Dat a readi ng appar at us BACKGROUND OF THE I NVENTION 1. Field of technol ogy
The present invention relates to a data readi ng apparatus for reading data
fromat least a first and second scanned nedium 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 nbt bend easily, such as drivers |icenses
and credit cards. 2. Description of Related Art Paynent systens using
checks are common particularly in Europe and North America. Paynments and
transfers of many kinds are acconplished by accepting checks, and these
checks are typically brcnmﬂﬂtﬁ(¥Q§4iQMKaP®pIGGPSS|t|ng the funds or cashi ng
the check. Bank tellers in every bank branch nust therefore often process
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Payment systems using checks are commen particularly in
Europe and North America. Payments and transfers of many kinds
are accomplished by accepting ‘checks, and these checks are
typically brought to a bank for depositing the funds or cashing
the check.

Bank tellers in every bank branch must 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 endorsed and a receipt is issued as needed.

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



and printer disposed along 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 captére and digitize data from a drivers

| icense, ID card, or other identification presented to verify the check

bearer, and to use this data for on-line processing in order to prevent the
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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 to eagily insert the check into the
processing device and to then to remove the check while remaining
seated. '

Data on the check is alse read by the MICR, scanner, or
other detection device disposed along the U-shaped part of the
transportation path, and the check endorsement is then printed.

" The drivers license, ID card, or other identification
presented 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 scanner 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. Furthermore, if
the scanner is located in a different place, the teller must



conventional problem descri bed above and provide a conpact data reading
apparatus that can be easily installed where there is |imted space, such
as at a bank teller window, 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 Pead data fromdrivers |icenses and ot her
media that cannot be bent. SUMMARY OF THE | NVENTI ON The data readi ng
apparatus of the present i nvention is a solution to the probl em descri bed
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appar aéé&négaymegiﬁge%u%%”pés a check; a second transportation path
hav:l.ng a linear shape sharing a part of the transportation path
with the first transportation path for conveying a second scanned
medium such as a drivers license; a common middle transportation
path through which both the first scanned medium and the second
scanned medium passes and a data reader located along said middle
transportation pathf for reading data from said first scanned
media and/or said second scanned media in sequenée. By conveying
first scanned 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 comprises:

first transportation rollers for conveying a first scanned
medium‘along a first transportation 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



a first straight transportation path; a first curved transportation path
connected between the first straight transportation path and the nmutually
shared m ddle transportation path for changing the transportation
direction of the first scanned nedi,um 90 degrees as seen fromthe first
straight transportation path; a second curved transportation path connected
to the nutually shared mddle transportation path for changing the
transportation direction of the first scanned medi um 90 degrees as seen
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transportation direction of thé first scanned medium 90 degrees
as seen from the middle transportation path; and
_ a second straight transportation 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 alse include an
adjustable reference bottom for changing the level of the bottom
of the second transportation path relative to the level of the
first transportation path reference bottom. |

The data reading apparatus second curved transportation
path may further comprise 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 second transportation path.

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



menber for preventing the second scanned nedi um from droppi ng bel ow the
reference bottom of the second transportation path. The data reading
apparatus may further conprise an upper pressure roller disposed above the
reference bottom of the second transportation path for transporting the
first scanned medi umor second scanned nedium and a | ower pressure roller
di sposed bel ow the reference bottom of the second transportation path for
transporting the first scanned nedium In addition, the data reading

appar at head dlsposed along 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 scanned 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 scanning sensor may be a magnetic sensor for
reading magnetic data on the first scanned medium or second
scanned medium. : |

In the data reading apparatus of the present invention the
first scanned medium is preferably composed of a bendable
material, while the second scanned medlum is preferably composed
of a material that is difficult to bend.

The data reading apparatus further comprises a medium
detector disposed to the second transportation path for detecting
a2 leading edge and trailing edge of the second sgcanned medium;

wherein transportation of the second scanned medium is
controlled according to a detection signal from the medium
detector.

By providing a common middle transportation path for both
the first scanned media and the second scanned media, a data



the relative area occupied by the transportation path can be reduced
permtting the data readi ng apparatus to be conpact and snmall in size.
Furthernore, the first transportation path in the data reading apparatus
of the present invention conbines a first straight transportation path,
first curved transportation path, a % ddl e transportation path, a second
curved transportation path, and a second straight transportation path. A
first scanned medium is transported through the first transportation path,
whereupon _jt changes direction 180 degrees, for exanple, by changing
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transportation path before being ejected therefrom 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-~-gshaped and has an
inlet side to receive a first scanned medium and an outlet side. .
An operator using the data reading apparatus can, while
remaining seated, insert the first scanned medium into the data
reading apparatus for reading data therefrom and with the first

scanned medium being ‘ejected from an exit close to the oPeratbr.

It should be noted that the data reading 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-shaped or C-shaped curve, or
the curve of a polynomial function such as an S-curve.

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 insertien



I nvention is set above the reference bottomof the first transportation
path, the first scanned nmedi um and second scanned nedi um can be conveyed
al ong the sane mddle transportation path at separate heights. The data
readi ng apparatus of the present invention can consistently transport a
first scanned nedium and second sfanned nedi um separately al ong respective
transportation paths wthout using a special swtching nechani smfor
changing the transportation path, and w thout such problens occurring
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transportation path is switched onto the first transportation
path. '
The second transportation path in the data reading
apparatus according to the present invention further includes a
’guide for guiding a change in transportation direction of the
first scanned medium 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 into the second straight transportation path,
but a second scanned medium traveling along the second
transportation path will not be guided by this guide. Therefore,
the second scanned medium will not be accidentally guided into
the first transportation path, and will be 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



will only partially contact the nedium and the medi um may not be
transported normally. By using separate pressure rollers at the height of
the top of the mddle transportation path and at a |ower hei ght therebel ow
one-sided contact is prevented enabling the nedia to be transported

normal ly. Furthernore, the |ower préssure nenber is configured to prevent
the second scanned nedi um from droppi ng below the reference bottom of the
second transportation path. Therefore, the second scanned nmedi um can be
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bottom of the middle trans::ortat:.on path where the first scanned
medium is scanned even when, for example, the second scanned
medium is inserted from the J.nsertlon opening at a downward angle.
It can therefore be conf;gured so that second scanned media can
be transported consistently along the reference bottom of the
second transportation path.

The data reading apparatus of the present invention also
employs a print head disposed to.the first transportation path,
and can therefore appropriately print to the first scanned medium
as needed.

Data readers used with a data reading apparatus according to
the present invention may inc¢lude image scanning sensors and
magnetic sensors so that images can be captured from the first
scanned medium or second scanned medium, or magnetic data can be
read from the first scanned medium or second scanned medium,
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 license or an identification card.



detection signal The data readi ng apparatus according to, the present

I nvention may, for exanple,: be installed at a teller window so that
checks may be passed through the first transportation path to capture an

I mage of the check and to print an endorsenent. A drivers - license or ID
card, for exanple, needed to verify Bhe person may |ikew se be transported
t hrough the second transportation path to capture an inmage. The entire
operation can therefore be processed easily while the teller renains

seat ed, th%reby The data reading apparatus i s not

i ng_prqductiv :
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[ Advanigagest9hnt 5§ ﬁ€yent|om] ‘the dat:arr eadi ng..appar at.us of the present
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‘Thg data readlng apparatus is not limited +to bank
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 data reading ‘appiaratysd ofithe prefént ifiventisn does not
require the-transportation Keight"df the’ first ‘Scanfed medium or
the second scanned méditm™ to be éBbvé”or'beIEW"bne'another'and;
either medium could *be&’ transported on-’ the upper or - lower
transportatlon paths .- - - ' -

[Advantages of the Invention] - :

The data readlng apparatus, of the present invention is a
single device which can electronlcally 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.

