BOtrastpuiitationsrpilent ab clionedetedtimgral ¢hesk t§ ainsebadnExd t 0
detect a cghé papefs sty APt e & 1 asHrigua NigRd 130 o&g&at es
to det ectdé%%:rzaigl idgté’geésqé?of t:theiga(rid %byigg&ﬁgg?xgn§QMen tagﬂ%ar C.
passes the &t ecroreo5 | Ph FPALIRL 2l9%° Ps CHrSh R Y APtRATN005
2,1 bet weekbe h@opeat| dher hastk t St Passes| IWhes BOF adétectond i.nelies TOENNi ng
sensor 12, detebticsr d0nilbodissbded dotestnt tite | LAY T rAHSBortidie xeandye The
r

| engt h of be accur at el sured .oy the, DOC det ect 25 and
TOC Het ect%:hq%%t&gﬁg ﬁ%&eegf: ?ﬂélé%esﬁ%ga {Tﬁg' eﬂtﬁg %&"f‘fﬁw’ﬂg%@daggﬁf’tt he
card C. ThHere dapdingfigry oipphe athark] SacEbe dlengtio offhasckediod want thhet he
i nventi on be avenkatel e thdaBuppdhy AdhasedngNEKLNGUIAG Sdgd €AY Erailbigt he

DO, et ectiye? S22l Chodk ' P mle Lok ne86atl 1) L1 ok Pl 01
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shoul d be troperabet basedam cifeckhs Rebeet keaby RGeS BIFOHBtedtod 20 CoREd be
used to deiopCldddirtor 10. That is, scanning a check S by the image
scanning sensors 11, 12 is controlled based on the starting and
stopping output of BOF detector 9 and TOF detector 10
respectively. It should be noted that either of the image
scanning sensors 11, 12 could alsoc be used as the sensor for
detecting the leading edge of the check S, in which case the TOF
~ detector 10 can be omitted.

A print head 14 is disposed in the straight part of the
first transportation path Pl .between the second transportation
rollers 7 and discharge rollers 8. This print head 14 is used for
endorsingy a check S, and could be used as needed to print the
check S. : |

A TOC (top of card) detecter 26 and a BOC (bottom of card)
detector 25 for detecting the trailing edge of a card ¢ are .
disposed to the second transportation path P2. The BOC detector
25 is located near the card insextion opening 20 to detect a card
C inserted from the card insertion opening 20, and operates to
detect the trailing edge of the card C by detecting when the card
C. passes the BOC detector 25. The TOC detector 26 is disposed




| eadi ng edge of the card C, in which case the TOC detector 26 2 Jure 2005
omtted. An M CR (magnetic i mage character reader) 13 is disposed below
the drive roller 17. MCR 13 is a sensor for reading nagnetic ink
character information printed with magnetic ink on the check S. The MCR
13 reads the check S when it is pressed to the surface of the MCR 13 by a
pressure | ever 30 di sposed’ opposite“the MCR 13 with the mddle (now
shown) transportation path Mtherebetween. A displacenent sensor for
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are insertgd ghe. by one, the drive roller 6a of first transportation
rollers 6'starts turni ng when the | eading edge of the check S.is detected

by the BOF det 8Bt #¥CE. (MRIBPRYF o IRBIYr ChAYRGN Y credden) 1} 18 addBBreadi on
roll ers 6,belsecothe tdeiwporthteonl? ol MICR 7.3 nisldlac semseapofdnt readingl er s

16, magnetic ink character infermation printed with magnetic ink on
the check S. The MICR 13 reads the check S when it is pressed to
the surface of the MICR 13 by a pressure lever 30 disposed’
opposite the MICR 13 with the middle (now shewn) transportation
path M therebetween.

A displacement sensor Ffor detecting the thickness of the
check S by sensing the displacement of this presgsure lever 30
could be provided, if needed, for detecting when multiple checks

. 8§ are fed together. More specifically, if a displacement sensor
is provided, displacement of the pressure lever 30 is detected,
‘and if the displacement of pressure lever 30 is greater than or
equal to a specified amount, it can be used to determined that
two or more checks $ are being conveyed together.

(Transporting a check) '

Reading data from & check S and printing a check S using
this data in reading apparatus 1 are described hereinafter.

First, the check S iz generally inserted to the paper supply
part 3 with the front facing the inside guide 2b so that the
endorsement can be printed by the print head 14. The check § is
then carried from the paper supply part 3 to first transportation

to a
s S



and discharge rollers 8 and all of the rollers can be rotated 21 June 2005
simul taneously. Alternatively, the rollers could, of course, be driven

i ndependent|y. When the BOF detector 9 detects a check S in this

enbodi ment, an interl ock engages to preg nt the second transportation
mechani smthat transports cards C from %erati ng. Inserting the checks S
one by one is described next. when a check S is pushed further into the
first transportation path P1, the |eading edge of the check S reaches

first trangppohtBliim theodicestion @F taieoti ASin ts'ﬁ,nsrsqr @abl Redip| g ch’i:l%
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wal | of thgu# d 490t SihigaRly d8 2g,VGR the Iy gf tor%e check S
transporte th first transportatron roIIers rea 5’p of

form det T POYFatin® BafhePlsupply to the first image scannl ng sensor
11, second i nageseningi ke sehecks 18, azed ikseR-dB &hépﬁfednedomat aeagef rom

th t PR3 LAL
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consunpt i . smﬂale;hmﬁms ¢ant Hehve r shepdiired trankpoftaision negEleansj ng
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agai hst the i mage
by pressurtdmydideeanslya Mbemtatvrﬂiyhertght rollexee comllelckos veaches bde

area of tme-iuaﬂen.naagsaﬂdenufnsmﬁ a&n@rhcrﬁfdbtec%i-hs URBREcHY 65 el TegTDer

IIaandI res the c e filrst 1 nmage
scanni ng sensor %ﬁﬁggiﬂdr&é are t &35 Fgaaﬁ?%n tﬁﬁeﬁeﬂbq'e ‘9
t r anspor t AFPBFPHERT I oRnyechand s Ghetc‘émmcr&nl gaxde diSrom ppesstrmg-rrenber
lia. The checkxxﬁemihbeﬂheadsﬂecﬂﬁ S0 cnlee besnd did NRGRrISIANHEL: . INSP'a 12

di sposed QRaifies | 'ni§ #%h%ﬂ' 'ﬂﬁ;@ 3ad ggrégagsanspor&hgigg e;'(::aKthSII ront is

captured Scannl e secon
lead ng edge of the check S reaches first transportation

rollers 6. Of the first transportation rollers 6, pressure roller
6b is urged by spring force toward the drive roller 6a, and the
check § is grakbed smoothly by the drive roller 6a and pressure
roller 6b. The check 8 is then conveyed by rotation of first
transportation rollers 6 inside the first transportation path P1
along the wall of the U-shaped cutside guide 2a.

When the leading edge of the check § transported by the
first transportation rollers 6 reaches the TOF (top of form)
detector 10, the power supply to the first image scanning sensor
11, second image scanning sensor 12, and MICR 13 disposed
downstream ZIrom there is turned on. A data reading apparatus .1
a.cccrding to this embodiment of the invention supplies power only

. when needed, .mcludmg to dr:we the rollers, and is constructed
to prevent unnecessary power consumption.

The check § is then transported to the first image scanning
sensor 11 disposed on the outside guide 2a side, and a first
image of the back of check S is captured with the check S pressed




scanni ng sensor 12 is the sane as scanning with the first inmge1 JepeP005
sensor 11. Information preprinted in magnetic ink on the check Sis then
read fromthe check S by the M CR 13 di sposed on the inside guide 2b side.
The MCR 13 normal ly reads magnetic ink_ text printed along the bottom of
the check 3, and is therefore dispose 3onIy at the bottomof the mddle
transportation path M The front and back images of the check S captured by
the first and second i nmage scanning sensors 11, 12 can be sent to a host
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reaches t hbosiecupplert prespurd atémisey oL L&r and. 15werCheeksSré SmﬂfuB@EeCilb
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U-shaped pthereffire bemtadi onllg théoppds paebitre pembeedlns, t he check passes

t t t h t 1 ,
Bf the gﬂseopp% ?hgﬁgregprﬂsn el arbieh ol ot SUBlla e WRRRRIRLY |,
it will %}ﬁ?\ﬂ 3’3 diRRYS é’dhfq A2EidR PRidti s(’ﬁ’@fcﬁéékaB isaggt 8hped

and the pr‘?hﬂ ehegk 18 ifronbvde tqamumeﬂ.l Scahnadngobyi Ml 2RdcohheiRlgd 24
Wil e the sashaliflg Sendsr het WeeRnkbhgapel Ak Qe%%h@mh_ eheC hg Qef.tﬁa?é here

is an ope t his ting position 18 and tthere is no obstruct
bet ween trryé:g%ﬁﬂr’ﬁ .. Zgand check S. A nechanismfor retracting and
protecting t heTpfermationd praprinted sianmbyngbid tidn siemhaothpcknssi ngs coul d
al so be preehdeead Ao thieckbsiele By L MIER PYaidR=Rh Bh Qﬁédzk}%sllidét I's

SLZEP?TSS&P“ A0 iR i °%¥%Lb8§ BeReihy Gieods , gweBPtES i PPdssur o
roller 8b5"r eed saéSHGey'é’G |1PP*EW defecthonchechr Sow and is therefore
disposed only at the bottom of the middle transportation path M.
The front and back images of the check $ captured by the
first and second image scanning sensors 11, 12 can be sent to a
host computer, or processed by a processor in the data reading
apparatus 1. The captured images could alsc be presented on a
display for visual inspection of the check S. This display can be
provided separately or as part of the data reading apparatus 1
- jtself. . ce :

The leading edge of the check S then reaches the second
transportation rollers 7. The check S is grabbed between drive
roller 7a and pressure roller 7b, and is conveyed to the ex:z.t 4
side by rotation of drive roller 7a.

