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METHODS AND APPARATUSFOR DETERM NI NG PRI NT PROGRESS
This application clainms the benefit of U S
w@e@giosizenal pat ent application nunber 60/519, BRL/UST00€B7414

on Novenber 12, 2003, entitled "Smart Printer

I ncl udi ng Configurable Tick Tenpl ate, Status

Updati ng, Col or Conversion, Print Progress Detection,

Print Conpletion Detection, and Paper Low Sensing

METHEDS ARD LPPARATIS FOE DAk RINRNING PRINGIROGRESS

part hereof Dy reference. BACKGROUND OF THE I NVENTT ON

The present invention relates generally to the field

OfThiy dpplication dAIRR tBpBgiefit 681TSy pravideord] pstent applivaivhi imber
[ nmet hods and_apparatus for determ ning print

rovi des
60/513;53 e on, Nogerare e 0 b entils o SRt onBRIUgHE L igueble
. 1 | | 3
Tikef SGHPRR Spds URR, AL Lot Bl oy PRB o IR Rk
CompdetitndDetattidn) endePapeoLotviBenting Wehtuods, twigiclh isl ihnyorpotateddabrein and

docunment .. When t he docunent reaches this sensor, one
made@%“ﬂ%&%o&l?é{ﬁia{}re&g%une that the document was printed.

Thi s approach has the di sadvantage of not being able

to know the printing progre a he_d nt i s being

printed. This & =4 , e t he

printing is finished. Another prior art approach is to

pl ace a sensor just past the printing nmechanism This
s ditspreseatrindentiootrelpieagenana lytodherfipld dipsintng.tMaretspecifically, the

r.inting mechani Wien t he docunment .exits the
presef iR FREaHa et Ak Eut A6 ra it phpberesn ke
docurB@it$Ring pfiedzan reasonably assume that the docunent
was printed. This approach has the disadvantage of not
baVhep prbntingadqermant Hds desitabledq vpriydhaldhe dacunpgat has finished

prinfl2PHFER e HEL BP B SPhoc] Y, 3 RRLPRE-SRL hipe i
docurp¢ritnWiheg thesdanghieieacshes thif senkbre bn@cdnaeasdhtblgppsunacthai the

to nonitor th rogress of r novenent. W thin the
document was printed. Tﬁis%ppr%ach has the Qlasggvantage of not be\{\lnlg able to know the

printing progress as the document is being printed. This approach only indicates when the
printing is finished.

Another prior art approach is to place a sensor just past the printing mechanism. This
sensor can detect that the document has exited the printing mechanism. When the document
exits the printing mechanism and passes completely through this sensor, one can reasonably
assume that the document was printed. This approach has the disadvantage of not being able
to know the printing progress as the document is being printed. This approach only determines
that the printing has started and that the printing is completed.

A further prior art approach is to monitor the progress of paper movement within the
paper advancing/drive mechanism. A disadvantage of such a system that senses paper drive
progress is that it does not ensure that paper was actually successfully moved through the
printing mechanism. For example, such a system may indicate that a document has been fully
printed, despite a paper jam just after the printer drive mechanism that prevents the document

from being fully passed through the printing mechanism.



paper advancing/drive nmechanism A di sadvant age of
such a systemthat senses paper drive progress is that
w0 poodossemot ensure that paper was actually  PCT/US2004/037414
successfully noved through the printing nmechanism For
exanpl e, such a system nmay deicate that a docunent
has been fully printed, despite a paper jam just after
the printer drive mechanismthat prevents the docunent
f ﬁﬁﬁbﬁﬁ'tﬁ@efo% by ad%%ﬁﬁga)uts 6 BBt HEnBAd dHd efﬂ)@aratus that detect print
anismlt woul refore be advant ageous t
progress of a@ecmcmtcb@mgamwxb Pavauld be furtter dévantagepud tntprOVlde areal time

SS o inte t . WO
indicdlgRh e neventhedEOTE s gk B e BorPRlered: AN e Sl futher
advan‘i’«fgebﬁ‘@to‘l%r M‘io&&%r@ﬁneﬁhb ptihi@ath ot eddR pribessld ©PabelrREht having
woul d be still further advantageouS to be able to
a plurdletyerf it fields apthierfliocementiis being privigd plt wenld 4leg be gdvagtageous if
n l he
such @%Hﬁsz nlid ap? E él?sn\gerg rnl&gn ?!ﬂla&e?ﬁ &f thBY F@?&‘ dF'IIVg hge%llﬁﬁsrh
admmhag@ay and dppatitls ofehdpidsent vt/ eafipapmiide thefeeegoing and other |
i ndependent of the paper drive nechanism The nethods
advandggesappar at us of the present invention provide the
foregoi ng and ot her advant ages. SUVWARYCF THE | NVENTI ON
The present invention provides nethods and appar at us
for determning print progress of a docunent being
printed. In an exanple enbodi mrent of the invention,
the print progress of a docunent is nonitored during
printing by nonitoring neans. The percentage of the
printing which has been conpl eted can then be conputed
in real time based on information received fromthe
nonitoring neans, for exanple by a processor
associated with the nonitoring neans. The conputed
percentage nay be stored in non-volatile nmenory of the
printer. Further, the conputed percentage nay be
reported to a host device associated with the printer.
Once the conputed percentage is reported to the host
device, it may be stored in non-volatile nmenory of the
host devi ce. The conput ed percentage of conpleted
printing may be displayed on a display of the printer
and/ or a display of the associ ated host device.



10

15

20

25

30

A printing error may be detected if [ess than 100

percent of the docunent is printed. If a printing
W@e006/051360 det ect ed, the processor may deter m nECTHIS1006037414

sufficient information was printed to provide a usable

document. The docunent may cpnprise virtually any type

of docunent. However, it is particularly valuable to

det erm ne whether sufficient information was printed

to provide a usagURIVARYTERITIHEIVERETOREUTENt

conprises one of a ticket, a coupon, a voucher, a

recei pt, or any sim|lar type of docunent having a .

ndAEPEFSgioR VPR prv‘aﬂwetﬁwsamd@paﬁwé fendrsermiaing peint progress

. i . ) ) : .
o e BELROHS LIRBIEL Y BRI e i proges o
a docuimentrig mpnitotedriyring priatichbypmoaittyiny neads, Thé percenthgeosfithgprinting
. .,nmeans may be inmplenented in saftware or ip hardware. .
which IFPSEWC%_P%/@PE%%B‘E CBIPHIRTJRIT AL Hmegrasehan InidrapticpAeceived
from %H%ﬁn&fﬁ@r&%%&ﬂs,%@%n@é/ bPs Pfd@:@%@? paeBhteafwith 8 R&nitoring means.
drive nmechanismof the printer. For exanple, the
moiietcomipntpdrpssoestage may beptarekinanogevatilg nveeey ofiflieqtinter.