More particularly, by changing the heightwise position of
the first transportation path and second -Eran5portation path,
different types of scanned media can be transported on different
transportation paths without the necessity of a complicated
apparatus such as a transportation path switching mechanism. The
device of the present invention is extremely compact and can be



transportation of the second scanned nediumin response to a detection
signal. The data readi ng apparatus according to the present invention nay,
for exanple, be installed at a teller window so that checks may be passed
through the first transportation path to capture an inage of the check and
to print an endorsenent. A drivergglicense or ID card, for exanple, needed
to verify the person may |ikew se be transported through the second
transportation path to capture an inage. The entire operation can

t herefore benpro aS|I ile the teller remajns seated, thereby
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' The data reading apparatus is not limited to bank
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 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 reading apparatus of the present invention is a
single device which can electronically read data from and print
‘data to a check, and can electronxcally read data from a driverSaﬁﬂ
license; presented for user verification, in sequence at a 51nglet:
location. : -

More: partlculanly, by changing: “the' he#ghtwas& POSltl@n of’

e the f;xst transportatlon.~path. and . second: ‘tramgportation path, -
‘“%”6lffenat,.tvgaﬁ ofcscanned edda -canbe: transwmntaﬁ«%m RS CereRt. .
tranﬂpartatlen paths without the necess1ty of A aomplicated

apparatu a such as a transpmr@atlon path switching mechanism. The -
device gf the present lgv@gtxon is extremely compaet. and-.can be




| nproved conpared with the prior art. O her objects and attai nments
together with a fuller understanding of the invention wll becone apparent
and appreciated by referring to the foll ow ng description and cl ai ns

taken in conjunction with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is an oblique gkternal view of a data reading

apparatus according to the present invention; Fig. 2 is a schematic
overvi ew of a data readi ng apparatus having plural transportation paths
accordi,n tﬁ a preferred enbodinent of the invention (as seen fromthe
second jé%&ﬁ ¢89 ey LiTihedr epafesiade)d krdles windowclsmuthat owerbanw of a
dat a rezdleg apparesémpleb@viald pl yhaskisan k Qﬁkgg r dj 0 a
pref er r&ﬂuﬁﬁhﬁ%@&ﬁépo“ﬁﬁ‘e 1} nageg{é,q{l (%Sﬁgggkg??g% t fie: Sg%%?]‘ . g%:lg%:lﬁ%d

medi um T e arS g e aey T 9% PP e APy SherpinEp obe A1eH Higantiycond
t ranspdmpEeved pampareddwitthidihe prdegpartati on path; Fig. 5 is a plan view
showi ng in dehet! Sbdaéesr easld Nat PR L | | ti;phe tra tation
pat hs acgordjcng %o the_ pr ?gdht g?thven_tlon; %/46 ta -ué')thhrgw ?‘ﬁ%?’ént
posi t i SRESEP-aPARY 408 o IRvenhen on‘@th e Beeone t PRR3pERtat iand pat h
P2; Fi gppresiated chennefercimy iam tie t fiel Loppiaty adebdrawRsi onPla®ss W1 frd | er s;
Fig. 8¢} rgggﬁ' | a0 0 h I essure nenbers;

Fi g. Qt?geg ]glghema ‘%r%?g?ivg'rr?hdiftg%r g%egﬁs%’ﬁgﬂ??r%\t(ﬁ%jf sure er; Fig. 10 is
a schematic section. diagramof the second pressure nenber; 12 Fig. 11 (a -

b) desBRIER DESCRIRIION @r THE! DRAWENGE pressure member and second pressure
menber for g{ansporiing,a %ey’lri%Weangﬁ:@erﬁg'iC@irewChg%k & a%sapeg:tela\é%lng
apparatus according to the present invention;

Fig. 2 is a schematic overview of a data reading apparatus
having plural transportation paths according to a preferred
embodiment of the invention (as seen from the gecond scanned
medium insertion side);

Fig. 3 is a schematic overview of a data reading apparatus
having plural transportation paths according to a preferred
embodiment 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 is a plan view showing 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 rollers;

Fig. 8 is a schematic diagram of the upper and lower
pressure members; en "

Fig. 9 is a schematic section diagram of the first pressure
member; ' o '

Fig. 10 is a schematic section. diagram of the second
pressure member; o e |



Pig. 12 (a - b) describe the operation of the first pressure nenber and
second pressure nenber for transporting a narrow and thicker card C al ong
the second transportation path P2 respectively; Fig. 13 is a schematic
overview of a data reading apparatus having a plurality of transportation
pat hs according to a second enbotd nent of the present invention; Fig. 14 is
a plan view show ng the data readi ng apparatus detail; and Fig. 15 (a -b)
show anot her enbodi nent according to the present invention of a data

readi ng appariat,u3ihayi Dop i f riati :

DESCRI PT] EHE gREFEH;E%é*ééN%%BDél NS gg:gg&gp 3 %gd%g%bgg%grgn?}%?s’f‘ﬁs dat a
r eadi nd"EF5Ar 20Hs 5eGRRY I RY S HER (MBS SO% trARERerSAngsahpatEsVeand a
descri Bdd.eketrhcheeke$ gneespect heelacconpanyi ng figures. Fig. 1 shows a data

readi ng appafgat ug,1l,ace i ef er . odi pent _of the invention.
As shown in I%I%g §:2L, (?hi gsgndt;%dél BNt tg'{e toﬁag&%ﬁg%ﬂ?ggd}qﬁ% TLrph RERRS YT e s
conf i gifiedReso 2R, acend, Presgusgomenber| (for ratinsporting! er adnraw paper
check Shitkerchegltdas ics | | €he paﬂebndsU%ﬁsB@Ha@i@honga%hpapﬁf
transpg_g&ggicggv%g%h P1 formed in the case la. A card C, representing the
second scanne fummy thereafter be inserted froma card insertion
openi ng 20 Eigngld isranspbemationoperie ot ctatis wdadidpramshratide
case | Ravihgea peplicp! dy cididpdidlat 1A Ha1Raa MRAAIRG! oS PYdL L NECK
a check o

procesgi device a _card prqcessing device. processi

devi ce, ?d%‘ﬁ%?ﬁr%gqg?? iBRESE lPFf&“EIjrSER S, reads nmagnetic characters
printed on Fhe. chkcle 8 rdag mikemt showihjethe hdsha Tewiirgy tappacpandd NG, t he
check getfipuadhg first transportation path Pl. As a card processing
device, it cggturgs an i_)rra e of the card C while transporting the card C
along a s d tParShorPat Bhe*harRokler TEabodiment e agfordiagdi vy the
appar apuesdniaciovatittign @ff ki lavbatbadinly GpplaiatulY aakviiag af i s
bot h aofh@féhs%%tﬁ%‘hdpgthg?ge r eader andfplﬁr?cl udes § o Placklity




an M CR device for reading the check S, and a printer for printing on the
check S. Fig. 2 and Fig. 3 are oblique views show ng the data reading
apparatus 1 of this enbodinment with the case |la renoved, Fig. 4 is a
schematic drawi ng showi ng the first tg@ansportation path P1 and the second
transportation path P2. Fig. 5is a plan view show ng the transportation
mechani sm and readi ng devices di sposed along the first transportation path
P1 and second transportation path P2. As shown in Fig. 2 and Fig. Sand nore
particularly in Fig. the first transportatlon path P1 is a transportation

path o s S and ot her s f or ns (fi rst scanned nedi um nade 14
of a pﬁ%ﬁ%&? THF P FF @6&0 T8 rst transportation path Pl
i s conposed Xof pa‘effersbdpaéﬂbmhmtem 62, a thestdauy vedadifet| 2Pp fagygiddle
path segld dwge%éegggd ggggg %bggf)g&&g d%Faag cond%ﬁh se tlon K.
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degr eesuppdin paArt #i diibng pat pape:cttmnéﬁadmtatmndl;ﬁﬂmarme fRaineds 6t it &2 so
Lhat . CBSechackon abgrd: o9haiiedaaatahdl L LUEDP! Doplad BoREtOn Bty 11

opposi { E di rgctlons _ sec transport at i % ati on
path wPRESELEE Bt HFFF?‘F NEEP™ cBnFREGr &PFGﬁtiﬁﬁ opeRiBHoRPi Adongr s C