The check S enters the straight transportation path on the
discharge side after passing the U-shaped part. The back of the
check S is then printed as the check passes a position opposite
the print head 14. The print head 14 is stationary, and the check
S is therefore printed as it moves passed the print head 14. It

- Will be obvioug that a configuration in which the check S is
stopped and the print head 14 is moved to print is alsc possible,



B outside of first transportation path Pl by rotation of the 1 el 0Os
8a. This conpletes this check S processing sequence. A check S is thus
transported along a U-shaped transportation path, nmakes a 180 degree
U-turn, and is discharged fromthe sane side as the insertion side. The
operator can therefore easily insert2éa check S while remaining seated, and

then easily renmpve the check S after a speC|f|c process has been run in
the first t= 4ation qf a

card C along the second transportatlon path P2 '| S-dESCI‘I bedln detai|l next
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SEng8k o
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transpor t ithgnt hastly de@owpetbetchdak & tiftereh csparisipo Yrorens  Ras Cissgh C
transport @uhOfn &He first transportation path P1.

' {Card transportatien) )

Transportation of & card C along the second transpertation
path P2 is described in detail next with reference to Fig. 6.

When a card C is inserted from the direction of arrow C to
the BOC detector 25 toward card insertion opening 20, the BOC
detector 25 detects the leading edge of the card €, starts
rotation of the pressure rollers 16 and reversing transportation

- roller 22, and turns the first and second image scanning sensors
11, 12 on. That is, as with the first transportation path Pi1,
power to the second transportation path P2 turne on only when
needed, and is thus designed to prevent unnecessary power
consumption. When the card C is detected by the BOC detector 25,
an interlock engages so that the first transportation mechanism
for transporting checks S does not operate.

_ When & caxd C is inserted to the second transportation path
P2 by manual or mechanical means, the leading edge of the card C
-reaches the pressure rollers 16 as shown in Fig. & (a). More
specifically, the card C is grabbed betwesen upper pressure roller
1§a and drive roller 17 as a result of being inserted at height




the card C length have been not, the transportation position of21 {2005
can be controlled by detecting the nunmber of steps of the stepping notor
driving the upper pressure roller 16a and drive roller 17 because the

| ocation of the DOC detector 25, gpd the distance to the upper pressure
roller 16a, first and second inage scanning sensors 11, 12,, and reversing
transportation roller 22 are already known. when the card Cis transported
by the upper pressure-roller 16a and drive roller 17, the |eading edge of
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agg é by reversing transportation roller 22. By detecting the

number of steps advanced by the stepping motor, the card ¢ is

then stopped as shown in Fig. 6 (b) after the trailing edge of

the card C has been conveyed to a spe&ifia point separated from

the first image scanning sensoxr 1ll. Using this position as the

- reversal starting point, rotation of the reversing transportation

roller 22 is then reversed, and the card C is conveyed in the

reverse direction through the same second transportation path P2

that it just passed.

. 2an image of each side of the card C is then captured as the

- card C passes the first image scanning sensor 11 and second image

scanning sensor 12. The card € is pushed to the firet and second

) image scanning sensors 11, 12 by upper pressure members lla and

- 122 at the position shown in Fig. 6 (c). When the first and

+ second image scanning sensors 11, 12 finish scanning, the card C

is discharged in the direction of arrow D from the card insertion
opening 20. This completes this card ¢ proceseing sequence.

Carde C are ineserted to the secend transportation path P2 in

the oppesite direction from the check § transportation direction




detector 25 located at the entrance where the | eading edge of th¢ Jurss @005
I s detected and power to - the drive notor, for exanple, turns on, the
card C could be transported in one direction and the scanni ng operation
conpl eted wi thout reversing the card gby detecting the | eadi ng edge of
the card C and setting a reference p 8ition for card transportation.
(Droppi ng prevention mechanism Cards C travel the top side of the second
transportation path P2 with the -height at which the card Cis transported
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| ower pres Lsgetr.ol I,F}rh 6h. Furt%er m)ée, | ag elastic terial ‘suc
rubber is UEEF-1BE TR Hgcodge LSRR £ard| FefRd | gektingh 2 rrétpnes
pressure PPsitden2B9s cazd Lodnsport@&innk| deform according to, the

t hi ckness of tlpgrq;ﬁg%e rebéhtidn medhahfsy] over pressure roller 16b

t her ebel ow doeg_not or Therefore, .1t the transportation height of the
card c drops,é?lr:fg'5 cGr gr?%%ntg% g%p&?‘i’%d"f"r Seodssendy ResPeptaFiqthe

support nieabBr Plscwidppbhei hgivhe kadwewhintesthe ecand| ¢ iIHbtrabsported
speci fi calayntéaited GWETtHR BoSHOR GRLAET 24 Gdh Gk RGMSEAs@3tPon opening
20 side and by the bottom of transportation part (end) 2ic in the
card reversing path 21. The height is basically maintained by
gripping with the upper pressure roller 16a in the upper middle
transportation path so that the card does not drop while being
-transported, but the dropping prevention mechanism described

below is also provided.
Fig. 7 1is a schematic section diagram showing the

relationship between upper pressure roller 1l6a, lower pressure
roller 16b, and the drive roller 17.
As shown in Fig. 7, of ‘the ‘upper pressure roller 16a and
' lower pressure rvoller 16b, only upper pressure roller 16a
engages card C. Generally speaking, if a single solid roller is
used and a card C of a certain thicknessz ies grabbed only by the
top end of the roller, the resulting single-sided contact skews
the xoller such that the card may not be transported normally.
The roller is therefore divided top and bottem into an upper
pressure roller 16a and lower pressure roller 16b.
Furthermere, if an elastic material such as rubber is used
on the surface of pressure rollers 16a, 16b, the upper pressure




droppi ng prevention nenber supporting the card C. . A dropping 21 egid PO05
menber is also associated wth the first and second i nage scanning sensors
11, 12 in this enbodinment. As shown in Fig. 8, an upper pressure nenber
ila and a | ower pressure nenber ilb extend fromthe first inmge scanning
sensor 11 for pressing a check S fromthe back thereof against the first

| mge scanni ng sensor 11. When transporting a card C, the upper pressure
menber Ila will press the card C against the first image scanning sensor

11 but the doyuelr RE£SPINIE dEFBbﬁfaéédthﬁbec. the eelilgkreant o€t shé herdblied
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The card C can therefore be supported from the bottem by the top
surface lic of the lower pressure member 1llb in the event the
transportation height of the card C drops while the card is being
transported. In other words, the lower presaure member 11b will}
function as a dropping prevention member for cards C.

The second image scanning sensor 12 can also function as a
dropping prevention member for second scanned media in the same
way as first image scanning sensor 11. It will thus be apparent
that card C dropping prevention members ln this embodiment of the

- .invention maintain the heightwise position of the card C so that

" it does not drop further to a level below height L2 where it can
_interfere with transportation of a check S.

(Pressure on checks and cards) ' ,

, Checks § and cards C are -generally made of different
materials and thickness, and the pressure needed to scan checks S
and cards C using first image scanning sensor 11 and second image

. scanning sensor 12 is therefore generally different. A pressure

. member capable of varying the pressure applied to checks § and

cards C is therefore deseribed below using by way of example an




The upper pressure nenber 130 is disposed at a second referenc] Qeigh2005
(height L2), that is, at a reference height L2 wth respect to the second
transportation path on which cards C are conveyed. As shown in Fig. 9,
this upper pressure nenber 130 has a first novable guide 131, first rotary
shaft 132, first rollers 133a and 1§§b first conpression spring 134, and
spring 136. The first novabl e guide 131 has an upper shaft support part
131b and a | ower shaft nmounting part 131c fornmed integrally at the ends of
a gui de basppéslpresgurch mesbar| 53¢ amdibbowved gpeEssdrepmembdr| 140 wHexrdbyt ght

di rection, oeRenl Nind2cdzraRIT hr Hrdibead stk | BRcbABILALANNI NG

sensor 12 so that in sect n view fornms a | ow C-shaped ov

geometry(ség W@’ ei upper shaft support part 131b protrudes farther
t han the | ower Mafcbnabmﬁm paft Usdc uppear dpréssunengneskenni k3P susf ace
12a of thgeksmdagseapptNg sensor 12, and the distal end 1314 of the - upper

shaft support rt: 131b forms a stop, for nt ct| ng the, inage scanni ng
surface 12a of%ﬁ"r? PRERfe BESHHTTRY §%‘ng §8 oFfR F2F. %, F5RG%0l es
137, 138, freterencehhehght otipiahti 420 thethmesatu-bsx'afnreaiﬁw lpe-spbnm?.cul ar
to the carﬁls.ta redypieek! abi enedséaﬁid %an@b@rﬁé@i&@ £H0 6nthHiI&BeEa§E§f £

d h h
ol Ght wi selu <saveyREc a0 (Blowd"Bp eRYPLR o H ppér! pPledhlil e 80 1851 ¢, ¢
133a and 1¥8b ar éinptnmevable  giide elflo fheste rehwrhosbatt 1332, 1Z$rahd

instal | ed w2 lleat 188 &hdS133W! firsthabinpiedsicn #afiald Qlsey &hdt kpringge
scanni ng 3}?'61‘ ace (12a side) of the image scanning sensor 12. The first
rollers 133a and 133b are npunted _coaxially to the first rotary shaft 132

with a specifi @bRi et aovhdpegeidods 1 g anspsres FpithsuppREt: BBt and
bottons aridipaning @f lokwerssHast aneumtiont agdnwlﬂmccmmd iyteheally sit
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long 21 June pe
i mage scamiFrgiel fq Fhe bedahtidFpchionn Py 1§&aﬁ alE ghis

shown i n Rngledtowsmmbiheeinags as'qamhmggl&hsqr dizsposthat bbt weekitheviewi de
surface 133h QrmdUiale&MRAIGw] 3L3naPes "boet£11 geometry(see Fig. 9). The .
upper shaft support part 131b protrudes farther than the lower
- shaft mounting part 131c toward the image scanning surface 12a of
the image scanning sensor 12, and the distal end 131d of the
upper shaft support part: 131b forms a stop for contacting the
image scanning surface 12a of the image scanning sensor 12.
' As shown in Fig. 9, long holes 137, 138, li.e. with the long
axis of the holes substantlally perpendicular teo the carxd
" transportation direction, are disposed toc the upper shaft support
part 131b and lower shaft support part 13lc at a position. in the
heightwise direction. A first rotary shaft 132 on which the first
rollers 1332 and 133k are mounted is inserted teo these long holes
137, 138 and installed so that the first rotary shaft 132 is
“parallel with the image scanning surface (12a side) of the image
~ scanning sensor 12. The first rollers 133a and 133b are mounted
coaxially to the first rotary shaft 132 with a specifie distance
‘therebetween, and disposed so that the tops and bottoms and part
‘of the sides are substantlally covered by the first movable guide
131. The first rotary shaft 132 is zlidsble lengthwisze to long