Furthérl0 e?g@%pu%&lggfgﬁ?egl%a{%g E%aa/ Q?dr V%Jée:flh[Bgl o %ﬁ%gas?%égtgf with the printer.

Once flid dYnhpifled Per6 @IS is PappritdRthe Boftrdevicd Sllnfa9 be SRed Mchon-volatile
rotational mpvenment of the sensing wheel. The sensor

memopy\f ghentinst deviegh optical sensor. Alternatively, the

18O BB BERRR0 o gl o s iy o

printeiand/ops divplayrdiise amycigtedhost deviae.seri es of sensors
arranged al ong a paper path ich sense t osition .
of> PHBURESLRFEARY ‘A%%twéefﬁ@i%ﬁﬁﬁp 10P pgeaent %f‘ﬂgﬁ goq%nt 1s printed. If

a prinﬁgg t%krop Rt feedlvd BQ g&%sﬁﬁr gl d@:%nnﬂbewﬁ&fl‘tﬁ‘%ﬁﬁ‘f&éﬂt Gi¥olRAtfn was

eseries of sensors may conprise optical sensors.
printedl tb @rovad¢ o e$aple ddvensenJbe dooumianit meylcomppise MtueBy aeg typk of

e SRR TS GobRe AP SRSl proion
was ppitdd to ploBddd & ukdbRs dRxARR! ®haiine dosBiént @bmpHiSes one of a ticket, a

i nvention, the nonitoring nmeans nmay conprise a cam
coupagh paRueherrapteaeipt] opgnyt simildoyperehdoarnent baviag amanetary or legal
valuel " avel s al ong a paper path

In an example embodiment of the invention, the monitoring means may monitor
movement of a paper drive mechanism of the printer during printing. In such an embodiment,
the monitoring means may be implemented in software or in hardware.

In an alternative example embodiment of the invention, the monitoring means may be
independent of a paper drive mechanism of the printer. For example, the monitoring means
may comprise a sensing wheel which rides on the document and which is rotated as the
document travels along a paper path during the printing. A sensor may then be provided for
sensing rotational movement of the sensing wheel. The sensor may comprise an optical
sensor. Alternatively, the sensor may comprise a magnetic sensor.

In an alternative embodiment of the invention, the monitoring means may comprise a

series of sensors arranged along a paper path which sense the position of the document as the

document travels along the paper path during the printing. The sensors which make up the
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during the printing. A sensor may be provided for

sensing rotational novenent of the cam The sensor may
W@ up0ssed an opti cal sensor. Alternatively, theRCHERR04/037414

may conprise a nmagnhetic sensor. In an additional

exanpl e enbodi rent of the inyention, the nonitoring

means nmay conprise an optical navigation sensor which

senses the position of the docunment as the docunent

N B B e L P

serieSlOLIEARIE mAR o8 PHPE hieChamidally bethatel s@fsoprdciiatdd 18) svenddig of the
processor may determne a print conpletion status of
documsatpaleng be@apgrat-i ty of print fields based on the

¢ Uﬁlﬁﬂelpé?(ra:fng)(ﬁ]é @?ﬁodiﬁé& o‘?rtﬁe“ihvédtﬁ)'n?th%‘?ﬁ@li&)giég .'?ne%h?&%?

may be repor omthe printer to a host ice.
compeisa aehm, whibke iguotated by thie docongit e$ therdostmtuistravels dbeng a paper path

.reported in real -ti during.the printing of the
duringgRTpHInE. ArEgITHY 14 BPHUROAB G oL HPaUmARg g of the cam.
The Sh&reshy ddni}Re URloptitdl QeEBAN MerHtivEIStHRISEAY0R inafhPhise a

non-vol'atil'e menory of the host device. The print
magrfefielsehsonnpl eti on status may be di spl ayed on at | east

0 of a.printer display or host devige display. A

iR Bpp i Sinall GEbpls R AP dRE. 8 oA im Fpgmay
compse i bptiyal @hvigatic sehb@! vilciagesddth®p&sitiod 6f the @bEUthéngs the

error 1s detected, the processor nmay detern ne whet her
docugeni iravielsi adong hparee pathiduppg the inGNgs were printed to

prQVvi t ' e ]
D R Ang HEA o of B ARG ER oo A e e o
pluratityeofl prina fichis. Bingiprotastoahayedstérnpng aprifif @intbledidrstitbeof each of the
.0 ted p entage to determne the print fjield )
pluraliriKi Reot Sielce Paresony e CRERHCHPIREN S| fhe it sl RipiQn status
may Ef"lﬁ?lgfté? fﬁ)mdthﬁ grlﬁjrei" FPd h&s}t’ d?&_flcdl? g'of‘ E)Iczfrﬁrﬁé,gcﬁe gﬁﬂt £a8BbhpLRtion

cal an It ields. |In’su

n-critica
statuemipp He nepotted iheeaptiveakising thegyintio of thendocamient afhiequing figld

com R ) B B P TR DB T B i
memory of the host device. The print field completion status may be displayed on at least one
of a printer display or a host device display.

A printing error may be detected if less than all of the plurality of print fields are
printed. If a printing error is detected, the processor may determine whether a sufficient
number of print fields were printed to provide a usable document.

The processor may determine a location and size of each print field and compare the
location and size of each print field with the computed percentage to determine the print field
completion status for each print field.