( secontiracspoetetish (patls Feh ahibhs Illeaisocﬂ:bﬁﬁed Vit alhe e glditee Mozl made
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processing device, it captures an image of the check S8, reads

magnetic characters printed on the check 8§, 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
functions as both a check S and card C image reader and includes
an MICR device for reading the check 8, 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 P1
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 Pig. 4,

the first transportation path Pl is a transportation path on
which checks S and other slip forms (first scanned medium) made



shaped configuration of the first transportation path. Data reading

devi ces are disposed along the mddle transportation path Mof this data
readi ng apparatus 1. The data reading apparatus 1 is described below f or
transporting a check S, representing the first scanned nedium and a card
C representing the second scanned neth um As shown in Fig. 4, the
configuration of the first transportation path Pl has an outside guide 2a
and an inside guide 2b, so that the check S is conveyed al ong a

transportati art 2c representing the space between this outside guide
pa andd i Rhasty d‘lﬁ%cfé’%. Axec FEADPBOKEoins Pl ALLAPE LRENPRPEEAtion

transp@atdt ibh pait comdodednof pafidrstupalty pectisni witha HiFacté@pyef t he
arr ow Asga ioRowy i | €§9,| ' 54,151 ti v The er supply
part 3 is clonf }@%uri]dﬁé%d]fﬁa a g?ﬁ#g??tn'ofa %%%?&sd §@5§ﬁdbesef%‘§g°é’d,§3vith
each ¢ s3f SFCoRE BAth FRREIPRt FAheTher diinstanendr egcond psedt RinsFi r st
t r anspasticailidopredierably6 ben stihra ighs! rRaBishee afigneaddne gdzaNoRar taf Lpn

path Mg d nspo ti | I 16 1 t he . m ddl e _transportation path
M and °§‘§an &%lrr!%%sgfg?fé%i gﬁﬁ il rsgh7 so%cr}tjﬁé‘ Yy e&ﬁﬁ‘ﬁ"ﬁéeofb?hea
ni ddl e Stradgpbr t 8e¢Birn phut Mshowddk | e t oriented twamswernsof twacheldeck S

al ong EheaifhtskettaoaHOLL ahhanaat ML Wi khea | the
g ' ik B %rﬁu?%e%a%p%a%'ﬁ%. The

di schat.ge t for transporting . the checks S™ hrou

first [t rgar?gl%or@togt%f’g‘n "r"'olt?l rg’q é’thlaﬁ’ ud’@nz;ga?“?%l?ﬁl Fermgd Pyn¥he Fiesture

rol | er tenapentatkioprpatir 81 ol Mive Ghubeidigeedt inms erll opna@sRze ddimedit Ve

rol lertfia gnesvi phathnseétist i ' aRaPLHR asbeanaag,gt{i’lageﬁf{,ﬁde 185 he he
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drive an ressure. .. rollers. The second trans ion ro
dri ve Migafe; BaEhoy <R PREGHITS  SLABF HheRFOR tier Fhanding r Bhe cpatih
bei ng dispeobixh dppalkgreeshdrdm ther ditect Yon anfl wid [Fixy® Pardl section
tranapary b e aitdlle P! el e R WRAL agln” I HedrRanataen the 1ot
transp‘B?‘%%c? oR2tly| perkien Mytor phe slissharser diatdr sErtion dF3pssethat t hat
the pothe | checks t hite r diseHarfid)par£l €l VoS the path of insertion but
in opposite directions. The second transportation path P2 is a
transportation path with a substantially linear configuration for
transporting cards C (second scanned medium) such as business
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 corresponds to the bottom of the U
shaped configuration of the first transportation path. Data
reading devices are disposed along the middle transportation
path M of this data reading apparatus 1.
The data reading apparatus 1 is described 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 first
transportation path P1 has an outside guide 2a and an inside
guide 2b, ®o that the check S is conveyed along a transportation
part 2c, representing the space between this outside guide 2a
and the inside guide 2b, A check S is inserted intoc the first
transportation path Pl from a paper supply part 3 in the
direction of the arrow A as shown in Pig. 4 and in Fig., 5



bel ow the m ddl e transportation path Mso as to not interfere with a card
c transported straight over the top of the mddle transportation path M
As shown in Fig. 5, the mddle transportation rollers 16 include a |ower
pressure roller 16b disposed below the first transportation path Pl1, an
upper pressure roller 16a disposed bove the | ower pressure roller 16b,
and a drive roller 17 disposed oppo Pte the upper pressure roller 16a and
| ower pressure roIIer 16b with the mddle transportation path M

t her ebeg k.S delivered.into the first
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transpoﬂiatltd.ﬂ:er thter 6hd6fipee thé Rt t&w;&g& g&lhon roll Srs 7t}10t}1he
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trans p@k&dﬁlﬁoﬁranﬁpectabtpmrpaﬁe M nnfigledd esitdtanspbetabiek .&lﬁeié"eﬁﬁ in
di sch t h 13_b
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i ncl ud ch that the bottom e
check ;Q?Sma“hﬁ’%ﬁ%%?%rhék folie NP S5 TSR S0 R 48 &P e posed
such t RAECPEFIRe M%kﬁ%si%e?ﬁh@??@twg cltbek cheécks ess timaomghspdans fi ed
di mensapparh’omr pressure roller 16b and drive roller 17 contribute to

transporti : Leas th chec transported by drive
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rollers. The second transportation rollers 7 include a drive
rocller 7a and a pressure roller 7b with the pressure roller 7b
being disposed opposite the drive roller 7a and with the first
transportation path Pl located therebetween. Note that the second
transportation rollers 7 have basically 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 straight over the top of the middle
transportation path M.

As shown in Fig. 5, the middle transportation rollers 16
include a lower pressure roller 16b disposed below the first
transportation path P1, 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 transportation path M-
therebetween.

As shown in Fig. 5, a check § delivered into the first
transportation path Pl is transported through the middle
transportation path M and conveyed 'by means of first
transportation rollers 6, middle transportation rollers 16, and



wi th opposite 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 and Fig. 31 bottom gui des 24 and
24a are disposed at the bottom of the card insertion opening 20. These
bottom gui des 24 and 24a form partltéof the outside guide 2a, and hold the
bottom edge of the card C at height L2. A card Cis thus guided by these
bottom guides 24 and 24a, inserted to the mddle transportation path M
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As shown in Pig. 4 and Fig. 5, the second transportation
path P2 is composed of middle transportation path M and card
insertion 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
caxrd 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 bottom edge of
the card C at height L2. A card C is thus guided by these bottom
guides 24 and 24a, inserted to the middle transportation path M,
and transported with the bottom edge thereof at height L2. 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 L1 through first transportation
path Pl is curved in the forxward directien of travel by bottom
guide 24a and transported toward exit 4.



Mto exit fromthe card insertion opening 20. The card Cis transported at
this time wwth the bottom edge thereof held in the second transportation
path P2 at height L2. In this enbodi nent of the invention the height L2 of
second transportation path P2 is |ocated at a position higher than height
L1 of the first transportation path#1l. Thus, a card C passes through the
m ddle transportation path Mat a position higher than a check S. By using
a different transportation height for the check S relative to the height
for the card C as described above, this enbodi ment of the present
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Stralgfﬁs§§¥§gﬁiopening 20 to the middle transportation path M, it is
r
transported to the c¢ard reversing path 21 by upper pressure
roller 16a and drive roller 17. The card C is then reversed from
the card reversing path 21 by the reversing transportation roller
22, and transported back through the middle transportation path
M to exit from the card insertion opening 20. The card C ig
transported at this time with the bottom edge thereof held in the
second transportation path P2 at height L2. In this embodiment of
the invention the height L2 of second trangportation path P2 is
located at a position higher than height Ll of the first
transportation path Pl. Thus, a card C passes through the middle
transportation path M at a position higher than a check S.

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

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



transportation path w thout providing special switching neans. As shown in
Fig. 2, an inside guide 2b is disposed at the height of the upper mddle
transportation path in the curved transportation path on the discharge
side in the check S transportation direction, but an enbodi nent in which
this inside guide 2b is not provi8led is al so conceivable. Furthernore, as
shown in Fig. 3r an outside guide 2a and inside guide 2b are disposed at
t he hei ght of the upper mddle transportation path in t he curved
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card C as described above, this embodiment of the present
inventien can transport different types of scanned media through
a U-shaped f£irst 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 S
transportation direction, but an embodiment in which this inside
guide 2Zb is not provided is also.conceivable.