[ part 132a, which is between the, first rollers 133a and 133b‘@1‘ﬁ“ﬁ§20
rotary shaft 132. This conpression spring 134 urges first rotary shaft 2
to the i nmage scanni ng sensor 12 from gui de base 131la, and the first
rollers 133a and 133b are therefore pressed against the inage scanning
surface 12a of the imge scanning sé&fsor 12. The first novable guide 131
I's urged by spring 136 toward second inage scanning sensor 12, and is
positioned with the distal end 131d of the upper shaft support part 131b

consor 12 WBers | har e 46 FENS SR ERGIdTy 18 ViRl Hogs AR iR

sensor

sur f ace 125“5?‘??7‘&@@%5&%?@%6\“!2 aaping aﬁsﬂw Jénd 131d of upper
sha]ft supgort phe t siBdrb i pigi t9pnadconipeesd il pdihg tiva |i@9§iﬁ9ﬁuﬁ ng
surface 1 ARG Qr t nce gfween firsf rotary
shaft 132 gﬁg&eiQ I engt wé;gsit?&% f&ih %eﬁgfitseh ase titllife and, ch@r]tenest
from i mageP8t 8n ﬁ’g s“gﬁ Petypen ohhe hsiest 1%?11%8 133asgodi 1338 of
di stance Hfif$te wgiexyy shafst aaz ofhipreonpredsibs Spf{.]ﬁﬁ fe:ai@ru;t f.tj.li%
spring con e r
spring 136%@@%1%?“%% tlign@ée&?é q%a %I %gg%%%%a %5& ff 9?"?%9%’ scar‘?ﬁisﬁg

> B8t e diveR oL iRtR di3Bnands 1437 arapbberefeme prespent

sensor
part 131b #%ﬂ@@tt drheat tnaqmamam.nfgormmh l2dhi et the dmupeesTa0RiHig’ | NY

134 pushesg@iisoiyhezl NMage scanni ng surface 12a of image scanni ng sensor 12
ft 132 and first rollers 133a and

by way of |nte§ |§?sf|rs otar
133b. When t he arstar®&neY 1sH&f vxggfp &7t 2painu133p tewardcts
i mage scarffioRgds diRgse acEnNinge sremsee of2 ,spandg is36posit fonkednaeithnvi thet he
and The. Ueepsebor tonth oot eporEee) sﬁff%“&’ ﬁﬁi?ﬁ%@%’ﬁ“ﬁfﬁf Beteor
? he comrg%lg?gﬁﬁgpﬁar% f?%mafsﬁ *?&aﬁﬁp tlﬁggP BE S RE2BDLRg cEenser
t hr ough fil®st rollers 21 June 2005 30 133a and 133b.is unaffected by the
force of sprimmhéBbihangd is ndledioR EbONEYrdYCt B8 SRE BRaGONSLAM 1 APd
conpressi gurpled Nha GHMLRE Q0agPidd gse]h?’s%r 12 and the distal end 131d
of upper shaft support part 131b is positioned in eontact with
the image scanning surface 12a of image scanning sensor 12, the
distance between first rotary shaft 132 and the lengthwise ends
137a, 138a {that is, the side farthest from image scanning sensor
12) of long holes 137, 138 is specified distance H.

The spring constant of spring 136 is set greater than the
spring constant of the compression spring 134, and the force with
which spring 136 pushes -on- thé image scanning surface 12a of
image scanning sensor 12 by way of intervening distal end 131d of
upper shaft support part 131b is set greater than the force with
‘which the compression spring 134 pushes on the image scanning
surface 12a of image scanning sensor [2 by way of intervening
first rotary shaft 132 and first rollers 133a and 133b.

When the distal end 131d of upper shaft support part 131b

- contactz image scanning surface 12a, the force of spring 136 is
 balanced with the sum of the resistive force (reaction-) of the
image scanning surface l2a and the urging force of compression
spring 134. Furthermore, the force of the compression spring 134

- pushing on the image scananing sur.t_:ace-' 12a through first rollers



The construction of the upper pressure nmenber 130 is as descri®pdumP?O05
The construction of the |ower pressure nenber 140 is described next with
reference to rig. 10. rig.. 10 is a schematic section diagram of the | ower
pressure nmenber 140. The Iovver pressure nenber 140 is disposed at a first
reference height (height L1), that i3, displaced a distance or height from
the first transportation path through which checks S are transported. As
shown in Fig. 10, this | ower pressure nenber 140 has a second novabl e

gui de 1411}16 1seaoaﬂdr 053k yishadd fekéRed Bsecezad Eabbﬁf&' ds%Btaniiam%
spring ﬁ 56 S L r

formed int egra %é) %ﬁgp ‘g‘g &fgdégﬁf“l d%?%ag]ft aa"&‘fu%ﬁ‘%%%s%i?ﬁl lgﬁn ch
is a longi FBBPﬁ%FF“rﬁShEEF sﬁiﬂsed parallel to’'the heightw se di rection.
The center conrriod | egnPardetiénaoff dHwe uppRonprésivzey mdwber 1Y) t dsWasch

t he second and 143b are disposed is freely rotatably nounted
in the shafitégé%ﬂbe(?r'g‘ﬁgee t 141b. The second rollers 143a and 143b are

mount ed coaxi al¥Re FSnFFIE“"s@&Fnd"Fot% JIR¥ET 1pYessiERe BAWRMR| MG hde
center. codesatibed pext diids refetdmcsamomigrolary shaft 142 with a

specific 02p  haebebegny oTignseroMhabhChiaddnf o ind S Srdlhssl o

menbers for es ng a check car to | mage scanni n ace 12a
of i mge s® Qensor 12, and are dlsposed to rotate with. the second

rotary shaft 1421& Ubdurdae ph'essuférmamberarurshdkt didposelli sasecndiretary
:Bgf; glg f&dﬂgcgd%\%aﬁ:y Hélﬂéi{ék 111311 aa,stuc ! glaﬁéalca is8ahlOPEES Ssi on
secohd i ngb%g‘f‘% rﬁlﬁ?ﬁgtg%n‘g‘bﬁ%%lgr ﬁmwtd(? Pﬁgﬁ qq%é” g?b Wﬁﬁ“’f‘%l Pers
143a and R&&H trensperted, mwageomamm!gg-sdrﬂf;a@bislzaweﬁ presgurec nembay

sensor 12. 14‘6hq1assora Ngecohs$t Abtale S?.ii&é) 146, '§e@&k&ﬂ| rd@adyCs Rt NP4,
const ant %I on res |4gg 5#5 er JpEessure menber 21 Juhe
2005 31 £36. rce H’ i ch "gjﬁ} 6146 pushes agai nst the
i mge scanni ngTbﬁrﬁﬁ%@qu@blﬁnﬁW%c%lw SerBmit] pupporbapart 141b

formed integrally to the longitudinal middle of a guide base l41la,
which is a longitudinal member disposed parallel to the
heightwise direction. The center connecting part 142a of the
second rotary shaft 142 to which the second rollers 143a and 143b
are disposed is freely rotatably mounted in the shaft support
part 141b. The second rollers 143a and 143b are mounted coaxially
to the second rotary shaft 142 above and below the center
connecting part 142a of the second ~rotary shaft 142 with a
gpecific gap therebetwesn. The second rollers 143a and 143b are
pressure members for pressing a check S or card € to the image
. scanning surface 12a of image scanning sensor 12, and are
o disposed to rotate with the second rotary shaft 142. Unlike the
first rotary shaft 132, this second rotary shaft 142 is not
directly urged by an elastic member guch as a compression spring.
The second movable guide 141 is urged by spring 146 toward
the second image scanning sensor 12, and is positioned by the
second rollers 143a and 143b contacting image scanning surface
12a of image scanning sensor 12.
The #pring constant of spring 146 is egual to the spring
~ constant . of the compression spring 134 of upper pressure member



of second rollers 143a and 143b is set substantially equal to tIJur 2005
with which conpression spring 134 pushes on the imge scanning surface 12a
of image scanning sensor 12 by way of first rollers 133a and 133b. In this
enbodi ment of the invention the conpression spring 134 of upper pressure
menber 130 and the spring 146 of |owe¥t pressure nmenber 140 are weak
springs for pressing 'checks S and thin cards C, and the spring 136 of
upper pressure nmenber 130 is the strong spring for pressing thick cards C.
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ranspor t arpaE }H %%fgb% 7258 398 USHng ﬁé?‘atﬁ%a?ie%tﬁ?mﬂf hown
in Fig 11 ?]abe B & 3naR%- @Rbcarrl ed to the second i mage scanning sensor
12 is conveyed Imethbden embhéisaoonsE rild clnveht¢dan &RE éd%&:&fslbﬂ WefpriingSsur €

menber 140 h face f sec cann
sensor 12. I%go%hggegps%ﬁfgg@eg%e ly %ﬁg gh ﬁ%g@r?g °Y|2§ by

the urgi nPHeSEREeoMemEEY | 140 1ﬂ’6°t‘l’%ﬂ?§ rﬁﬁli-‘éwst ugt:egeémdchwkms an8a and
143b of |'Wuier cprdesCr eambriiher spényhiie mﬂmeogﬂem|®wﬁkd23é4isi S

Spring 140 Creroke puiny €0 '%‘ﬁﬁ? ;59-‘%% 2 Ssses the chock S
traveling in tﬁg Bﬂfﬁ'é‘ﬁ %ﬁe PVEE Pé'ﬁ“?’ér%aﬁﬁ’ﬂlf’%f ah¢Pnege a¢ the
check SA. dSEQHi#?@ abopiede ("th| cker") check SB is described next. It is
assuned heret Opéradtiont hbgkr\gfés E,EL_. i gﬁgi. Ssméﬁb egqtyqr ﬁ{‘? &Qnd

I’St

h ht L2 t th
t(ra:agsportgfl on (;1?%&19: l?dgt & EF?%’E 3 ra% hFQE?Lﬁ’e‘ir‘q(’)#t‘FFé %%Sre Way as

a 1g. 12. The work.of each spring is alsc degscribed below
while describing the operation of the upper pressure member 130
and lower pressure member 140.