In one example embodiment, the plurality of print fields may comprise critical and
non-critical fields. In such an embodiment, the processor may determine a location and size of
each critical field and compare the location and size of each critical field with the computed
percentage to determine the print field completion statﬁs for each critical ﬁeld.\ A usable

document may be created when all critical fields are printed.



percentage to determne the print field conpletion

status for each critical field. A usable docunent nay
wheoososmssed when all critical fields are printedl/Ukmo4/037414

processor may al so determne a |ocation and size of

each non-critical field and gonpares the |ocation and

size of each non-critical field with the conputed

percentage to determne the print field conpletion

st ARy | , i
o Pi3c By PR P 0 SRSRR i o o
comparesabiclocationca dwiZelvfieheh nowvenitidabfielBRyiERhPSGRLiedIpeidefiage to
THE WY The present invenfion w.ll ei nafter be
detena‘lé%f‘ctﬁﬁ B@at'\ﬁd e%pf‘?ﬂe{l SRS Pt WC’% Ren-sppeat ajéﬁc{- dr awi ng
£ . ; .
Me%?ond‘fﬁ?ﬁl%‘c}f&dg f&g’rﬁlfj gf;or[%?éé§ 46180 RInSrk LKE g)?((ﬂa\f?n%%?f;h%ccordance

and: gure” 1 shows I agram of an

5 with thebodintiemt of the invention; Figure 2 shows an exanple
enbodi nent of a print progress nonitoring nmeans in
accordance with the present invention; Figure 3 shows
an alternative exanpl e enbodi nent of a print progress
nonitoring neans in accordance with the present
invention; Figure 4 shows an alternative exanple
enbodi nent of a print progress nonitoring nmeans in
accordance with the present invention; Figure 5 shows
an alternative exanpl e enbodi nent of a print progress
nmoni toring nmeans in accordance with the present
i nvention; Figure 6 shows an exanple of a docunent
having a plurality of print fields for use in
accordance with the invention; Figure 7 shows an
exanpl e of a printed docunent created in accordance
with the print fields of Figure 6; and Figure 8
(Figures 8a and 8b) shows a flowchart illustrating an
exanpl e enbodi nent of a method for determ ning print
field conpletion status of a docunent having a
plurality if



print fields in accordance with the present

i nvention.7 DETAI LED DESCRI PTI ON The ensui ng detail ed
wa@le®sn5q360 on provi des exenpl ary enbodi ments onP@T/us2ed4/037414

is not intended to Iimt the scope, applicability, or

configuration of the inventi én. Rat her, the ensuing

detail ed description of the exenplary enbodi nents wl|

provide those skilled in the art with an enabli ng

description fmﬂ:ﬂg@q@g{yw op @ﬂ@' g?mm ment of
the invention, shou ﬁé 00 at various

changes may be rrade in the function and arrangenent of

of TSR PR i A0 TGEtn A1 £ P BRL TR S i appended

drawﬂigqigw@swﬁ&reim&rﬁun%ﬂam dedté fRe BRERAASad apparat us
for deternini ng print progress of a document being

printed. In an exanple enbodlnent of the invention as
S N Fj the p ) ress .of cune IS
o b oy SR ok sitelnRt - RbREE BBl R B {5 hbion
5 | Mdgwdechows bhexdnple %ﬁiboa@nenfbﬁa ﬁﬁﬁmﬂgﬁgﬁn@ﬁlt&h@ means in
printi ng whi ch has been conpl eted can then be conputed
accordp,nqeé@t the prespRidBYRIGAN] nf or mati on received fromthe
ol f r
R o SR AR ive B ST Gl b R BB fpopjorine
meanp é&i seotdages with threprsdent atentionjon- vol atil e menory of t he

nter 10. Furiher, the conputed percentage nay be
r e%s‘ﬂr@é*os O 30 APt ARARPR TAREPB AL d R Rragiss monitoring

10 mean@ﬁﬂﬁ@c%fdaﬂgewﬂﬁ%ecﬁ@%ﬂ ﬁ)tt?tﬁf:em age may be stored in

non-vol atil e nmeno e host device 20. By
stiigimd shhes eo amrn@tdvepaeqawﬁt agleodimentraf mtpiring progngss @tadtoring

i th t f | et ed
meant T B RPE b i PG ur | g a pover fail ur o of
t IRgReig¥hews AR e)gdiﬁl%ﬂ@ of b RBcig: hdﬁﬁ% @%h&@h Uf'p%ntjﬁélﬁs for use in
fu

retention is us to determne t econp
aCCOfé@?C@émlh@él@\fenbﬁm,ntl Nng upon power recovery. The host

15 r dopd é&r? 725?10%¥1n %)Q{I‘R%IF 3fa %mﬁ%ﬁ%%nﬁlnerﬁ AR SH accorﬁance with the print
fields of Figure 6 and

Figure 8 (Figures 8a and 8b) shows a flowchart illustrating an example embodiment of
a method for determining print field completion status of a document having a plurality if

print fields in accordance with the present invention.
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termnal, a slot machine, a gamng termnal, a lottery
ti cket machine, a transportation ticket vendi ng
wore@hiosise0 an ent ert ai nment ticket vendi ng nachPCEUSINA/037414
the |ike. The conputed percentage of conpleted
printing may be displ ayed orza di splay of the printer
and/ or on a display 24 of the associ ated host device
20. A printing error may be detected if |ess than 100
percent of the docg;gghﬂ]ﬁ)ﬁﬁwfﬂggr exanpl e,
printing errors su i ng and paper
jams may be detected if less than 100% of the docunent
| STHY dnbhiag defafle@ddtlipidogrotideOExdnsplal§teptiodtnerthiénly, and is not
processor 14 may determ ne whether sufficient
mtendenk torlivait therscores apnlicabiliy, vp configirafionofihainventipse Bathge, the ensuing
detallgﬁ %@scgﬁ)glUH‘élg{he@Xmﬁﬂfg)éﬂlﬁc?dl eﬁtrs Léﬁh oxﬁ@é’ Ho¥ egﬁqﬁ’éd in the art with

wever I CuU Yy va ua

_an end‘@lirg ddsaigptidrefoh emplemedting @rm(amplmm’mdlmnntvmﬁhqamvnmtﬁnh It should