Furthermore, as shown in Fig. 3, an outside guide 2a and
inside guide 2b are disposed at the height of the upper middle
transportation path in the c¢urved transportation path on the
inlet side in the check S transportation direction, but an
embodiment in which these are not provided is also conceivable.

Furthermere, c¢ards C are transported in +the middle
transportation path M at a position or height (height L2) which
is spaced above the bottom of the middle transportation path
(height Ll). A mechanism as hereafter described is disposed
near the second transportation path P2 to prevent the card ¢ from



| mage scanning surface of the first inmage scanning sensor 11 are disposed
opposite the first inmage scanning sensor 11. In this enbodi nent of the

i nvention the pressure nenbers Ila and Il b have an axis of rotation and
are configured so that by nmeans of spring force they can independently
press a check S against the first9 inmage scanning sensor 11. Various other
nmet hods of applying this pressure are also conceivable. It should be noted
that the upper pressure nenber Ila is disposed at the height of the upper
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An upper pressure member lla and a lower pressure member 11b
for pressing checks S from the back side thereof against the
image scanning surface of the first image scanning sensor 11 are
disposed oppeosite the first image scanning sensor 11. In this
embodiment of the invention the pressure members lla 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 1ll. Various other methods of applying this
pressure are also conceivable. It should be noted that the upper
pressure member lla is disposed at the height of the upper middle
transportation path, and the lower pressure member 1llb is
disposed at the height of the bottom of the upper mnmiddle
transportation path. -

An upper pressure member l2a and lower pressure member 12b
for pressing a check $ from the back thereof against the image
scanning surface of the second image secanning sensor 12 are
likewise disposed opposite the second image scanning sensor 12.
The effect of this upper pressure member 12a and lower pressure

gaper



stoppi ng out put of BOF detector 9 and TOF detector 10 respectively. It
shoul d be noted that either of the imge scanning sensors 11, 12 could

al so be used as the sensor for detecting the |eading edge of the check S,
in which case the Tor detector 10 can be omtted. A print head 14 is

di sposed in the straight part of 4the first transportation path Pl between
the second transportation rollers 7 and discharge rollers 8. This print
head 14 is used for endorsing a check S, and could be used as needed to
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char ac r |nfo t|o rlnte w th nmagnetic, i nk
13 rea S tq:'])ée a‘;ﬁé\q iapppgaﬁpgsgetaf this embodiment is configured
to operate based on check S detection by the BOF detector 9 and

TOF detector 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 alsc 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 P1 between the second transportation
rollers 7 and discharge rollers 8. This print head 14 is used for
endorsing a check S, and could be used as needed to print the
check S.

A TOC (top of card) detector 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 insertion opening 20 to detect a card
C inserted from the card insertion opening 20, and operates to
deteet the trailing edge of the card C by detecting when the card
C passes the BOC detector 25. The TOC detector 26 is disposed



the surface of the MCR 13 by a pressure | ever 30 disposed" opposite the
MCR 13 with the mddle (now shown) transportation path Mtherebetween. A
di spl acenent sensor for detecting the thickness of the check S by sensing
t he di splacenent of this pressure lever 30 could he provided, it needed,
for detecting when nultiple checks .S are fed together. nore specifically,
It a displacenent sensor is provid%ﬁ, di spl acenent of the pressure | ever
30 is detected, and if the displacenent of pressure lever 30 is greater
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I ndepepdesiidtedVren the BOF detector 5 detects a check S in this
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one bybehwssi thdestrivsedrodker Wien MICR 13 is a sensor for reading
magnetic ink character information printed with magnetic ink on
the check S. The MICR 13 reads the check § 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 shown) transportation
path M therebetween.

R displacement sensor for detecting the thickness of the
check S by seﬁsing the displacement of this pressure lever 30
could be provided, if needed, for detecting when multiple checks
S 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 te a specified amount, it can be used to determined that
two or more checks $ are being conveyed together.

(Transporting a check)

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

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



check S is pushed further into the first transportation path Pl1, the

| eadi ng edge of the check S reaches first transportation rollers 6. O the
first transportation rollers 6, pressure roller 6b is urged by spring
force toward the drive roller 6a, an the check S is grabbed snoothly by
the drive roller 6a and pressure %er 6b. The check 8 is then conveyed
by rotation of first transportatlon rollers 6 inside the first
transportation path PI along the wall of the U—shaped out5|de gU|de 2a.
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therefore Inserting the checks S one by one is described next. When a
check S is pushed further inte the first transportation path P1,
the leading 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 grabbed smoothly by the drive roller 6a and pressure
roller 6b. The check S is then conveyed by rotation of first
transportation rollers 6 inside the first transportation path Pl
along the wall of the U-shaped outside guide 2a.

When the leading edge of the check S transported by the
Tirst transportation rollexrs 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 from there is turned on. A data reading apparatus .1
according to this embodiment of the invention supplies power only
when needed, including to drive the rollers, and is constructed
to prevent unnecessary power consumption.
The check § is then transported to the first image scanning

sensor 1 disposed on the outside gquide 2a gide, and a first
image of the back of check S is captured with the check § pressed



di sposed only at the bottomof the mddle transportation path M The front
and back i mages of the check 9 captured by the first and second i nmage
scanni ng sensors 11, 12 can be sent to a host conputer, or processed by a
processor in the data reading appargﬁus 1. The captured inmages could al so
be presented on a display for visuaf”inspection of the check S. This

di splay can be provided separately or as part of the data reading
apparatus | itself. The | eading edge of the check S then reaches the
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speci fdisprseceonlyaatbehe 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 also 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
itself. ‘ .
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 exit 4
gside 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 i1t moves passed the print head 14. It
will be obvious that a configuration in which the check 8§ is
stopped and the print head 14 is moved to print is also possible.



run in the first transportation path P1. (Card transportation)
Transportation of a card C along the second transportation path P2 is
described in detail next with reference to Fig. 6. Wen a card Cis
inserted fromthe direction of arrow C to the BOC detector 25 toward card
i nsertion opening 20, the BOC detegtor 25 detects the |eading edge of the
card C, starts rotation of the pressure rollers 16 and reversing
transportatd-en roller .22 and tiwps.the first and second ismge.scanni ng

sensors 11, 12 on. That is, as with the first transportation path P1,

power to th co trapsportatjon path P2 turns qn only en . needed, and
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then easily remove the check S after a specific process has been

run in the first transportation path Pl1.

{Card transportation)

Transportation of a card C along the second transportation
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 Pl1,
power to the second transportation path P2 turns 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 § does not operate.

When a card 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. 6 (a). More
specifically, the card C is grabbed between upper pressure rollexr
16a and drive roller 17 as a result of being inserted at height




when the card Cis transported by the upper pressure roller 16a and drive
roller 17, the | eading edge of the card Cis grabbed by reversing
transportation roller 22. By detecting the nunber of steps advanced by the
stepping notor, the card Cis afhen stopped as shown in Fig. 6 (b) after
the trailing edge of the card C has been conveyed to a specific point
separated from the first image scanning sensor 11. Using this position as
the reversal starting point, rotation of the reversing transportation

roller ¢22 .5t rev e nd rd Is.conveyed. in_t rev e
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12. Th% card C.i.s pu ﬂed to the first and“secaqn | mage scanni ng sensors
11, 1295 Vﬁpﬁ&llﬁr‘gsi r @0 HRRYE 1 PECBRBES1 RPLeL hibRosihiedn EReWPIG Fig.
6 (c). dehentoheZ’ithen adeitestsr dilte itregd iseamrigey ofenher gatd, clankd Rk
scanni [ | a d 4§ di ti arr fromthe
card i?ggr H%r?%%%gecrﬁsngasg.éé%i ;t%%onjb'{he%%ggthﬁggcé&; g’%r Sgggsi 9 g ence.
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for exafiye scahifgOnserdbrsand C 19yl dahl LréSRRILT ceinBBEr bk eEhi On
and th ca ng operati,on conpl eted w thout reversi'ng the Car - by
detect?é%f%ﬁdyg @%ﬁiﬁgrgﬁgg KR°¥he card C and setting a reference position
for card t Whempdiheaiagd. ¢ Boirangppréednbyothereupparspyessure roller
' 16a and drive roller 17, the leading edge of the card ¢ is
grabbed 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 specific¢ point separated from
the first image scanning sensor 1l1. 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.
An 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 first and second
image scanning sensors 11, 12 by upper pressure members lla and
l2a at the position shown in Fig. 6 (¢). 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 thig card C processing sequence.
Cards C are ingerted te the second transportation path P2 in
the opposite direction from the check S transportation direction