Scanning a narrow check 8A is deseribed first.

& narrow check SA is transported <through first
transportation path Pl at the first reference height (height Li).
As shown in Fig. 11 (a), the check -SA carried to the second image
scanning sensor 12 is conveyed between the second rollers 143a
and 143b of lower pressure member 140 and the image scanning
surface 12a of second image scanning sensor 12. The check SA is
pressed to the image scanning surface 12a by the urging force of

- spring 146 transmitted through -second rollers 143a and 143b of
lower pressure member 140 while the second movable gquide 141 is
turned. In other words, the check SA is pressed by the weak

. pressure from spring 146. The .image scanning sensor 12 then
exposes the check S traveling in the form tramsportation

- direction to capture an image of the check SA.

' Scanning a wide (“thicker”) check SE is described next. It
ie assumed here that_the. thickness of this check 88 is greater
than second height L2. ‘




narrow check SA. Wien a check SB is carried to the second i mage2{ ka5
sensor 12, the bottompart it fed between the second rollers 143a and 143b
of lower pressure nenber 140 and the inmage scanning surface 12a of second
i mge scanni ng sensor 12, and the topjart is fed between. first rollers
i1ls and 133b of upper pressure nenber 130 and i nage scanni ng surface 12a
of second inmage scanning sensor 12, as shown in Fig. 11 (b). The top part
of the check SB pushes against the first novable gui de 131, vertically
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conveyed i the formtransporta Fon

the check &¥® PR2BPLRY SM3EAE 19haie tahownniehitss 13 (bhe check SBis of a
hei ght L2 or gftbet etop t part ower yhecsebéck MEBDGsushée ni % téife BOLEEM

t of the Kk d | 1 h
bressure gvﬁmggt;iﬁﬁeéif P intieally & ?P%%g’ﬁzgﬂr%? ? haohREX o BRaLh:
this conpﬁ? si B3 FC Bﬁngﬁ‘é F%fiﬁﬁt ¥ whide oHawltgpepwsly the
subst ant i d:lortyomqaartt@f tthe pheskuse phishpsi agd 1AGmsOtheh @ eBBhE OfbPRb1e O
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bei ng appﬁ%‘%ae. %cﬁﬁgngt ﬁ]“f%fé% su& chﬂ‘%rf’rﬁﬂ‘?[ ferepak the gorpression

Scanni ng &Pring ééﬂdblwwﬁrhoﬁkﬁessthayllerakﬁﬁaatxﬁﬂrﬁadb oF tthe efgpance to
Fig. 12. Piedsunrte 20ber3339) s ttl'fﬂ BotRbH Eé:ﬁ Sid mrstsgg £8nd h:ma?ar d
'nsertlonscannlng surface 12a by the urging force of spring 146 by way of
the second rollers 143a and. -143b:of lower pressure member 140,
That is, the check SB is pressed by the weak force of compression
spring 134 and spring 146. The image scanning surface 12a then
illuminates the check SB as it is thue held and conveyed in the
form transportation direction, and captures an image of the check
SB.
In other words, when the thickness of the check SB is of a
- height L2 or greater, the lower pressure member 140 presses the
bottom part of the check S and the first rollers 133a and 133b of
the upper pressure member 130 press the top part of the check S.
The pressure of this compression spring 134 on the top part of
the check SB is substantlally equal to the pressure of spring 146
on the bottom part of the check-SE. Therefore, the c¢heck SB is
pressed with uniform force in the bottenm part and top part, and
A feed problems arising from uneven force being applied in the
- thickness direction of the check do not occur.
Scanning a thin card CA (thickness ha) iz described next

with reference to Flg. 12.




opening 20 it is '"transported at the second reference height (P¢ijuite POD5
al ong the second transportation path P2, until it passes the second inage
scanni ng sensor 12 once, whereupon it is then conveyed to the card
revering path 21. it is then reversed at the card reversing path 21 and
transported again- to the second imagegsscanning sensor 12.. The card CA
reachi ng the second i nage scanning sensor 12 is fed between the first
rollers 133a and 133b and i mage scanni ng surface 12a of i mage scanning

sensor 12 as shown in The, car tine pushes t

first rollers ¥3%% Bna’ifgSﬁaﬁﬁd@& sjpﬁaﬂr'é%‘"fd‘rfg H@t % é??eﬁ%‘g" avay
fromthe | mpgeisga?di nik séasdwrangpetbed) hdndgheol secorgy, rawennﬁe héndglkthess
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contact wi tthent fenvepese toc fhei W%M@imqwaﬂme?ﬁ-l A%t isothensrewaeedd
133b are taaefsé %&@%&b@?@ﬂi& aky b beamrmraaagbeﬂe& mgdﬂ $d4thénseatiry  not

affected b orcef m_s r|n re t, r ressedto
the i mage #Ri 75 gn.EL g@ n@i‘ﬁ Qﬁdstq? re&F g’&?c ‘P Pt EsSsi on
spring 134399% @renpp:slz rig| [fedsbeteern Ahe :wbtcno 6r 153%5%‘1# d3dnber
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I nsertion ope@ [ad &Qﬁhe&@ebﬁe%‘ir‘@ﬂi@f (%acecppeighguéﬁne HQ{: ll:ﬁé #he
same way as a i rt second

. s tran
transpor t aFPGHYp #DRLE2139) ARsss nPﬁePPF‘Bn?“o‘FheséI&S‘H&i{‘)’gﬁ ‘%% Natf ?@@ﬁsor
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are therefore pushed only by the compression spring 134, and are
not affected by force from spring 136. As a result, the card CA
is pressed to the ‘image scanning surface 12a by means of the
urging force of compression épring 134 by way of first rollers
133a and 133b of upper pressure member 130. That is, the card CA
j& pressed by the weak forcé of ‘thé compression spring 134. The
image scanning sensor 12 then illuminates the card CA as it is
thus held and conveyed in the paper transportation direction, and
captures an image of the card Ca.

‘Scanning a thick card CB (thickness kb > H) is described
.next. '

When a thick card CB is inserted from the card insertion
'opening 20 at the second reference height (height L2) in the same
way as a thin card CA, the. card CB iz transported along the
second transportation path P2, passes the front of second image
scanning sensor 12 once, and is then conveyed to the card
reversing path 21. The card CB is then reversed in the card
reversing path 21 and transported back to the second image
Becanning sensor 12. A card ¢B thus conveyed to the second image




scanning sensor 12 is fed between first rollers 133a and 133b &l Jurfgm@6€05
scanni ng surface 12a of inmage scanning sensor 12 as shown in Fig. 12 (b).
The card CB in this case pushes the first rollers 133a and 133b and

di splaces ' the first rotary shaft 132 away fromthe i mage scanning sensor
12 along 1 ong hol es 137, 138. Because&4the, thickness bb of this card CSis
greater than the specified distance B, the first: rotary <shaft 132 pushes
agai nst the Ilengthwi se ends 137a, 138a (on the side away fromthe image

scanni ng saranhidg)saisdiNezl PO hetwesr . £ibak r%@ ei'ﬁ‘elﬁashﬁh 1856 434d of
(e 00 SaLL SRRl Wl e 006 hige A, bt 8 L

surface 12a 0 ma
pressed t o gL 'Hmsﬂ%e (®danni ng surface 12a by the urging force of spri ng
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thus hel d®5AEPMshy &FBECT n &%eab%%r longnshotemt iL8i . di ¥asot i Baq:am the
captures abhickmssofhly hefcatiisCBdard 0CBUNRS yE8atdiCthin StheOl ddcsi %?a and
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bet t th

P becure pen1933Ube BEO bR YRt ﬁ“5€%§§%ﬁ?§%$ sopich, Fn Bhe' ¢
descti bed é'ba&? "ﬁ’ﬂ"& ’é‘ﬁgg‘éﬁ L1295 OT; [ MATSoRBIAYp BERSPT 3d Asst pai ght
second t reasddr t Bhée oPrrd &Bh IB2pskasedicpattie dinagbeséammingosigttnea Paah,
and by Chélﬂglm Wiy 3RG Gakod! othisgh(Lhe 19B0IMs eAN3RALLERsAhe s SaNNer

an i bot h Checks such

can read, ai%3

scanned me&l 1y dangqggﬁd of RPN BRSFSUTe member 130, That| igentke and
cards usi rﬂjl'é §Fn§FePE%EHQﬁe hyottheavkngna fepweiaf spuinghifg. dekecimagecause
mul tipl e seanning sendses1d yﬂhé‘zﬂl 1M ranaeks Dene! Rakal bBd akN shesd | ghid

space ava'hefal %nﬁt &n‘%%%dt leJc’h\M ”98& %}:a%gggrtation direction, and
captures an image of the caxrd £B.. ...
To summarize, the first rollers 133a and 133k are configured
so that the applied pressure changes suddenly and ncnlinearly at
& specified length according to the thickness of the card C. More
. specifically, an upper pressure member 130 according to this
embodiment of the invention can switch according to an inserted
thickness between the pressure produced only by the compression
spring 134 and the pressure produced by a spring 136.
The embodiment of the invention described above has a U-
shaped first transportation path Pl and a straight second
. transportation path P2 sharing part of the transportation path,
-and by changing the height at which the medium is transported the
scanner can read, i.e. take an image of both checks and other
such bendable scanned media and hard-to-bend scanned media such
as drivers licenses and cards using a single device not having a
-special switching device.
Because multiple scanning devices typically cannot be
- .installed in the limited space available at a bank teller window,