R

withdu® eg# RBmatHé/ spﬁflmddasfcoﬁ@&me Myehavh é‘é]se@fd?ﬁﬂﬁttﬁé Yophded

ue I n“an exa nbodi ment of th
cla1msnvent| on the m)nltorl ng neans 12 may m)nltor

enment aper_(drive i S r| nt er
oY R S CLREE ARG AR fof Aoty o grogress
of a dRaMSntlbLinEyRed. TR he 8RR sld chbod@idnV\af e diventlomad shemrein Figure
In an alternative exanpl'e enbodi nent of the invention

1, thegying ipoegiessrof i dgavmaent is maitonsf dpgng AENtRsMsMRBjoring means 12

includ &Y rthg' srl eis f@ 2181@ %a%ﬁﬁg §Pth@;ﬁglgﬂg% %?C?lrl‘tag éeen %ﬁnn%leteg can then

ens ng e on cunen
be cohqﬁlt?ddaﬁ rél thﬁ@bﬁ&tb&ﬂﬁlﬁ&rmﬁtﬁ)h%@ﬁ\_&dﬂ(ﬁm gleanmapﬁmgpﬂetahs 12, for

(shown by arrow A) during the printing by print
mﬁkc%fhpwsgm 1‘%@%%@@‘1 aﬁ%\;he FOBHAHAS RACAE ld”fi ves the

COPUTE R 5 B RSB 103 i 1o

Furthegtheoampited peroentzgelmaisbaugporficd toe Ipusi devaes 2(bassaviatad mith the

pi e LSR5 B B BRSPS e o

device@0SBY s?b%m@%ﬂe E&nﬁ'{ﬁéﬂ‘ﬁégerﬁégetdf%rﬁﬁﬁg 3dmpRteAGHE RbnivBRitile memory,
sensi hg wheel The percent age

the percentage of completed prmtlng is maintained even during a power failure of the printer

10 and/or the host device 20. This data retention is useful to determine the completed

percentage of printing upon power recovery.

The host device 20 may comprise a personal computer, a cash register, a point of sale
terminal, a slot machine, a gaming terminal, a lottery ticket machine, a transportation ticket
vending machine, an entertainment ticket vending machine, or the like.

The computed percentage of completed printing may be displayed on a display 18 of
the printer 10 and/or on a display 24 of the associated host device 20.

A printing error may be detected if less than 100 percent of the document is printed.
For example, printing errors such as paper not feeding and paper jams may be detected if less

than 100% of the document is printed. If a printing error is detected, the processor 14 may

determine whether sufficient information was printed to provide a usable document. The
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of printing may then be conputed based on the anount
of rotational novenent of the sensing wheel 30
wa@lei0805m60 by sensor 32. The sensor 32 may conpPCHESHNG/037414
optical sensor. Alternatively, the sensor 32 may
conprise a magnetic sensor. Virtually any type of
magneti c sensor may be used,8 i ncl udi ng a nagnet and
Hal | effect sensor, a nmagnet and detection coil, two
Interacting. coils
docunéené n%aézacmr o SFP{ a,ll\ﬁ@%; ﬁ'ﬁ’g§g dgﬂnléernlrtélilfl?\!\yg\%é rrgizsgt]ah%utlargfvaluable
to detbfi€iné Methier QiFfigiensinfidmation Wagpiigtedto prloeidernistibleidogument when
means may conprise a _series of sensors 40 arranged
the dognEgat GomePTEREHERE 9%& kel AFOBPOTS & YQBCHSR A 156€10h 0p AL $MiRE
docuﬂ&ﬁﬁgﬁﬂgaﬁn&fét %glt%ﬂg travel s along the paper
& printi ng. The percentage of printing
rrmy afh hﬂtm}bie enﬂbmiinﬁ@d obths émiveation, Hee thosttamuemeas 12 may monitor

docu as tr led t th :
movegigk mvef Vemhnisg thAdnien o BRES H‘S‘%I%ﬁbs‘ifb Phe
emboﬁ?ﬁén? Sth@fnoﬁﬁ&%ﬁ% ﬁleﬂﬂ% 1PB¥ia ¥ BERp ] 88 e@Bd iR ftvp R0 8PInShardware.
Al'ternatively, tThe sensor's which make up the series of

s ém 80 akem@twcagxaomhqawlscehmel@thﬁrﬁh%mﬁlwcmms showd inBiggen 3 the

ated by nmovenent o
moniignk i ey (PRI s nipba iR IRCh Dot P B8 sORRE oot 20
may e GNA¥RobnEtSUHNA rday BeStatEUstiBE HoEniene o Sraffely along a paper path
conpri se a cam 50 whi ch is rotated by the docunent
(Sho“alsb}t areovd Ao whneing e nrinding by PalnbRGChaniapat- HaeperAryg meﬁgamsm 36
el o S b AT Y b B M, Bdag ol Ko nsin
wheem (Dmayl &d shigpendet) $orregampleatom adbusing efithetprinters hyearcam FDand

tensidigg P rsPHPRABCLIA 5050 SSRERES Rk FYER RGO ffgsensing wheel 30
t

e

of pridéhgniag dihdmyo@cmmamtecﬂiased]'m&senmnt GiZfotmwn@lan@vanmt ahthe sensing

i.cal nsor . rnati sensor
wheef St Eesed B etisie - a2 Yov cOmpTg® AngpaghRgpr. Altematively,
the seFBGE Gy E6MpRLe MMYoREic 4Ry, ViRghl E?darﬁgty@e bRMAghetR¥Ensor may be
Hal | effect sensor, a magnet and detection coil, two
used. |1mledlagalmﬁggncbandsﬁw%@f®t &mﬂéore ainagnst andgetactien P1>1§/> two interacting

coils w)fleret o%%I 'coil is E:l%gtrllcéllfy ¢xcited, or the like.

-~

In an alternative embodiment of the invention as shown in Figure 3, the monitoring
means may comprise a series of sensors 40 arranged along the paper path A which sense the
position of the document 5 as the document travels along the paper path A during the printing.
The percentage of printing may then be computed based on the distance the document 5 has
traveled along the paper path A as sensed by the sensors 40. The sensors that make up the
series of sensors 40 may comprise optical sensors. Alternatively, the sensors which make up
the series of sensors 40 may comprise mechanically actuated sensors actuated by movement of
the document along the paper path.