Cards C travel the top side of the second transportation path P2 with the
hei ght at which the card Cis transported maintained by the bottom guide
24 on the card insertion opening 20 side and by the bottom of
transportation part (end) 21c in t&f card reversing path 21. The height is
basi cal |y mai ntai ned by gripping h the upper pressure roller 16a in the
upper mddle transportation path so that the card does not drop while
being transported, but the dropping prevention nmechani smdescribed bel ow
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scanni ng se(mwppihly, pkaventlbnsmeeﬁgﬁigﬁ t. As shown in Fig. 8, an upper
presaune T, WSl Wl B B b et o e 17
agai ns@athe P2 rkth | fhge fsq:iah’h ngtseffsisth 1the \Wesrd r @nsigor trapspoxted C,
the umpfintained by the bottom guide 24 on the card insertion opening
20 side and by the bottom of transportation part (end) 2lc 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 is a schematic section diagram showing the
relationship between upper pressure roller 1l6a, lower pressure
roller 16b, and the drive roller 17.

As shown in Pig. 7, of the upper pressure roller 1l6a and
lower pressure roller 16b, only upper pressure yoller léa
engages card C. Generally speaking, if a single solid roller is
used and a card C of a certain thickness is grabbed only by the
top end of the roller, the resulting single-sided contact skews
the roller such that the card may not be transported normally.
The roller is therefore divided top and bottom into an uppex
pressure roller l6a and lower pressure roller 16b.

Furthermere, if an elastic material such as rubber is used
on the surface of pressure rollers l6éa, 16b, the upper pressure



pressure nenber 1la will press the card C against the first imge scanning
sensor 11 but the | ower pressure nenber 11b which directly contacts the
first image scanning sensor 11 will not because there is no intervening
scanni ng medi um at that height. Thexard C can therefore be supported from
the bottomby the top surface 11c of the |lower pressure nenber 11b in the
event the transportation height of the card C drops while the card is
being transported. In other words, the | ower pressure nenber lib wll
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Conpregiéggt Pr gtacts gﬁe %Régggimagg scanning sensor 11 will not
because there is no intervening scanning medium at that height,
The card C can therefore be supported from the bottom by the top
surface llc of the lower pressure member 1ll1b in the event the
transportation height of the card C drops while the card is being
transported. In other words, the lower pressure member 1llb will
function as a dropping prevention member for cards C.

The second image scanning sensor 12 can alseo function as a
dropping prevention member for second scanned media in the same
way as first image scanning sensor 1l. It will thus be apparent
that card € dropping prevention members in this embodiment of the
invention maintain the heightwise position of the card ¢ 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 caxds)

Checks § and cards € are 'generally made of different
materlals 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 preassure applied to checks S and
cards C is therefore deseribed below using by way of example an



The first novabl e guide 131 has an upper shaft support part 131b and a

| ower shaft nounting part 131c forned integrally at the ends of a guide
base 131a, which is a | ong nenber disposed parallel to the height
direction, by bending said ends at _a right angle toward the inage scanning
sensor 12 so that in section viewZit forns a shall ow C shaped overal |
geonetry(see Fig. 9). The wupper shaft support part 131b protrudes farther
than the lower shaft nmounting part 131c toward the image scanni ng surface
12a of uppbe pregeuseamembgrseisoand? loaed pressureamemberlikd afndrudy upper
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suppor a 3 nd | ower shaft support part 131c at a position in the
heightéfggr%P?% gi%ﬁ? A first rotary shaft 132 on which the first rollers
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surfacesgl2a S|de) of the imge scannlng sensor 12. As shown in Fig. 9, a
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m)vabl@nglﬁ cm:wg@cﬂ itheulgadebycamring sF@QiR ¢o that in section view
it forms a shallow C-shaped overall géometry(see Fig. 9). The
upper shaft support part 131b protrudes farther than the lower
- shaft mounting part 13lc toward the image scanning surface l1l2a 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, i.e. with the long
axis of the holes substantially perpendicular to the card
transpertation direction, are disposed to the upper shaft support
part 13lb and lower shaft support part 13lc at a position in the
heightwise direction. A first rotary shaft 132 on which the first
rollers 133a and 133b are mounted is inserted to these long holes
137, 138 and installed so that the first rotary shaft 132 is
parallel with the image scanning surface (l2a side) of the image
scanning sensor 12. The first rollers 133a and 133b are mounted
coaxially to the first rotary shaft 132 with a specific distance
therebetween, and disposed so that the tops and bottoms and part
of the sides are substantially covered by the first movable guide
131, The first rotary shaft 132 is slidable lengthwise to long



second i mage scanning sensor 12, and is positioned with the distal end
131d of the upper shaft support part 131b in contact wth the i mge
scanni ng surface 12a of the image scanning sensor 12. \Wen there is no
check S or card C on the image scanning surface 12a of inmage scanning
sensor 12 and the distal end 131d 2%f upper shaft support part 131b is
positioned in contact with the inmage scanni ng surface 12a of inmage
scanni ng sensor 12, the distance between first rotary shaft 132 and the
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When there is no check S or card C on the image scanning

surface 12a of image scanning sensor 12 and the distal end 1314
of upper shaft support part 131k iz positioned in ceontaet 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 the 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 lZ2a of image scanning'sensor 12 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
contacte image scanning surface 12a, the force of spring 136 is
balanced with the sum of the resistive force (reactioﬁ) 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 scanning surface l2a through first rollers



ref erence height (height L1), that is, 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 141, second rotary shaft 142, second rollers 143a and 143b, and
spring 146 The second novabl e guﬂhe 141 has a shaft support part 141b
formed integrally to the longitudinal mddle of a guide base 14l1a, which
is a longitudinal nenber disposed parallel to the heightw se direction.

The cenigp %%Ianq@wgwasﬁaéﬁ%%eaf H}hethéefé’f%ré‘iaég Heft13&42 and Wi ch

t he second |l ers 1433 and 143b , are disposed is, fr tably nDunted
i n t he SEREFRLBEE ALY ¥ (h91BPTHAE SORSRANEIAT} CUMEPEAEP 186
nountedompalsalby gpoitdel Bacond rotary shaft 142 above and beIOM/the

center con a h 2 {Wint h

specific gaeﬁ§ ere etm%géégTﬁg;sgggnzﬁﬁﬁﬁp é iﬁ%gaﬁéﬁﬁééblgﬁé i%ré?%ure
nenber§eF6FibF@s%¢%ﬁea check S or card Cto the image scanning surface 12a
of image scenai n@aﬁ@mtib& axd ahe mbeaﬁseﬁréswﬁ atpeniMezh. 14fte siecond

rotary,shaft, 142 Nl i f|r aft 132, this second rotary
shaft $98° Fibﬁ%tn°%# %ﬁh tgn g?asflt menber such as a conpr essi on
spring. TheFi@eohd m\AatﬂGéleg@Itde geqtﬁ.gnudgwrm ahrihey 1osen ereséunehe
secondyb@iBEL BE@NNI Ng sensor 12, and is positioned by the second rollers