35 for exanple., it has been necessary to go to a scanner | ocat2tl June 2005
separate place to acquire data froma drivers |icense, for exanple, thus
reduci ng job productivity. The data reading apparatus 1 according. to
this;, enbodiment of the invention, ~hoyever, can solve this problem
(Second enbodi nent) A Second enbodi ment of a data readi ng apparat us
according to the present invention is described next wwth reference to the
acconpanying figures. Fig. 13 is an oblique view showing a data reading .
appar atus fuaviesgmple) Uit Hdsy baknt AEHEdNy 'bog he Sibied hj
second enboﬂimtr%t trigc%r sent irl}/_,entc{air’\’?tt i op%l ?gYa egnEQS%g%&s%%w ng
t he arrangenent of Varous dovi ERiFs; 1% 3 gn ?ﬁpabﬁ‘hﬁ%s.f% in
the first &38BIfentthus daeduréndi nipkappocdnatitdy. adher ddagat oxédding
embodi ment -appatétus nuenkeOsediafy atd 3R dembod Slerdt’ 288 PQHA %ﬂ@e&@ié}, Pl
for conveyihggegeé,i r&ltgz%itgge&{geg,irﬁ engheCk s), and a straight second
transportation E’%eth or __ CONveéy % *second. scanned nedium (card C).
The first scannEtPcaRddpmhedinantlas a check, is conposed of a fol dabl e,

bendabl e mat erA dlecohlli ambsdiptintesr &fadhe ﬂe@u@ﬂéi%ﬂait%saéé‘of@%gﬁs o a
print headyg@ \ SEnebainad | U ddition to capturin

t her ef r om tgndbtpﬁ%%érgs'? s’ca%%e' rr?cﬁga&'{ige?hg\’&o é}cgorﬁ?%%'ﬁm f g the
print abl e ABTEHRYIRFLELRRSES1d scanned mediumis conposed of a materi al
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chec i's r e . SCAD um and,.a caj E1S e
second sca%ﬁilgfgene%i glﬁi?%gi%sg%gbﬁ%aégﬁggﬂ}%%nﬁiﬁ%at 78 D%‘Ht"i% i#uot %5‘ I st
t ranspor t at ToRp & ?MF%- 9t ShpaPERECRY, invetdoned Rig-bddovimisa phen
m ddl e tr avisporahemilog (thieh dviradgenent gbf capiess edevidaSaey t8hioHNagesh 121
I s connect@ddyfgt Hepdtfldise transportation path Mso as to forma straight
line with the mddle .transportation path M This mddle transportation
path M and cog‘?ned‘fle(?htergﬂs% rteﬂ"f’ﬂﬁm%é&h 32 fatd Feading oAEPRYARMHOIRG i On
path P2. Rfsorfirg teardder textiodimpnt holl thed iecartdont s por tabhapedat h
P2 thus sifrett firdnsidorta@ién BAH 81 for conveying a first scanned medium
(check S), and a straight second transportation path P2 for
conveying a second. scanned medium (card C). The first scanned
medium, such as a check, is composed of a foldable, bendable
material. This embodiment of the invention prints by means of a
print head to the Zfirst scanned medium in addition to capturing
data therefrom, and the first scanned media is therefore éomposed
of a printable material. The second scanned medium is composed of
2 material that is.difficult to bend, such as a drivers licemse
or credit card. A check S ie therefore used as the first scanned
‘medium and & card C:as the second scanned medium.
Part of the ocurved t:anspprtatidn path in the first
transportation path Pl is' g strdight part referred to below as
'the middle transportafion path M. A straight connected
transportation path 121 is ¢onnected to the middle transportation.
.path M so0 as to form =& ptraight line with the middle
transportation path M. This middle transportation path M and
~ connected transportation path 121 form a second transportation
path P2. The first transportation path P»1 and second
transportation path P2 thus  share this -straight middle




21 June 2005 36 transportation path M various data readers fd1Cagie2006
data are disposed to this shared mddle transportation path M The first
transportation path Pl is described nore specifically below A first
scanned nediuminserted fromthe direction of arrow Ais conveyed to the
left as seen in Fig. 14, makes a 180-déBree U-turn through the curved
part, and is discharged to the right in the direction of B. This U shaped
first transportation path Pl is conposed of outside guide 102a, inside
gui de 102b, tm@pbioaeid e M PAFdribESC, i i hg..space bget ween both
gui des thr o&%{;d\wégg&é he %gd; u#. i s ra%aaﬁa\ya %ﬁ&%ﬁéd&*h?%ﬁ%ﬁ%o&?ﬁ?i on
path 102 is thuz gonposed -0f%i TFyqeed € poranspeskation matdnMa st rai ght
transportation PREh 8hrsthe transpemtetiome, patituryed Lsandeessddn matd
bendi ng sulzpieanfiedlly - POALARI £EFic@P NG Hel O ntyr - Si st ral ght
transport aty; P+ P Ny 3 i_%&a%g%% m_ddl| edt r-a_ﬁésl g??%?ﬁo%“%ﬁ?ﬁ"fﬂ %%W'en%ﬂ L11
connected t0 t_ﬁl s curvegTtr ansPorICRVeERdpEPnthe, Isfit @8 Seemnbdtie ildy pat h
bendi ng suB8k&ht i%l 1§Oodegras eBstemmnddretgho thehi sunveld!l alrt:ansgmd t ate on
path M andisclirguidghic t theSpOgatat i®NthBAldiyRBetde B¥i b, S cqpnacted to
this curvegih;@n%%gﬁggiﬁp%e{%h o Jmege 'scapn ngfsrgn;sc#‘gslcl}’g ang’e%lz,
and M CR 113# rreadi ng nagret ¢ rnk-%c BPER sObr eptsife gddes 10Raek S
are di spodBtttH THE & Wb (3ndh ranepprbatien hpattasitixta wieksder s i Bhet hi s
errt)(r)]d:vlrrentspaf? db?é\:eh_ Boths gﬂﬁ?ﬂﬁlﬁ\kﬁ%ﬁm&mhi&étﬂn%@iﬁm ?Ef&%ﬁﬁgﬁg on
pa S pes: ddabRid S e ransportation direction
of the chegk 'idsygggagf‘%d frégl.ggggr%é%&’f 6’%1 ?ﬁ% %ﬂ]&t"é‘ﬁcgoﬁ?ﬁfd 8%diPhEheheck
i s then traRfEPEEY AHIRetion, & FhraichnsfornapoUratiarh wrth hen ckhé
si de. The ¥¥@eRcesside, at curved idranspsesabion s BendOsy téu@%t&ﬁéiaiﬂﬁ
print heado de§pesetdnckeyod sl dheShikdd st L rfation path,,ahd is
t hen di sc%g&ged in ﬁhe. qjitrect' n_t%:‘ ggir:?%lévé% .i|heesf@?‘r§§$l?é(§:§ﬁﬁsﬁgﬁéﬂfﬁmﬂi s
transport g & Prste tra‘ﬂ%‘i%ﬁaYF?ﬂFHﬁF&?&HP%mR?Gde&leoﬂeﬂigﬂ:bt L1l
transport &PPBRCYed | ek  thés scuuved t r &papspdrtiations Olgaghs 107, Sisbreq
di schar ge tiahéSseatdn PaRUBRIIRE LY ¥4 4080 Pl ebal cOhneS09) N L12. 18
: . f's)
Comnec e iy SEnt Gl S oo p R plbaccti
path on the exit side connected to this curved transportation
path. Two image scanning sensors 111 and 112, and MICR 113 for
reading magnetic ink characters preprinted on a check S, are
disposed to the middle transportation path M as data readers in
this embodiment. aAs a check S-is conveyed through this middle
transportation path M, specific data is read from the check, the
transportation direction of the check is changed 180 degrees from
the entrance side, and the check is then transported into the
straight transportation path on the exit side. The check is
printed as it passes an opposing position near the print head
disposed to the exit-side straight transportation path, and is
- then discharged in the direction of arrow B.
The first scanned medium . is transported by a first
transportation mechanism composed of first transportation rollers
106, second transportation rollers 107, and discharge rollers 108.
A ocomnected transportation path 121 of length L12 is
connected to the inlet side of this middle transportation path.

- "'mhis connected transportation path 121 is composed of outside




, This connected transportation path 121 is conposed of outside 21 Junme200%
37 guide 121a, inside guide 121b, and transportation part 121c di sposed
bet ween both gui des corresponding to the connected mddle transportation
path M The connected transportation path 1is straight, and is connected in
line with the mddle transportation p#h. The second transportation path
P2 formed by this mddle transportation path and connected transportation
path is therefore a conpletely straight transportation path, and can
therefore t?"é—l%polrilahartnai@‘-ebegm@cdmﬁibscamﬁedtrmpamtibmopaptobiﬁe A -

card Cis idispebed Wedwebhe H?ﬁ‘hr a4 b Néoted
e i e IR A 0 i S

P2 and scann
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connect ed thewefiiel aidadBpdt N hi2dwiS-KeHHCsdEthd Oscirﬂﬁdsout ﬂhowever hge

m ddl e ”agftﬂﬁl ation path M The problem wth thi
t hat - when Sis transported and the check $ passes the mddle

c
transportation Apé‘[“ﬁ MC tifie ingpeted shom dthmrentinapceurted @igunects) of
Iol | owi ntg thee s@eouegtmspoutuesaai ;tahm oul, SE%@H%QSﬁ@@o@h tﬂ?x@ second

ranspor 0 [ e_cqnne
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transportatéq: path,121  stral g ]
path N. TH £8gd; ¢ c‘é%‘é%’fdt beﬁpseuweeal r 2AgRi A§ the| card of

sel ecti ng nelaghes atibporuaved ntpmidportanpbhCpatig &he EBCRABAS ah_aaﬁar?é@ati ng
extra costgromOnehee o4 an |t C d jel T h 121
o Mncg Qm t*ﬁﬂg ggl t':“ter ans p%%?ag%%é%gt hlp& % here

i s connec toth I nl et Slg
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devices. Tbgler 123.