In a further example embodiment of the invention as shown in Figure 4, the
monitoring means may comprise a cam 50 which is rotated by the document 5 as the

document 5 travels along a paper path A during printing. The cam may rotate around a pin 54,
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In an additional exanple enbodi nent of the invention
as shown in Figure 5, the nonitoring neans nay

W@ 09p0sse0 an opti cal navi gati on sensor 60 (e.gPCT/HS2004/037414
nouse type sensor) which senses the position of the
docunent 5 as the docunent travel s al ong a paper
path A during the printing. Tn order to properly sense
the docunent 5, the optical navigation sensor 60 mnust

Wh1clpﬁla9 B3 iffx@ ﬂ?ﬁe%ﬁ%& HBNaHEM tsbhe Iﬁgf HIBRviRdlfBr sce;?@ﬁ@ rotational

paper nove . The percent age printing
movemaah obibe camiit (sbvwabye elrrcm B)hEhejsﬁegsmﬁ@srnaﬁbe aifb'madadjtac@t the cam

s_travel ed a at h A.as .sensed
50 in R p S Pt TR Herk et R BB hafd i B TR lyrsef on the
ammﬁlhQﬂ%tdtﬂtbn@l&ﬁbv@ﬁen‘?bﬂﬂfe%ﬁmZSoﬁidt@tddﬂ@eééﬁMFSﬂ TRE sdR6r 52 may
paper drive mechani sm 36 which drives the docunent 5

compgige fn Pﬁ@absqnﬁt)r HeteHhiveln the sensar af BIY CORBrisaparagpetidsensor.
Virtudt ngﬂﬁt&ﬁg Of ﬁra %ﬁﬁﬂ%a '{RQ@ 1 12(5 @g Qfmef &t z%nﬁial%lal% %fgect sensor,

ng e Hown | |gures ens
a maghet ambddtectima mdi Waj inyersating essd wherg onoeid is éiecmnqﬂﬂytdxeited, or the
., printing mechanism In a further exanple enbodi nent of

like.  he i nvention, the docunent may conprise a plurality

OfInl%'aHHltIBh@l' &amp%ﬁbc@%na{ﬂomheflheéﬁ%nlas Zhova% iSHGWR 3, the
Figure 6. The processor nay determne a print

monitosiig [Negane may campsisean eplidal advigationsenson by (2ot npmsmype sensor)

which e b TSR Bkt ST SR FleBF S 8 e gy petn 4

durmgmlye Ihﬁltﬁlgt Inf @deit t0qrodrBl sénse Ehe dguuinitint 5] b dp@phegatdh sensor 60
i ndicati na whi ch_print field conpl ete

must ?’P aa%tlwgwénow to theJoqymentp & seage thegeperaoymest.crhe
f

psh BN i O RIARLEy WSROl o

travelet @lopgiting papgr péthtAes shnsm"tq/nlﬂle bﬂmcaThamgatncm sehsaal 60,

o TTRHEO R inE SRR R OH Resch Of EEPIe Zheimapgeoandeat of e paber drive
mechB#isih 346VhicR dAPes the @o@lrhéhtt 5fpagltle ﬁﬁl’ifﬁh@éhhﬂl@msﬂaéﬂdsalé'%ythe paper

be displayed on at |east one of a printer display or
path Aodhergéarpdhe dk@pmlayn@mdmnls qfrthevmionigoréng mpansesyom in Flgures 2-5

o B8, LA, ok PP i
déhadtelttr ckhipleredsiRsitaent be thetveaheion] the dBcuMi@tt Ne ma comprise a
pluraistlil/foff Iprllnte fqelds such as print fields 1-7, as shown in Figure 6. The processor may
determine a print completion status of each of the plurality of print fields 1-7 based on the
computed percentage. Once a print field is completed, a print field complete flag may be set
for that field. The print field completion status (e.g., indicating which print field complete
flags have been set) may be reported from the printer 10 to a host device 20. For example, the
print field completion status may be reported in real-time during the printing of the document
11. The print field completion status may be stored in non-volatile memory 16 of the printer
10 and/or non-volatile memory 22 of the host device 20. The print field completion status may

be displayed on at least one of a printer display 18 or a host device display 24.



10

15

20

25

30

nunber of print fields were printed to provide a
usabl e docunent. The processor 14 may determ ne a

wo omanswm and size of each print field 1-7 andPCDDRENE037414
the | ocation and size of each print field 1-7 with the
conmput ed percentage to deter?éne the print field
conpletion status for each print field 1-7. In one
exanple enbodi ment, the pIuraIity of print fields 1-7

e n%m‘g'e%r Ha tb'e}%l% eeIC%Q %Q&h&ﬁ bk b?ﬁllnﬁ)flﬁrg fg/sof &)%?1 ﬁe ds 1-7 are

critic docunent
prin@d:"ampciatef cmods deebdddthe ﬁmwsn;bf 14 faf eletegnlrtelvehﬂther a sufﬁment

i el ds, i nclude Field 5 EXpI ion field" or other
n“mL?re‘?f%mEng%l@éWﬁF%@l@F fq Rrayide Aisahie a‘i’%‘ﬁlen%uch as a
valrhg 8tdcikof 1 eP’de%ﬁle asls&itﬁh AHERELE efh ﬁrﬁﬁ ﬁeld<ﬁ7 and

Non-criti cal i nclude text or 1 nfformation
compare [thislosativn and sizieeif dsch 11r1m igld21-7 Wvlguhe cgmphisdpemantage to

e e of rinted d e ng the print
dete]fquélngli @H’é\%ﬁkﬁ?ﬂﬁﬁ %tus oﬁe?%epr iﬂ%ﬁji l7shown in

Fi 6@ cka nbeerﬁ@&ﬁﬁiem tHeQyRRk EAHES N-Minbid cédmpAddARitical and

of, . $20. Oonf/\phl ch expires in Sé@gﬁﬁﬂnﬂomthe pirnlcntg woatan

non-getieal &r@ldseliﬂrl%alyp@ critpegd fieldynédecyunsah 1 himsy indludeed 34barcode”
and ﬁ@ir 4G939r391$ﬁ’d Citﬁéﬂ cq QPHQ&( ma%krg:;ﬂ?i’e\@a%%t‘%glrﬁg( é}) fg% ’_’ or other