143a and 143b c tactln e scanni ng surface 2a of e scanni ng
sensor e g’ﬁgf‘dﬂ? d?e‘&b? 46 s @éﬂ%‘?s?% %r%”"t
constanefetgmm henrphbs$hamgls‘pr1.hg, 13&1a¢tf mmpediqy]mdenndhb’eanee 30, and
the T Ohéfy t?xé{m'eﬁbtbﬁs@@rams#b@u@.ﬁ%s padhl ‘l‘:ﬁ&oPBﬁ whﬂaﬂec caRg 8

surface | mage. scanni n nmeans second rollers
e gL b B Gy Ko ddalP ity (W P dOWieEn BRRFEHTEoRSRESE on
spri ngl4@4 hpeshesseaohde morabte qm&ﬂarmﬂsurBecendZam&hﬁynnﬁnﬂtanaﬁng

sensorg %%;fgﬂﬁéysfﬂiﬁétanﬁohhfﬁsléﬁéa? ﬁ} In this enbodi nent of the

i nvent ¥ on Qé&g533|on sprln %$ ressure menber 130 and the

spring 146 B d gregahire ri4lach RESpFEPRRTY oP2pFedéilhy

CheCkaéimﬁuiintegrally to the longltudinal middle of a guide base 1l41a,
which 1is 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 shagft 142 with a
specific gap therebetween. The second rollers 143a and 143b are
pressure members for pregsing a check S or card C to the image
scanning surface 1l2a of image scanning sensor 12, and are
dispesed to rotate with the second rotary shaft 142. Unlike the
first rotary shaft 132, this second rotaxry shaft 142 is not
directly urged by an elastic member such 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 1433 and 143b contacting image scanning surface
12a of image scanning sensor 12.
The spring constant of spring 146 is equal to the spring

constant of the compression spring 134 of upper pressure member



thin cards C, and the spring 136 of upper pressure nenber 130 is the
strong spring for pressing thick cards C. The construction of the |ower
pressure nenber 140 is as described above. QOperation of the upper pressure
menber 130 and | ower pressure nenber 140 is described next with reference
to Fig. 11 and Fig. 12. The work 8% each spring is al so described bel ow
whi | e describing the operation of the upper pressure nenber 130 and | ower
pressure nenber 140. Scanning a narrow check SA is described first. A
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menber rddepdi 1 34 henF gyl novabl e guide 141 is turned. In other words,

t he check [ ressed. by the ressure fromspring 146. The i nmage
scanni ng sgﬁgoﬁhgﬁ Fﬂgﬁd1%§5€58£B$E§ 3H¥8Et§°ﬁr§gglFH&PFgSPHBHfﬁﬁm@DQ
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i s trarsHori%rs o tHRe (FRSING (136 odr MPResh Prgsenrp1mgmbere 180y d8
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et veen ¢ he Socoanecrartied ™89, SEEITREE BRI REE el 1AL 0R 20 and
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and Fig. 12. The work of each spring is also described below
while describing the operation of the upper pressure member 130
and lower pressure member 140.
Scanning a narrow check SA is described first.
A narrow check SA is  transported through first
transportation path Pl at the first reference height (height L1l).
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 1432 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 8 +traveling in +the form transportation
direction to capture an image of the check SA.
Scanning a wide (“thicker”) check $B is described next. It
is assumed here that the thickness of this check SB is greater
than second height IL2.



The top part of the check SB pushes against the first novable guide 131,
vertically displacing the first rotary shaft 132 to the inmage scanning
surface 12a while simultaneously the bottom part of the check SB pushes
and turns the second novable guide 141. The top part of the check SB is
thus pressed to the inmago scanning rface 12a by the urging force of the
conpression spring 134 by way of first rollers 133a and 133b of the upper
pressure nmenber 130, and the bottompart is pressed to the inmage scanning

surface 12a4b [ G Spr,i 146 t he second, rollers
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rol | engyebdddAbmbasl 130, and the bottom part is pressed to the image
scanning 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 thus held and conveyed in the
form transportation direction, and captures an image of the check
SB.

In other worde, 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 substantially equal to the pressure of spring 146
on the bottom part of the check SB. Therefore, the check SB is
pressed with uniform force in the bottom part and top part, and
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) is described next
with reference to Fig. l2.



and i mage scanning surface 12a of inmage scanning sensor 12 as shown in
Fig. 12 (a). The card C at this tinme pushes the first rollers 133a and
133b and displaces the first rotary shaft 132 away fromthe i mage scanning
sensor 12 along long holes 137, 138. The thickness ha of this card CA is
such that the first rotary shaft 132 does not push on the | engthw se ends
137a, 138a of the long holes 137, 138 (ha < H), and the distal end 131d of
upper shaft support part 131b therefore renains in contact with the inage

scanni ng su e,l2 T Lir | 1 1338 are therefore pushed
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t he splm:efn eathaft support part 131b therefore remains in contact with
the image scanning surface l2a. The first rollers 133a and 133b
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 spring 134 by way of first rollers
133a and 133b of upper pressure member 130. That is, the card Ca
is pressed by the weak force of the 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 hb > H)} is described
next. '

When a thick card CB is inserted from the card insertion
opening 20 at the second reference height (height 1.2) in the same
way as a thin card CA, the card CB is 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 toc the second image
scanning sensor 12. A card CB thus conveyed to the second image



distance H, the first rotary shaft 132 pushes against the |engthw se ends
137a,. 138a (on the side away fromthe i mage scanning sensor 12) of the

| ong hol es 137f 138, and the distal end 131d of the upper shaft support
part 131b separates fromthe inage scanning surface 12a of inmage scanning
sensor 12. As a result, the card3B is pressed to the image scanning
surface 12a by the urging force of spring 136 by way of intervening first
rollers 133a and 133b of upper pressure menber 130. That is, the card CR

is pre t o} n sca sensor 12
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transpéﬂPaﬁlGﬁaBPFEEtPBﬁfaﬁﬂdlzéanuﬂmgganSpﬂagéngfBﬁneccaﬂa @B. shown
summar ijperighergi sy, rollers 133a and 133b are conflgured so that the
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pr obl eqﬁrqscg;; pyertdrerit )the strong force of spring 136. The image
gcanning sensor 12 then illuminates the card CB as it is thus
held and conveyed in the paper transportation direction, and
captures an image of the card CB..

To summarize, the first rollers 133a and 133b are configured
so that the applied pressure changes suddenly and nonlinearly at
a gpecified length according to the thickness of the card C. More
specifically, an uppef 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 cardes using a single device not having a
special switching device.

Because multiple scanning devices typiecally cannot be
installed in the limited space available at a kank teller window,



A second enbodi nent of ' a data reading apparatus according to the present
I nvention is described next with reference to the acconpanying figures.
Fig. 13 is an oblique view showi ng a data readi ng apparatus having a
plurality of transportation paths ac grding to this second enbodi nent of
the present invention. Fig. 14 is a % an view show ng the arrangenent of
various devices for this data reading apparatus. As in the first

enbodi ment, a data readi ng apparatus 100 according to this enbodi nent of
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part, @t Sransportation path P1 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 first scanned medium in addition to capturing
data therefrom, and the first scanned media is therefore composed
of a printable material. The second scanned medium is composed of
a material that is difficult to bend, such as a drivers license
or credit card. A check S is therefore used as the first scanned
medium and a card C as the second scanned medium.

Part of the curved transportatién path in the first
transportation path Pl is a straight part referred to below as
the middle transportation path M. A straight connected
transportation path 121 is connected to the middle transportation
path M so as to form a straight line with the middle
transportation path M. This middle transportation path M and
connected trangportation path 121 form a second transportation
path P2. The first +transportation path Pl and second
transportation path P2 thus share this straight middle



di scharged to the right in the direction of B. This U-shaped first
transportation path P1 is conposed of outside guide 102a, inside guide
102b, and transportation part 102c, which is the space between both gui des
t hrough which the nmediumis actually conveyed. This transportation path
102 is thus conposed of in the transifortation direction a straight
transportation path on the entrance side, a curved transportation path
bendi ng substantially 90 degrees connected to the entrance-side straight
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this middle transportation path M, and a straight transportation
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 5, are
disposed to the middle transportation path M as data readers in
this embodiment. As a check S-is conveyed through this middle
transportation path M, specific data is read from the check, the
transportation divection 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 connected transportation path 121 of length L12 is
connected to the inlet side of this middle transportation path.

This connected transportation path 121 is composed of outside



this mddle transportation path and connected transportation path is
therefore a conpletely straight transportation path, and can therefore
transport hard-to-bend second scanned nmedia with no problem A card Cis
inserted fromthe entrance 124 (Figure 14) of the second transportation
path P2, transported through the segend transportation path P2 and
scanned. The transportation direction of the card Cis reversed before the
| eadi ng edge of the card C reaches the curved transportation path, and is
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transportation mechanism composed of first reversing

transportation roller 122 and second reversing transportation
roller 123.