Transporting and scanning a card C can be done iﬁ the same

way even if the connected transportation path 121 is connected to
the exit side of the middle transportation path M. The problen
with this layout, however, is that when a check § is transported
and the check § passes the middle tramsportation path M, the
check should normally curve 20 degrees following the 90 degree

. curve of the outside guide 102a of the transportation path, but

~ could be conveyed toward the coénnected transpdrtation' path 121
. straight in line with the middle transportation path M. This
makes it necessary to provide a4 new branching device for
selecting the transportation path, complicating the mechanism and
creating extra costs. On the other hand, if the connected
_transportation path 121 is comnected to the inlet side of the
middle transportation path M, there is no danger of the medium
being transported from the transportation direction to another

~ transportation path even without providing other devices. The
commected transportation. path-121:is therefore connected to the




connected transportation path 121 is therefore connected to t h&RIuhe2005
2005 38 inlet side of the mddle transportation path Min this enbodi nent
of the invention. The operation of the device in accordance with this
enbodi nent is further described in detail with reference to the
transporting of a check S along the fi rsfs transportation path P1. Checks S
are generally inserted with the front facing inside guide 102b so that the
back can be printed by the print head 114. A check S is |oaded to the

transport atimdeePsifle WY RABCRIdIR tiAnbpErts %ﬁtgﬁﬁrié!f ETC') gfﬁi%n %&’%ﬁgﬁéf

can be | oa nyal l v .or by a nmechanical feed
coul d be p%§SF§§d¥3ge o a plurality of checks S can be | oaded and then

automatical |y sUppl i erprgsdony ofic the t evilcenspor t ad¢mmdaneeh @02k VWigls t he
scanned nedmkeodigenmserted one at a tine, the drive roller 106a of first

transportation [ 6 ar to turn n the BOF detector 109
det ecltos t he Iea%?ng%%&égoféé%jii’ﬁsckig d%\ggﬁngvgt%t’fﬁfe@&wedr?‘?/e hee
first trandb5ePERRYOMY 8F| 2rachenksS atemyrkhe Fainmspottransmortatibersatlid®l and
d! sclh?r ge Chéetles sle&_,a ag_gi;_erhmigfe j_in'geﬂge@r letﬁmt%t hey@lnle: r%diﬁi&é J{dgigi’entgl
si mul t aneo cau of .cour.se, be 1 Nndependen
driven. V\H’g%a? hlla}%oﬁbgg*%éc%g’% ?égkd%{‘i(ﬁes PF atﬁ‘&ﬂt%e gﬁ"ﬂﬁt%%éléA‘ Y

engages so t hat® tihecketohtl 1vadrshdet hrohramenrutiatdohopath rentspacel n1g3car ds
g: doejsbngt topehattrantperedtan Waeh 1be. Cllosdks f’égﬁL 8ol mgﬁaédach%d_ 10y gge i ?
escri be X . erte ther, I adi ng .edge o
t he check r% Ches F:rggt Etggtg#s%oﬂﬁ%ﬁﬁ!&;n#ogflé#geig%‘? al%"gldl ?’ier ﬁ:.%v:ﬁeg .
transport &% ofPRll | &r PUFELERR Rfe Ghepksr oF | @anl0bs okotdrd jansi dtheni de

102b si de,autmhapiesbly suppllied dbbibyobnhto e itdanspuirege I pathdgoz The
For ce. The. chorhoR rue 3ednlFd Al ek fns SHoE o o\ chifore T DELVS) | of
106a and [ﬁ°§g‘§5ré 52 0PFef BBL I aRRPATAtdan: SRALETE h206 r ahapet t & | burmat h
exit 104 whenr bhatBerh detedtow el (%|detectbehe Teadihgckdde astv anecshakrng, t he
wal | of the dinghepadtert shileqgivdecld28: st transportation rollers 106,
second transportation rollers 107, and discharge rollers 108, and
there is npo problem’ with all xollers turning simultaneously. The
individual rollers could, of course, be independently driven,
When the BOF detector 109 detects the check S, an interlock
engages so that the second transportation mechaniesm Ffor
transporting cards C does not operate.
Operation when the checks § are inserted one by one is
~degeribed next. When the check S is inserted further, the leading
-edge of the check S reaches first transportation rollers 106. The
first transportation rollers 106 include drive roller 106a on the
. inside gquide 102b side, and pressure roller 106b on the outside
guide 102a side. The pressure roller 106b is urged toward the
drive roller 106a side by spring force. The check S is therefore
grabbed smoothly between the drive roller 106a and pressure
roller 106b, and is fed toward the transportation path exit 104
- by rotation of drive roller 106a. The check § advances along the
wall of the U-shaped outside guide -102a. :
~ When the leading edge of the check § reaches the second
transportation rollers 107, the trailing edge of the check § must




When the | eading edge of the check S reaches the second transppqthing®2005
rollers 107, the trailing edge of the check 8 nust 21 June 2005 39 remain
on the entrance side of the first transportation rollers 106 (leaving a
teed margin for the first' transportation rollers 106). Likew se, when the
| eadi ng edge of the check S reaches3¥he discharge rollers 108, the
trailing edge of the check S nust remain before the second transportation
rollers 101 (leaving a feed nargin for t he second transportation rollers

107) . \Wen eadi nsported by first

transport at écz% lr“o?’lq Iﬂge1 g%eac% aﬁ S‘ﬁ gf“ﬁ‘?ﬁﬁ"ﬁéFé@FoF"llﬁw t he
power to t fdgav %%nﬁlﬁﬁe%é?ﬁtﬁlsi 159;' thﬁZfamithﬂasPhﬂatmcnt ﬂdllers
downst ream&ﬂﬁe}r-ebibmiaw,nsvheﬁ tl?QV\béadi%gSaagM@fl Q{Q)& oMReR ggﬁ
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| mage scanni ng wgds l; S RO o] | upde 102

addi ti on, p?{:‘rﬁlé%a%'ﬁ?héagﬁe E ﬁﬁs?ﬁeggﬁa% *éﬁ’&sﬂ"rﬁ%“%s ¥r ga{d’sﬂfy t he
M CR 113 di ?é@%ﬁﬁgﬁ PRI HE F 1§ ﬁlﬂ%acjh?!b thp JEOF | (thege ofaformhplatestolry t he
i mge scanhihg B pmeerl ko, thLeZimaga beasigivg t@:ﬁaﬁstuqqnnq@eandogzth can
compri 51 g pi R s, LRelEARRS HEnS S Beler, 1¥EReIE eB ¥ mges
could also %esrbar%’?gm é‘&cg}‘l&hﬂ% yoil &#‘Gﬁ%l%qulﬁ&p’éct reaubtinchelnhack

S. This dikgshapisantivat preveuts wepmessely maﬁ&&ﬁmﬁémxﬂe printer
conpri sing thi anpihdde rexdithe b&aﬁsapfé@é Be Eeshiﬂ ﬁﬁg,;s i, R3sgin the )
chec

Do ons ! 854 Aiens §38abEI L3:500ET on L SUEF LA it S04 Siame
basi cal | y Nep&+ séﬁfelﬁ%ﬁgt Pﬁci’-henfra%tth‘é the scheclarspbﬂﬁﬁ!’m“d)m)erﬁ!é%
and the chuebeSsaamnlgrgabbﬁdobeIwaﬂsﬁésé@ g lehgr nﬂggiée R o' ?6? éé" Ler
107b, and g cgg%ﬁy_&ﬂl ggfggg%%%erﬁ% 05|l_§|on 104 \¥ otation o iﬂe drive
roller 107a. .1 éc | TR CRECE F AT MRgRebis
by the MICR 113 disposed on the inside guide 102b side.
Image data captured by the image scanning sensors 111, 112
"can be sent to a host computer, or it can be specifically
processed by the processor device of the printer comprising thig
print medium transportation mechanism. The captured images could
~ also be presented con a. d:l.splay for:visual inspection of the check
S. This display can be provided separately or as part of the
printer comprising this print medium transportation mechanism.
After passing the above-noted detectors, the leading edge of
the check 8 reaches second transportation rollers 107. The second
: transpgrj:ation rollers 107 have basically the same construction
as the first transportation rollers 106, and the check § is
grabbed between drive roller 107a and pressure roller 107b, and
conveyed toward the exit position 104 by rotation of the drive
. roller 107a.
The check § enters the exit-side straight transportation
. path after finishing passing the U-shaped part, and is printed
;,_when it passes a juxtaposed position opposite the print head 114,
If it is a check the back is printed. The print head is fixed in




path after finishing passing the U shaped part, and is printed 2Mkmnhe 2005
passes a juxtaposed position opposite the print head 114. It it is a check
the back is printed. The print head is fixed in 21 June 2005 40 this
enbodi ment and the check s is printed as it noves passed the print head.
An outside guide 102a is between thegprint head 114 and check Sin this
case, but there is an opening at this printing position 118 and there is
no obstruction between the print head 114 and check S. A nechanism for

retracting e pmoediméntg anietherdheickhgade lpriintiedaast PMD0eBORREELS VRSN
not printi Qﬁigguj,&ﬁl so be provided. The check s printed by print head 114

I s then di scharged |][_1 éhe d'é?ect ion of arrow B by discharge rollers 108.
These di schargganP gide 1 stP4myie phetvees ytheeprint beadt liétizml as
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returned abéegrovidkdng a U-turn, the operator can easily insert the first
cess, executed along the transportation

scanned medi,ura feo[:flgcgp cific. rg . d ) i ol
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detai |l nexdigfehlabrgui pgLiées f1osy ﬁsaahﬁ%dbagicﬁgr £ %&Eén %%tt%gcggoghe
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supplied only resulting in a nechanismthat prevents

nn
unnecessary po%%? %@u%gymsung sequence is described next. ‘
As described above, by forming a U-shaped transportation

path by which an inserted first scanned medium is returned after
making a U-turm, the operator can easily insert the first scanned
medium for a specific process executed along the transportation
path, and then easily remove the check S while remaining seated.