Vou 1or your
ﬁeldibentp)mtngeaﬁmal ihforimyotleuch & NealRlatioe Alimber, a4te, s’éhéﬁnﬁlﬁber or the

ch critic field and conpare the | ocation and si
like. 3\? r@%&twaiﬁ?lﬁq; By mGladeor) arantorpatianfigldsaich op @@mSalgaéldt% Figure 7
SRk r
o R, R e L R AR 1 A el 8 e B3 T Figure 6.
In thalekampletshowh irf Fightis7, dhed@uinenetll co'ﬂmmqes acesmrwilﬁawayw of

520 0 el P 10318 S oRPAFGE S TebRaR h 29A4 Thesoupon aso
inchifes 8881 codeAng Eérial GAmbEY, ﬁioﬁg‘%ﬂhﬁh& R&t AREFAYL e“P{hank you for your Visit,
percent age to determné thé print field conp eti‘on

CometAgaiisSé@y’. each non- crltlcal field. Flgure (Flgures
a flowchart ustr t|n

8 d 8b
B ianob 2 Bl B s ot bR e B AR and compare
the 16&tiBh @hd sie 6 dctTriditalari <k GBI comitétOperediitaieab idetérrak the print

ﬁeldocfompletion status for each critical field. A usable document may be created when all
critical fields are printed.

The processor 12 may also determine a location and size of each non-critical field and
compares the location and size of each non-critical field with the computed percentage to
determine the print field completion status for each non-critical field.

Figure 8 (Figures 8a and 8b) is a flowchart illustrating an example embodiment of a
method for determining print field completion status of a document having a plurality (n) of
print fields. The printer will first determine whether print data has been received from the host
device (101). Once it is determined that print data has been received, the printer will clear all
print field complete flags (102) which may have been set during prior printing operations and
start printing (103). The printer than monitors the progress of the printing (e.g., via the various
monitoring means discussed above) and determines whether a first field has been printed

(104). If so, a print complete flag is set for the first field (105) and the printer will then
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print fields. The printer will first determ ne whether
print data has been received fromthe host device

W@ 1@3)p503nce it is determ ned that print data PEBEUR®eH037414
received, the printer will clear all print field
conplete flags (102) which y have been set during
prior printing operations and start printing (103).
The printer than nonitors the progress of the printing

detel{fnnglf 'a s\%%ld C}J}@é \rf'r@hfdnlgag % mﬁ%ﬁ%@?& gﬂ%?;fg?ﬁ?‘llrgt: fgéiﬁ itk eté)rjc]en printed,
the pplnteln }v\eﬂl c()ﬂt?ﬂl):loglahdﬁetermnﬁrwlﬁthe& tinydeedral ﬁéldgas prnsted (T0®i). If the
t 105 t i nt )
secombigen Brinie s Rt SRIBEI Ae Tbhusah S Bess %‘i?oﬁil 3 BREd 07). This
procéss! %ﬂ cohtin L{eqsr 1 hidber dreflsh "Fﬁe gﬂﬁtep@/ﬁptheﬁ 'd@tteﬁﬁme 1@@16 nth field

printer w conti nue on and determ ne
has teer prited i H1&). lias, qcprlmmenhp(elé)ﬂag wilf be Mf@reﬁﬁlxhd (i(DSBI Whether or not

the nEffit £ BF o 5819 Bhoiel Bprisceiis Bl AP e fe e Brint field

comﬁlb‘t@t%ﬁftu&fbtilh&i sto tﬁﬂ%o@ﬁﬂ(!ﬂl(ﬂr TH\ﬂs Thnﬁ fign cgﬁﬂp%ﬁlﬁh @%‘uisfmay then be
the nth field has been printed a print

made bl Hedgstdavicals] SoThe protet wiliiban daieapine pHgtiseihe printing
f
has Syl 1120 2F B PP b oo PR it sl YR g i Recing e

printffledd coraplofRseies tigainig Atk thaifixst feltl 204) PDhiB Hrdcedsdyill
This print field conpl etion status may then be nade
ContIQV%lpnfélﬂh"ed@%lmqaélsrfag% cd@yintee.( 1). The printer will

t h Be f{ﬂfh@ h@s‘i‘cﬁe %&&tf&%ﬁ i 815 Md 1'8&&4&&5@% {eﬁﬁ&'ﬁ@é §§3‘§ fields (Figure

e printing has not conple e pri
6), amulbs!eqﬂm@iymunﬂ»emﬁqmmt figldithay e fimhdd einting biefiiret @rist atintsfield.

begi nni n ai n h the f 104
Therpfigh, 868 theit s Goplstrs it 15 oI RGN AR PEIP e i document

that Ms'p?ﬁl'té&lg the?éi%tetr il RBeddOBS bﬁh@co‘ﬁﬂflé‘t@%éaﬁﬁ%’f‘eﬂc}%ﬁﬁ fRsMibefore
| ocation of the resp ectlvefprlnt Flgure 6), a

startlgg loz et crsher [thanruath &ur edctppiinttield tol e qm;plﬁ .fini shed

bef.ore a o) int field..There e, since
P oo misPaReRladihalht Bloget Sriinidnihyiqth dovatdiEtus
methb@§ seNippaRnaifof daeaaiNgRAd pliMtddroftas diMal docBent Bgng printed.
printer will check the print conplete status of each

p r pHhoyghdheinysntiprehastbgen fesgribedin coppgatien Wiayarigas illusgated
e SRR s oy DAL B
depaﬁdlg&ﬁ’drﬁg&mpmt and scope of the invention as set forth in the claims.




met hods and apparatus for determ ning the print
progress of a docunent being printed. Although the
WO pwsensi3en has been described in connection w PET/US2004/037414

various illustrated enbodi nents, numerous
nodi fi cati ons and adaptations may be nmade thereto
W t hout departing fromthe spirit and scope of the
invention as set forth in the clains.12 Wat is
lakned,i.s: 1. A nmethod for determ ning print progress