Transporting and scanning a card C can be done in the same
way even if the connected transportation path 121 i=s connected to
the exit side of the middle transportation path M. The problem
with this layout, however, is that when a check S is transported
and the check § passes the middle transportation path M, the
check should normally curve 90 degrees following the 90 degree
curve of the outside guide 102a of the transportation path, but
could be conveyed toward the connected transportation path 121
straight in line with the middle transportation path M. This
makes it necessary to provide a 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 1is connected te 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
connected transportation path 121. is therefore connected to the



transporting of a check S along the first transportation path Pl. 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
transportation path entrance 103 the transportation path 102. Checks can
be | oaded manual ly or by a nechani cal éeeding met hod. An aut of eeder could
be provided so that a plurality of chcks S can be | oaded and t hen
automatically supplied one by one to the transportation path 102. When the
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second transportatiqn rollers 107, and discharge rollers 108, and
there is no problem with all rollers 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 mechanism for
transporting cards C does not operate.

Operation when the checks S are inserted one by one is
described next. When the check S is inserted further, the leading
edge of the check S reaches first transportation rollers 106. The
Iirst transportation rollers 106 include drive roller 106a on the
inside quide 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 § ie therefore
grabbed smoothly between the drive reller 108a 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 Jeading edge of the check S reaches the second
transportation rollers 107, the trailing edge of the check S must



remai n before the second transportation rollers 107 (leaving a feed margin
for the second transportation rollers 107). when the | eading edge of the
check S transported by first transportation rollers 106 reaches the TOF
(top of form detector 110, the power to the inage scanning sensors 111,
112 and M CR 113 |l ocated downstdeamtherefromturns on. Power is supplied
only when needed, including for driving the rollers, resulting in a
mechani smthat prevents unnecessary power consunption. An inage of the back
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In addition, data preprinted to the check S using magnetic ink is
read 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 ecan be specifically
processed by the processor device of the printer comprising this
print medium transportation mechanism. The captured images could
also be presented on a display 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 S reaches second transportation rollers 107. The second
transportation 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 S 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




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
mechani smfor retracting and protecting the print head 114 at a standby
position when not printing could also be provided. The check S printed by
print head 114 is then dischargedggn the direction of arrow B by discharge
rollers 108. These discharge rollers 108 al so have basically the sane
construction as the first transportation rollers 106, and the check S is
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As described above, by forming a U-shaped transportation
path by which an inserted first scanned medium is returned after
making a U-turn, 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 ¢ is inserted to the second transportation path P2
from the entrance 126 of the second transportation path P2. When
detector 25 detects the card ¢, first reversing transpertation
roller 122 and second reversing transportation roller 123 start
turning, and power is supplied to the image scanning sensors 111,
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 S does not operate.



as rubber is disposed to the outside surface of each roller so that the
cards can be transported without slipping. As with the first
transportati on nechanism the rollers could be urged by springs to
dependably grip the card Cwith t 1roIIers for transportation. The card C
I's then grabbed by the first reverSing transportation roller 122 and
transported. inages are captured fromboth sides of the card C as it
passes an opposi ng position juxtaposed to the image scanning sensor 111
and i mage sganni sensor 112. Transportation then stops when the |eading
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‘the card C is gripped by the gecond reversing transportation
roller 123.

Various methods could be used to stop transportation, and
this embodiment uses 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 detects the
leading edge of the card C.

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

By having a straight second transportation path P2 and not
just a U-shaped path, the present invention can also read data
using the same device from a hard-to-bend scanned medium such as
drivers licenses and credit cards.

Because multiple scanning devices typically cannot be
installed in the limited space available in a bank teller window,
for example, it has been necessary to qo to a scanner located in
a4 separate place to acquire data from a drivers license, for
example, thus reducing job productivity. The data reading



Thi s enbodi nent has a strai ght connected transportation path disposed to
both sides of the mddle transportation path M Wen a connected
transportation path is also disposed to the exit side of the mddle
transportation path M a sw tching chanismfor selecting the
transportation path nust be provided® Wen it is not necessary to discharge
the check S to nore than one exit, the connected transportation path
should only be provided on the inlet side to the mddle transportation

pat h. a [e ur IS necessary to select and
|dent|f%§r}fa$e %?"afggﬂ 6 B]'éf mefsthéaénﬁwmmy howéreet ayout
descri s@® iselvei thiabpdenten. can be effect ively used to select the

di schar ge t n S xit side of
the migdle tr Eﬁ"éo?%w‘“ ApPRERPA “Reofalfy XS RS pbadlinens 7 1 n
Fi g. ?‘Fa)inf’ﬁﬁ ?%ng 385 heh [ext WishcsrAecence to a]i'lbg)orltw.t i on pat h
c;)mmgl cat i Mhisi embd:dhmmxu thad de safratigdt Hbﬂﬂb@té& PSS LY AL Y 118

cl ose side S | ine, S open to t e side
T whi CEPhasastReeathREsEE of e hIGUR aaitiortanden, Phter dhofthem
check 8 Fﬂ%@?g*é%d #‘-Fwam:é:amim@cw&h b# alsovdispamached it dxiansyaqrd ation

path Pas ithecaridaled drurimisl taltolt Yatheds | rANSROELALASmBBAR ! 0,1 | TSt
rans cann | mage scanni ng  Sensor

112 aﬁgé%%%{ﬁ %r@‘?&ﬁ“ﬁ%‘sﬁ"a H&Pg@ﬂtgrf“??ﬂ'e b?ilﬁg’%‘%f{irclﬂ?-of garrow B. Wen a
card Cis i¥bentiy #—Fonpﬂih@ealeﬁseryortoofdiam\m@ tll'ie difeckony ey8dmby-el he

secondthdRNeNer eALL PNEHBCBARNKS n annyng, sensor s
111, 4 Rhafted draf en r rsre%lgo%i %y Bed can

oo dbbent N | GE"ERR LB fad Eh Hhe imidiin Cupusserkacian | pota.o;
shown When R gdats fbad tahreorapdcﬁrsanrbafdheamﬁbs?w}yehﬁ;t@QJI_%@.% thH
E_g;/er S;Ffb?lians at i Oﬂ@"d?i‘: n on f}ﬁ rggf‘gasetf%ﬁ%nﬂ?f'ﬁ?#‘gﬁ' pat h
si de d'éh%-'ur J%‘-'Iﬁegmesbe TeEfedbieelnf useda
check & |s£laqtseh9ed:.schargéepaitmect ion of arrow A to the first

A switching mechanism 127 is disposed on the exit side of
the middle transportation path M in this embodiment of the
invention. In Fig. 15 (a) the transportation path (the connected
transportation path communicating with the exit side of the
middle transportation path M) is closed to the side advancing in
a straight line, and is open to the side in which the path curves
90 degrees. As described above, therefore, a check 8 inserted
from the direction of arrow A to the first transportation path P1
is conveyed through the U-shaped transportation path by the first
transportation mechanism, is scanned by the image gscanning
sensors 111, 112 ‘and printed, and then discharged in the
direction of arrow B.

When a card C is inserted from the direction of arrow C, it
is conveyed by the second transportation mechanism, and scanned
by the image scanning sensors 111, 112, the transportation
direction is then reversed, and the card can be ejected in the
direction of arrow €. However, . with the configuration shown in
Fig. 15 (b), the card C can be advanced and ejected without
reversing the transportation mechanism.




transportation path Pl1, it is conveyed by the first transportation
mechani sm scanned by the i nage scanning sensors 111, 112, and then
further conveyed in a straight path and ejected in the direction of arrow
D. This enbodi ment coul d be used aggfoll ows when processing a check. If
there is no problemw th scanning by the i mage scanning sensor, for
exanple, the first scanned nediumis transported in a U shaped path as
shown in Fig. 15 (a), the back is printed by the print head, and the check
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for example, the check § is conveyed to the straight

transportation path as shown in Fig. 15 (b), and is ejected in

the direction of arrow D without printing the back,

A second scanned medium is processed in Fig. 15 (b) by being
inserted from the direction of arrow ¢, transported in one
direction, and then ejected in the direction of arrow D. Images
of the card are captured by the image scanning sensors 111, 112
as it travels passed. A mechanism for reversging transportation is
not needed in this configuration.

The layout could also 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. A
switching mechanism 127 is needed in this case, and it is also
necessary 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 deszcribed above.