Operation of each device along the second transportation
path P2 is described in detail next following the flow of a card
C. :

A card C is ihserted to the second transportation path b2
from the entrance 126 of the second transportation path P2. When
detector 25 detects the: card:@y: first reversing transportation
¥oller 122 and sgecond reversing transportation roller 123 start
turning, and power is supplied to the image scanning sensors 113,

112, As with the first transportation path Pl, power is supplied
- only when needed, resulting in a mechanism that prevents
. unnecessary power consumption., : :

When detector 124 detects the card C, an interlock engages

so that the first transportation mechanism for transporting
-.checks § does not operate.




when detector 124 detects the card C, an interlock engages so 2hauneé2005
first transportation nmechanismfor transporting checks S does not operate.
21 June 2005 41 The first and second reversing transportation rollers 122,
123 grab the card Cwith two rollers gach and convey the card by roller
rotation. Because the card C has a certain thickness and rigidity like a
drivers license or credit card, an elastoner such as rubber is disposed to
the. outside surface of each roller so that the cards can be transported
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e second tTanspor ta

t he directy &he f d| r
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Varicus methods could be used to stop transportation, and
this embodiment uges a method disposing a detector 125 for
sensing the leading edge of the card C at a position on the
discharge side of the second reversing transportation roller 123,
Roller rotation is stopped when this detector 125 deteets the
leading edge of the card C. '

Roller rotation is reversed after stopping, thus coﬁveying
the card C in the direction of entrance 126 for discharge from
the second transportation path P2. This completes the card ¢
processing sequence. o

By having a straight second transPortatlon path P2 and not

-~ just a vU-shaped path, the present invention can also read data
using the same device from a hard-to-bend gcanned medium such as
drivers licenses and credit cards. -

_ Because multiple scanning devices typically cannot he
installed in the limited space available in a bank teller window,
for example, it has been necessary to go to a scanner located in
a separate place to acquire data from a drivers license, for
example, thus reducing job productivity, The data reading

in
tion



for exanple, it has been necessary to go to a scanner |ocated i21 June 2005
separate place to acquire data froma drivers license, for exanple, thus
reduci ng job productivity. The data reading 21 June 2005 42 apparatus
according to this enbodi nent of the in\(g‘ ntion, however, can solve this
probl em A data reading apparatus according to another enbodi nent of the
I nvention is described next with reference to Fig. 15. This enbodi nent has
a straight connected transportation path di'sposed to both sides of the:
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transport af?® Whtbﬁrﬁmsmrltﬁglw tpettheuski be Yrderiabdt he m ddl e

transportati on Whahh ik) ils n@hoﬁeéeéﬁ’aﬁheté'tﬂfs ﬁ@cbﬂg Eﬂe g ai g line,

and is o e e h the“path curve egr e OLPi bed
I pe{h%rp drld e%]ihéckﬂg Fﬁlg%? ptfrraﬁﬁpgﬁéatifr%aﬁtbn shpudd, ondn bel t he

above, ther ore

first trafRYicsdi op Fhen imleti §5den\m7yetha hniddgle tﬁmxﬂdp&bﬁaej:bn path.
transpor t &thean apa'taltaby'ehHEef:réﬁtocéﬁﬁ‘sdlgri@tiaorhegé giv ﬁb h% 38%‘
en di'sc d | n

the---im [ or | nt
the di reg(alegﬁg Q?JI’E%W \@ gar Eag{;?sg{i g?ﬁ?j ??oﬁFi“I’lenHFi“éHYon of
arrow C, i Yewha94ar ibe tﬁé §éé5nemb¢@umm be mifeabively ansed
scanned by satectede disching: paghors 111, 112, the transportation
direction is tﬁe&wi@fﬁﬁ:@e%cﬁgﬂlﬁﬁ'elfﬁrfs C&fsygcse% W She Ll side of
the middle transportation path M in this embodiment of the
invention. In Fig. 15 (a) the transportation path (the connected
transpeortation path communicating with the exit side of the
middle transportation path M) 1is eclosed to the side advancing in
a straight line, and is open to the side in which the path curves
80 degrees. As desoribed above, ‘therefore, a check S inserted
from the direction of arrew A to the fii‘st transportation path pl
is conveyed through the U-shaped transportation path by the first
t,rgnaportation mechanism, is scanned- by -the - image- -seanning
sensors 111, 112 and printed, and then discharged in the
direction of arrow B. _
: When a card ¢ lS 1nserted from the direction of arrow C, it
. ies conveyed by the second transportation mechanism, and scanned
by the image scanning sensors 111, 112, the transportation
~ direction is then reversed, and the card ecan be ejected in the
direction of arrow C. However, .with the configuration shown in
. Fig. 15 (b), the card C can be advanced and ejected without
. reverslng the transportation mechanism.




direction of arrow C. However, with the configuration shown in 2¥FiJunel2005
(b), the card C can be advanced and ejected without reversing the
transportation nechanism 21 June 2005 43 In the case shown in Fig. 15
(b), the transportation path is openapn the straight transportation path
side and is closed to the side curving 90 degrees. Therefore, after a
check Sis inserted fromthe direction of arrow Ato the first
transportation path P1, it is conveyed by the first transportation

mechani sm scaniedthy dake em&e in SO nd t
further cog xegnl Bha g;,%legq_ igltcﬂgg_ggs ¢t gg :ﬁj;j@ %PE??POW% 3 row
D. This e di nent cou VRS e gidn clolsedk td f
there is Br dHidem %ﬁ%@cﬂl dggbqeaheThamﬁamawm aermgck f@r ie
exanpl e, tliasértaﬁ sm}nedtﬁaedlg n d p as
shown in Figap £he gg 'i&%ﬁ%ﬁdsﬁo pri nt ﬁéa %gnda“{%‘\’é tcheck
is then egj ect | e di PEEEi off 'of ?rO\?v’B qqnveﬁedl mh;e stheni fgrs&nsor
gener at es tﬁﬁ-‘-‘éﬁ‘r%ﬁf-’haﬁi(?mremhed byethbdeitade | $¢ Q(Lnggrghe
strai ght ulansrbdaz;atandn Hirinh mﬁwncéﬁé:eg %,5 éb) % et ed.in
the directéfngbeels lﬁr’EI‘PéNﬂr%&g&? PI’I nt| n the ack. Asecond %cann@ﬂd _
medi umis proc ed b inserted fromthe direction
of, arrow C, &gi ?Q%‘%"‘H‘Ftoﬁeulﬂl F’écuﬂeﬁ ag nEb X Inens eghent @d-ocesimg a
di recti on QSTecésr rbﬁv therenmigese mioklem @aes ﬁdimciﬁ tyi,egh w
T aneport ot ponr) oo nkhglel e S LIRS Boatan %@n%ys%%’éeéﬁm ik
be confi gE’ﬁ ggggﬁé f“ﬁe"m%’t gdg- tl%n@dor thei backaish paﬁ.usedo'wl the
transport REiLoh psed, F@Mstlmmnubaledisonhgmt@jéd@deu ‘_25% eqaf¥e nmiggdl e .
trans ortai:rﬁn At nee I n_t s case an
P m I& tﬁe %ﬁq@bﬁgnﬂﬁgﬁéﬁ&%ﬁ é% %ﬁ“ Noi IaeFSaf‘B?"W =¥ ond

it is als
scanned mg |um | n orvva . The eAnE@Y#dge Yoat Helfeor stmaighitr st

scanned nEERUTRTAAELABUBHER  adesliwie ciredPap. s ob)he dndh e e fRctbar 1qd
enbodi mentke afivectdds o€ atrog. pa@fﬁiﬁi&%ﬂﬁ&ﬂig'% phlxt e present
i nvention are g3kl Rosk ARQYCHe Rl ln '3 prodessed tn Fig. 15 (b) b
. Y being
inserted from the direction of arrow €, transported in ocne
direction, and then ejected in the d:.rect:.on of arrow D. Images
of the card are captured by the image scanning sensors 111, 112
as it travels passed. A mechanism for reversing transportation is
not needed in this configuration.
The layout could al=o be configured so that the connected
- transportation path of second transportation path P2 is connected
: only to the exit side of the middle transportation path. 2
~ switching mechanism 127 is needed in this case, and it is also
hecessary to drive the transportation rollers for the second
scanned medium in forward and reverse. The discharge path for the
first scanned medium can, however, be selected as described above.
Preferred embodiments of a data reading apparatue according
to the present invention are deacribed aboeve, but the invention
ghall not be limited to these embodiments and can be modified in
many ways.

Designations of Reference Nos.
.1 data reading apparatus




not be limted to these enbodi mrents and can be nodified i21 Juawy 2005

ways. Designations of Reference Nos. 1 data reading apparatus 21 June 2005
44 2a outside guide 2b inside guide 2c transportation part 3 paper supply
parts. 4 exit 6 first transportation rollers 7 second transportation

10 TCOF detector 11 first inage

rollers 8 discharge rollers 9 9CF ect or
11b | ower pressure nenber 12

scanni ng sensor 1la upper pressure nmenber
second i mage scanni ng sensor 12a upper pressure nenber 12b | ower pressure

menber 13 44 CROwbsids rguidead 16 pressure rollers 16a upper pressure roller
16b | ower mressipeid®Id8lde |8 printing area , - 20 . card insertion opening
21 connecﬂig;t£§£@£§%k§ Longgath 2la outside guide 21b inside guide 21c

r PETRP ?Eftransportation roll er 23 second connecti ng

transportation p
transport atii on PaRe¥ sEBPbYtpawk gui-de 25 -BCC det ect or

4 exit

6  first trensportation rollers
7 second transpoxrtation roilers
. .
9

shal |

discharge rollers
BOF detecter
10 TOF detector
11  first image scanning sensor
1la upper pressure member '
1l lower pressure member
12 second image scanning sensor
12a wupper pressure member :
12b lower pressure member
13 MICR
14 print head
16 pressure rellers
16a upper pressure roller
16k lower pressure rollexr
18 printihg area
20 card insertion opening
21  commecting tramsportation path =~~~ 7T o
"2la outsgide guide
21b  inside guide
2lc transportation part
22 reversing transportation roller
23  second conneeting transportation path
24 bottom guide -
2% BOC detector
26 TOC detector
" 30 MICR pressure device