“ﬂmgF%%nﬁggﬁhent being printed on a printer, conprising:
nmonitoring print progress of a docunent during

1. A Rlekiyd fog det_@ﬂﬁin&%!ﬁiﬂﬁ Rﬂ;@rés@ of £abcunhdiie béihg pBifcd it Aetente,
said printing ich has been conpl eted based on said

comppigioring. 2. A nethod in accordance with claim1

fu . I.Slng. i . . rcentage in
ool TRl ofh Yol il fRitka5 8T 20N S0T
c| edripukingfiti tédh meaberpercaitag: oftseidrinting which lesrbesi ecinpleted based
percentage to a host device associated with the

on saud MEPEPTING A et hod in accordance with claim 3,
further conprising: storing the conputed percentage in
non-vol atile nmenory of the host device. 5. A nethod in

2. A amtlorddanceordartch vwathadlmmil ], fihérlvempcisimgr i si ng:

di spl.ayj,ng t he conput ed percentage on a printer
di SBTiRg hegomRUIRd PR SRS tRIRTE MARHYel aim L,
further conprising: displaying the conputed percentage

on a display of a host device associated with said
3. A prethnden acqordgmegeithodaiim] . fugherdampeisingt h cl ai m 1,

S B2 0 ORI R TR RS TR PR Wi TR SIERS:

4. A method in accordance with claim 3, further comprising:

storing the computed percentage in non-volatile memory of the host device.

5. A method in accordance with claim 1, further comprising:

displaying the computed percentage on a printer display.

6. A method in accordance with claim 1, further comprising:
displaying the computed percentage on a display of a host device associated with said

printer.

7. A method in accordance with claim 1, wherein:
said monitoring comprises monitoring movement of a paper drive mechanism of said

printer during printing.

8. A method in accordance with claim 1, wherein:

said monitoring is independent of a paper drive mechanism of said printer.

9. A method in accordance with claim 1, further comprising:



printer during printing. 8 A nethod in accordance

wWth claiml, wherein: said nonitoring is independent
wo@Roos/opasper drive nmechani smof said printer. 9PCHUS2004/037414

met hod in accordance with claim1, further

conprising: 13 detecting a pr13nti ng error if less than
100 percent of the docunent 1s printed. 10. A nethod in
accordance with claim9, further conpri sing:

e i . cient i . . q
o L i e PP pel R EE AL R (R
wth claiml, wherein: said docunent conprises a

ticket, a coupon, .a youcher, or a receipt. 12. A method

10. /’rﬂleg}?_@d? qemEdingy WH%&?(M furt thinSPPHSIERi d docunent
COdREMTRMgaVHRHEE Bbffk¥nPinfilafibn fWas :pﬁﬁt_edfté' pEdVede a usable document.
conprising; dete nining print conpletion status of

each of said plurality of print fields based on said

C e ercentage. , 13. thod in accordance with
11'Ac g?l%hig? Cfoa(?atnﬁ%ﬂgg}%?li I?iw:}’g?en?'eporti ng said print

f i gliddcampnetompriset atidietf 4 os0pdal Llv@ichet, ef a tempt.host

device. 14. A nethod in accordance with claim 13,

wherein: said reporting conprises real-tine reporting

12, AU 8 LRk, Rl BRI i o
printdeids, Btrthencataidise;i n at | east one of non-volatile

mepory .of the printer and non-yol at.il e menory of _the
noSgieriog §1ink Bompleiden efvs A Sreh S A e Lok Y 9L Brigt fildbased on
said é&ﬁﬁ&@dp&@émig'e.si ng: displaying the print field

conpl et1on status on at | east one of a printer display
or a host device display.

13. A method in accordance with claim 12, further comprising:

reporting said print field completion status from said printer to a host device.

14. A method in accordance with claim 13, wherein:

said reporting comprises real-time reporting during said printing.

15. A method in accordance with claim 12, further comprising:
storing the print field completion status in at least one of non-volatile memory of the

printer and non-volatile memory of the host device.
16. A method in accordance with claim 12, further comprising:
displaying the print field completion status on at least one of a printer display or a host

device display.

17. A method in accordance with claim 12, further comprising:

detecting a printing error if less than all of said plurality of print fields are printed.

18. A method in accordance with claim 17, further comprising:



17. A nethod in accordance with claim 12, further
conprising: detecting a printing error if less than
w@bdososo3smi d plurality of print fields are priPtBUS2004/037414

18. A nethod in accordance with claim 17, further

conpri sing: 14 determ ni ng V\lnle her a sufficient nunber

of print fields were printed to provide a usable

docunent. 19. A nethod in accordance with claim 12,

e R S b S or R i o
usableglvguinent. and si ze of each print field with the

conmput ed percentage to determine the print field

conpl etion status for each print field. 20. A method
19. A PheRaqh HRDERNYE {ith ClzAnM2 1 &hetefir €i n: said plurality

of print fields conprises critical and non-critical

f i ssidideterarining atey cgwEises: ni ng st ep conpri ses:

determ ping.a logati.on _and size of e critical
Crera Bhhifing 89880 oA A2 hF Sach o ARG (L LT

criti cadonipaging thd foBatidneandGiRW @ECHIR i Rl EERN kiR computed
determine the print field conpletion status for each

cripsrreagerty detgrming thepring figktcqnpleficnctiafih o cagh prindifigldn
20, wherein: a usable docunent is created when all
critical fields are printed. 22. A nethod in

20. Aamethodameeovdanbe withichaidd,2, where@i:n: sai d det er m ni ng

step, further.co |ses: determning a |locatj and

o1 S8 BIraUER B DK el comprises altigal a@%ﬁ@&rqrﬁl@ak fhelds’ and

| ogad 48 naRElg Step@oftfprig@ch non-critical field with the
conmput ed percentage to determine the print field

conpl etdetermsniag adodation end kizeofieachictiticallfield; el d.

comparing the location and size of each critical field with the computed

percentage to determine the print field completion status for each critical field.

21. A method in accordance with claim 20, wherein:

a usable document is created when all critical fields are printed.