Preferred embodiments of a data reading apparatug according
to the present invention are described above, but the invention
shall not be limited to these embodiments and can be modified in
many ways.

Designations of Reference Nos.
1 data reading apparatus




first transportation rollers second
di scharge rollers BOF detector 10 TOF detector 11
first image scanning sensor |la upper pressure nenber 11b | ower pressure
menber 12 second i mage scanni ng sensor 12a upper pressure nenber 12b | ower
pressure nmenber 13 MCR 14 print4head 16 pressure rollers 16a upper
pressure roller 16b | ower pressure roller 18 printing area 20 card
insertion opening 21 connecting transportation path 2la outside guide 21b
|nS|dezguldeugggdbr@ﬁgagrtatlon part 22 reversing transportation roller 23
second onnectlg%ltra sportation path 24 bottom guide 25 BOC detector 26
TOG det®ct oF P49 FRIFPessure device 45 WHAT IS CLAIMED I S; 1. A data

readln@capparanapofhati@nubau; and/ or scanning data froma first and second
pdirst transportation rollers for conveying said

scanned nedjy EOE@%#
first 4scantr)\egb ng a first transportation path having an inlet

3 paper supply part exit
transportation rollers

6 first transportation rellers

7 second transportation roilers
8  discharge rollers

9 BOF detector

10 TOF detector

11 first image scanning sensor
1la upper pressure member

11b lower pressure member

12 second image scanning sensor
12a upper pressure member

12b lower pressure member

13 MICR

14 print head

16 pressure rollers

16a upper pressure roller

16k lower pressure roller

18 printing area

20 card insertion opening

21 connecting transportation path
2la outside guide

21b inside guide

2l¢ transportation part

22 reversing transportation roller
23 second connecting transportation path
24 bottom guide

25 BOC detector

26 TOC detector

30 MICR pressure device



end and an exit; second transportation path for conveying said second
scanned nedi um 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 medi um respectivel y*> wherein the first transportation path
and the second transportation path have a common nutually shared m ddl e
transportation path through which both the first scanned nedium and the
second scanned nedi um pass when being transported by said first and the
second transportation rollers with the data reader being disposed al ong
said mddle transportation path. 2. A data readi ng apparatus as descri bed

i n cl aiwpal, rsher.armEptpe;first transportation path conprises: first
straig first curved transportation path connected

Qt trinsa%rtatlo. at h; >

bet ween "t he " L73%Ih FWPARALRG « £OF oRePALRg 2ARPH RS aNRdmgpctata i on
path fl@emchakiray and shcwot ismanmed meddopo tompphsing: the first scanned
medi um 90 d S Sy th ' [ ransport at i on_pat h;
second _cur vgéi'tghrE nL?'S%r at ie:)a;ltq'@gt hgg%%%ggct Zfdé“?o %‘é’eﬁhiﬁal e ’ﬁ%‘hspfoﬁ"aﬁion
pat h f §F2BRY g?ﬁgl?‘ﬁea % & T ssr traRsppstatirnpathrhaviand i rgt dsdained

medi umeadoahdra®Oextclgy ees as seen fromthe mddle transportation path; and
a second stggi t [ p copnected to the secaondcurv' ed
transport at %g‘?l&g%t hg Qé Eg.}‘%&-&gga %éggi ngoﬁppﬁ?ré‘f?%i’% de§@3‘idoed’e|"r?qﬂ ai m
1, wheFEfRAPed h@eddbBnAlonshshhe t aerendpditancpoptasdon patmskavimg e@eni ng

for insslet nend heemaennd rroanneed TRUBYMendNGL ﬁm@er(}iﬂ%' %x%%ﬁggfﬂgui N

pat h; gg?h é&gersing transportation path connect to the
transportation path for reversing the direction of transportation of the

second scarhedRr¥bdreader ofier heeadingt Apd/ohr saghnime datsefibmneGRBRIN].

the first or the second scanned medium respectively;

wherein the first transportatien 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 transportation 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 transportation path;

first curved tfansportation: path connected between the
first straight transportation path and middle transportation path
for changing the direction of transportation for the first
scanned medium 90 degrees as seen from the Ffirst straight
transportation path;

second curved transportation path connected to the middle
transportation path for changing the direction of transportation
for the first scanned medium another $0 degrees as seen from the
middle transportation path; and

a second straight transportation path connected to the

secondcurved transportation path.



A data reading apparatus as described in claim1l, wherein the first
transportation path and the second transportation path each have a
reference bottomwith the reference bottomof the second transportation
pat h bei ng di sposed at a height different fromthe height of the first
transportation path reference bot ¥8m such that the transportation height

of the first and second scanned nediumis different when read by said data
reader. 5. A data readi ng apparatus as described in claim4,, further

conpri sjng i.de for i ding The change in transportation direction of
the first s ‘hﬁ}‘hl PRAYH S cRBHndeggribead drasdpdm dti owhenehn with

sai d guilde sleeiond Hrapopeﬂt&&ianiyauﬁﬂcO ged:fromthe reference bottom of
t he second a adln ara us_as described in
claim a4, t#}Er ?é?ﬁgﬁ%»’g Q% H %ssﬁ g&r% Pgdl gﬁo ‘%o‘?/‘éa’ﬁ\%d el WAce
bottonﬂ@F° g Biddhe ¥¥QHERR#QQR jodn baghh Bod pre55|ng the first or the
second scanaedremsliaing Otkafsges cat Lalle atﬁndcéﬁﬁéé‘ék@r%és%ﬁemiﬂ@c
dlspos%g Bﬁég&&%g oé qﬁggg ttom, of b iecon transportation oa}% for
pressin o) & L EEVERe e s hbeqdinertior of #r%*tmra:afem ng
appar aPds ke descrndedsdanrpichi mediumhefreimn thée dinwet ipheSthiEcugRhee i S a
dropplagsgfey@ﬁt¢§gh er preventing the second scanned nedi um from
dropping below the re ‘erence bottom of the second transportation path. 47

A data reading apparatus as described in claim4, conprising a first
pressuke rohldntdlxpadédgahgparhhesrehe&&nm&ﬂuﬁd(HﬂCélaﬁ@el$e%%8%eln

oo SPeREEL 80 Peind v ddCRAD MG Srld Sld 'Rlacly (HHansRRERaN 8P n Bt

medi um and_second pressure rol osed of

the se®dfR PPé{ﬁsﬁorlf%##W%tbP#*&mt% p&he; rrgftelarenf:er ottemmnetd thedi um
A dat aseeaud ntrappponiatsicas sEsc bRt Id\lsﬂ»@ééa F{3 CQ”’H&R&h‘EQd@.fE"ér%thead

di spos 'fHEJ | Iy a tation
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wher ei $*¢h that the transportation height of the first 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 guide for guiding 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 transportation
path.

6. A data reading apparatus 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 described 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 transportation path.



the data reader is an inmage scanning sensor for capturing an inmage of the
first or the second scanned nedium 11. A data readi ng apparatus as
described in claiml1l, wherein the data reader is magnetic sensor for
readi ng magnetic data on the firkt or the second scanned medium 12. A
data readi ng apparatus as described in claimit wherein the first scanned
medi um i s conposed of a bendable material, and the second scanned nedi um
is conposed of a material composition difficult to bend. 13. A data
readi ng apparatus as described in claiml, conprising a medium detector

di sposed alona the second transportation path for detecting the |eading
edge affd tr&i faby HAfding apparasssnas deaantbledeln el aias poctdomgints iver ei n

transpar tfitristin prfeslsites eRW1érs GRIYIRE I HRBYd Sthé 0PkESFLACe 2p60LHLNG 4 0 &
detect Qg §L9SRA Lfﬁﬁ@ﬁggiégﬁgﬂﬂgaékﬂf%¥(¥fansporting the first or the
second scanned medium; and
second pressure roller disposed below the reference bottom
of the second transportation path for transporting the first
scanned medium.

9. A data reading apparatus as described in claim 1, comprising
a print head disposed along the first transportation path for
printing to the first scanned medium.

10. A data reading apparatus as described in oclaim 1, wherein
the data reader iz 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

difficult to bend.

13. A data reading apparatus as described in claim 1, comprising
a medium detector disposed along the second transportation path
for detecting 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.