26 TOC detector 30 ‘M CR pressure device 21 June 2005 45 VWHAT I3 JuNavBDO5
I'S; 1. A data reading apparatus for reading and/or scanning data froma
first and second scanned medi um conprising: first transportation rollers
for conveying said first scanned neg%unlalong a first transportation path
having an inlet end and an exit; seCbnd transportation path for conveying
said second scanned nedium al ong the second transportation path having an
inlet end separate fromthe inlet end of the first transportation path;
and a data reader for reading and/or scanning data fromeither the. first
or the second scanned nmedi umrespectively; wherein the first transportation
path and the second transportation path have a common nutually shared
mddle tr : A8t hr ough which both the first scanned medi um

and the sedond Acdabadremdisgn #is gﬁhgnfgeiqgmggﬁ?sgﬁay€¥iggéﬁﬁgé}céirst
and the se r 2NSROLLAL | lers with the dafa,reader. el'n %ﬁﬂwed
al ong sai d%’eﬂdfe transa%gr #g‘??'%ﬁ sﬁéf‘ﬁ&%“’%‘ﬂht’&@ﬁ%’ﬂﬁj appar at us as
described in cl &%, thARseFEating froliens: afieporoavepingat hsadapr e
first straisghnned armsiiont alowy PILbst M trsdeportuedoh rwg%@ﬁ%og% g‘?’tﬂ "

m €

connect ed RREVWDRD alhh@xiflrst straight transportation path an
F the direction of transportation for the

transportation path or ' changi n ‘
scanned %&?F‘Gm %'b%&ﬂrgzﬁg‘&% Rahh { fom t penvaysy st reright second

first

tm_r gglsgor E ?Wquatrltrgdiwc caiicbney rihd sé@mpo%ﬁa%wpr%g?ﬁé} gg&‘?fg%?@ﬁ?atsﬁgn
| | |
B ehd bR frh SRR BE L G6 SOBF vimemma tatian o

medl um ano

for the fir§%ﬁscaane
transportaﬁa ﬁﬁ h; and a second straight transportation path connected to

the secondour dedatzanspder aforreading hdlopesiing data from either
the first or the second scanned medium respectively; |
wherein the first transportation path and the second
transportation path have a common mutually shared middle
transportation path through which both the first scanned medium
and the second scanned medium pass when being transported by said
first and the second tramsportation rollers with the data reader

being disposed along said middle transportation path. '

2. A data reading apparatus as described in claim 1, wherein
the first transportation path comprises:
first straight tramsportation path;
first curved transportation: path connected between the
first straight transportatinnhpath and middle transportation path
for changing the direction of trangportation for the first
- scanned megium 90 degrees as seen from the first straight
transportation path;
, second curved transportation path connected to the middle
transpertation path for changing the direction of transportation
for the first scanned medium another 90 degrees as seen from the
middle transportation path; and
a second straight transportation path connected to the
secondourved transportation path. ' ' E




46 3. A data readi ng apparatus as described in claim1, wherei 21tJuhes Q08

transportati on path conprises$ an insertion opening for inserting the
second scanned medium into the middle transportation path; and a reversing

transportation path connected to the ddle transportation path for
reversing the direction of transportﬁ%n of the second scanned nedi um
fromthe direction through the insertlon opening. 4. A data reading
apparatus as described in claim1l1l, wherein the first transportation path

L o N ) M R L

reference bqt 't he sec
gompybaeasr ansportation path

hei ght di ff HP‘”W OTRANWEORERBIRD pRL

reference bottosn inmirttibat opéeing ﬂ&pﬂﬁééﬂ ha legbé

second scq&&gdtﬂgwlestgﬁ%gﬁﬁgim? é}? sai dc eﬁittasgrsgg%a%e%

dat a reading apgarat us ¢ ’m further conprising a guide

for guiding the cﬁ’ﬂf&ﬁs % EXanspRFtakiesn path cconrrertsl tire thestmikihyed

medi um al ofganspoxtediod patlvefbr reeespdid aih@ﬂiﬂééhmd""&f%ﬁﬁ A}&p ng
seco

di sposed abra iR %aoﬂ%gﬁ%é Gl CESLS ne ebocf gty&lh gﬁ"}’ﬁhcl%em 4

transporta at h a readi ng apparatdus
conpri si ng&hge’f'f'fﬁ °BF8§§%'re nmenber di sposed above the ref erence bottom of
t he second transportation path for pressing the first or the second

scanned rre@liumal Qdte 1iadng' ﬁﬁ?@f&t@da§e& 1B & r d's ia
bel ow t he e, bottom second transporta Fl t Pd8sin
fivor R 60 REhbAReion "Rah T adie =P°°Add§¥anqrri§mar¢§oa:§amht 100

the first scanne

as descri fafh havieniam sefesence bottbe withr tpee&wéeeﬁwh&stﬂcﬁn aofr @RRI N9

prevent i orseteRle trafEpyLtEtida HpAehSLE & U bel ow
o g iy R R Y 41 3RRE 00

rans

h f f th
8 A data Tongt nét% Y, ehotng 32, LEARSPSratuon noce rafareney bavkoms:
pressure rFRertifitsp dtﬁbb%ﬁoltmiﬂafmm bof t sheoffiret; and second

scanned medium is different when read by said data reader.

5. A data reading apparatus as described in claim 4, further
comprising a gquide for guidihg the change .in transportation
direction of the first scanned medium along the second curved
transportation path, with said guide being disposed at a height
spaced from the reference bottom:.of the second tramsportatien
path.

6. A data reading apparatuz as described in claim 4, coﬁprising
a first pressure member disposed above the reference bottom of
the second transportation path for pressing the first or the
second scanned medium to the data reader; and

second pressure member disposed below the reference bottom
~of the second transportation path for pressing the first scanned
medium te the data reader.

7. A data reading apparatus as desceribed in claim 6, wherein
the lower pressure member is a dropping prevention member
preventing the second scanned medium from dropping below the
_reference bottom of the second trausportation path, '



the second transportation path for transporting the first or tH&f JereoRBQ05
scanned nedi un and second pressure roller disposed bel ow the reference
bottom of the second transportation path for transporting the first
scanned nedium 9. A data reading aﬁﬁgratus as described in claiml1,
conprising a print head disposed along the first transportation path for
printing to the first scanned nedium 10. A data reading apparatus as
described in claim1l, wherein the data reader is an inage scanni hg sensor
for capturing an image of the first or the second scanned nmedium 11. A

dat a readi appa U escribed in claim wherein  the data reader is
magneti c s;b?]'sqr Rf %&ar 33%??1’89 rf’eﬁjﬁ’&aig‘esdﬁ? a‘il?ﬁf"']it'bﬁé_ rekaigy 4y hEoRRELHING
scanned medi st preseauxe yaldirnglispoard: abose dhecrePerkrice Batiteml.of
wherein t ithef pe8bnd CRIAMBHorEAt 1R ipatROFBLS HadpAtlngd {Rerd2lppand

t he secondsgggﬂge%ghég%%%ogﬁ s?gd of a materl al gggrrg%ésle%l on dd‘laft"flr}ecult
to bend. .., .. . a g apparatus as descri'bed in claiml1,
conprising a neaEPederessure diodgeredisposes thalose thrdrefenspsy thattivem pat h
for detectbfg tihee se@ntidnradgpottdeidini bhtl UgC 1Hankh8r 6PN TheS d
nediun1resgg£ﬁﬂégﬂdéai erein ??ansporta?ion of the seggﬁdﬁgganngdq%Q%&Un1is
controll ed according to-a-detection signal fromthe nedium detector
ABSTRACT  DATA READI NG APPARATUS A data readi ng apparatus for reading

?_nd/ or scahni ng data ré&dimgaaf:piﬁitwdasjsaﬁﬁaﬁiﬁf&ﬂ.@ﬁélﬂﬁﬂiP,&n&ﬁgﬁ%fihihag a
irst trags t P c i rst _scanned medjum_i s
conveyed ﬁc&ﬁ%"@gc%ﬁght?& g;%ﬁ 2{1%8‘% #ﬁ%hﬁﬁalﬁéaﬁﬁﬁﬁgf% P%@loﬁﬁ"'
scanned nefihRg EBWAS FITERFIREES edhaRs i rst and second transportation

paths each have a common nutually shared niddle transportation path
through wicch BOWatsc2asethdaldh ol RA%estinds MBIl £, " GREELIN
readi ng d%rha féq__m each, scanne _
€ data reader is an image scanning sensor for capturing an
image of the first or the second scanned medium.

11. A data reading apparatus as described in claim 1, wherein
the data reader is magnetic sensor for reading magnetic data on
the first or the second scanned medium.

12. A data reading apparatus as described in claim 1, wherein
‘the first scanned medium is composed of a bendable material, and
the second scanned medium is composed of a material composition
dirfficult to bend. S e

13. A data reading apparatus as described in claim 1, comprising
- a medium detector disposed along the second transportation path
for detectiny the leading edge and trailing edge of the second
- scanned medium respectively;
wherein transportation of the second scanned medium is
controlled according-to :a..detection signal from the medium
detector. ' '



medi um respectively. Checks S are conveyed on the first trans@ttjameo2005
path P1, cards C are conveyed on the second transportation path P2 at a
that of the first transportation path

different transportation height from
P1 with data read fromthe respectivg nedia as they are being conveyed.
[ I'tfer, scanned nedia can be

Because the transportation heights
transported on different transportation paths w thout.invol ving speci al

switching devices. FIG 2  ABSTRACT
DATA READING JAPPARATUS
A data reading appardtus for reading and/oxr scanning data
from a first and second scanned medium comprising a first
transportation path Pl, along which the first escanned medium is
conveyed and a second transpéiﬁatidn path P2, along which the
second scanned medium is conveyed and wherein the first and
second transportation paths each have a common mutually shared
middle transportation path through which both scanned media must
pass and a common data yeader reading data from each scanned
- medium respectively. Checks S are conveyed on the first
transportation path Pl1, ecards C are conveyed on the second
transportation path P2 at a different transportation height frem
that of the first transportation path Plwith data read frem the
respective media as they are being conveyed. Because the
transportation heights differ, scanned media can be transported
on different transportation paths without invelving  special

switching devices.

FiG.2