22. A method in accordance with claim 20, wherein:
said determining step further comprises:
determining a location and size of each non-critical field;
comparing the location and size of each non-critical field with the computed

percentage to determine the print field completion status for each non-critical field.

23. A method in accordance with claim 1, wherein said monitoring comprises:
sensing rotational movement of a sensing wheel which rides on the document and

which is rotated as the document travels along a paper path during said printing.

24. A method in accordance with claim 2, wherein:

the rotational movement of the sensing wheel is detected by an optical sensor.



23. A nethod in accordance with claim1l, wherein said
nmoni toring conprises: sensing rotational novenent of a
waensiosigemheel which rides on the docunent andPeiiUsivoi/e37414
rotated as the docunment travels al ong a paper path

during said printing. 24. A nethod in accordance with
claim 2, wherein: the rotatiohal novenent of the
sensing wheel is detected by an optical sensor.15 25.
A nethod in accordance with claim 23, wherein; the
rotati onal novenment of the sensing wheel is detected
25. Kownethoddy petordanse mathrclaidi 3, vhaeimod i n accordance with

claim.l. wherein said, nonitoring c ri ses: sensi.n
¢ ne hdrio) e e R inE rbeing et R G bted S ghebig pansor.
al ong a paper path during said printing via a series
of sensors arranged along the paper path. 27. A nethod
26. A method dn aenvedangp Mithellaimn, adieraipheaié moniteringl cemprsnss
connt. opt.i.cal ors. 28 . A nethod in.accordance .
o PSR SRR AR ren B B E g EERE SPAS path auring
said pEethgntig alséyesafistaboachripsdildngtepap&haty novenment of
t he docunent al ong the paper path. 29. A nethod in
accordance with claim11, wherein said nonitoring
27. KAl SccoP@REL Rty RlAlICRRE PVt of a cam which
Is rotated by the document as the docunment travels
al sndjseasqrapemppisd dptobal sengprs.ai d printing. 30. A net hod
in accordance with claim?29, wherein: the rotational
novenment of the camis detected by an optical sensor.
28. A hetiRl MR8 doRlaA6E RitHRNGS 29, Wheeldl M 29, wherein; the
rotational noverment of the camis detected by a
metjirbicngors epmprise @echanically hetdatpd sensesadamted by mébventeait of the

docuthient1§1 S8 p%ﬁérdpaﬂ}?ni toring conprises:

29. A method in accordance with claim 1, wherein said monitoring comprises:
sensing rotational movement of a cam which is rotated by the document as the

document travels along a paper path during said printing.

30. A method in accordance with claim 29, wherein:

the rotational movement of the cam is detected by an optical sensor.

31. A method in accordance with claim 29, wherein;

the rotational movement of the cam is detected by a magnetic sensor.

32. A method in accordance with claim 1, wherein said monitoring comprises:
sensing the position of the document as the document travels along a paper path during

said printing via an optical navigation sensor.

33. Apparatus for determining print progress of a document being printed on a printer,

comprising:



sensing the position of the docunent as the docunent

travel s along a paper path during said printing via an
w@piososi3emavi gati on sensor. 33. Apparatus for PCT/US2004/037414

determining print progress of a docunent being printed

on a printer, conprising:16 ﬂgnitoring means for

nmoni toring print progress of docunent duri ng

printing; and a processor for conmputing in real tine

th : i d-orinti i . e
conSPAVERIEUR (B moBH R bl RSl oY 0B Mg prigting and
acz progessoefonicompating im r8d, tiniehe Ipemﬁﬁl@g@ of ﬁaiichgﬂinting which has been
on-yol atile menory. for storing the conpute
Cmn@%?ééﬁ%%d’ﬁa .°%$%Hﬁatus in accordance with clai m 33,
wherein: the conputed percentage is reported to a host
device associated with the printer. 36. Apparatus in
34. Aqperaterein @ecarflatee ovitli ¢1aigs3 3, Whthes icomptikiagr onput ed
perce Is stored i.n non-volatile menory of the
PoAdi QU sy e orith AR SoBUBE pGaiBEtw ol ai m
33, further conprising: a display for displaying the
conput ed percentage. 38. Apparatus in accordance wth
35. Aqparatys3n acemdence with aimehpihesainiper cent age i s

800 0Ll 198k ASHLSE PAIARL i

claim 33, wherein: said nonitoring nmeans nonitors

nmovenent of aper. dr.iv chani sm of said printer
36. ARRPRTaHE IBFF‘PﬂrgﬂE? it cqggbg% g‘f‘iﬁge“i“n accordance with

cl @k BbRguteWpeicehidze RAtHe RN diftde 0P the&mst device.
i ndependent "of a paper drive nechani sm of sal
printer.

37. Apparatus in accordance with claim 33, further comprising:

a display for displaying the computed percentage.

38. Apparatus in accordance with claim 33, wherein:
the computed percentage is displayed on a display of a host device associated with said

printer.
39. Apparatus in accordance with claim 33, wherein:
said monitoring means monitors movement of a paper drive mechanism of said printer

during printing.

40. Apparatus in accordance with claim 33, wherein:

said monitoring means is independent of a paper drive mechanism of said printer.

41. Apparatus in accordance with claim 33, wherein:

a printing error is detected if less than 100 percent of the document is printed.

42. Apparatus in accordance with claim 41, wherein:



41. Apparatus in accordance wth claim 33, wherein: a
printing error is detected if | ess than 100 percent of
w0 b@sdssenent is printed. 42. Apparatus in acCPCTHIZNE4/037414
with claimd4l, wherein:17 said processor determ nes
whet her sufficient informti was printed to provide
a usabl e docunent. 43. Appardatus in accordance with
cl ai m 33, wherein: said docunent conprises a ticket, a
co t
o AP p e SR i AR oo providea
usableolponingets a plurality of print fields; and said
processor further determ nes print conpletion status
of each of said plurality of print fields based on
43, Kpafht&ORRUERBarRe VAL 1 3E33, 4vherdpPar at us i n accordance
with claima44, wherein: said print field conpletion
st ﬁl@djéoquglqnémpws piiiskelsarelponi aveuchen opa messiptdevi ce.
46. Apparatus in accordance with claim45, wherein:
said print field conpletion status is reported in
44, A@afatdsilmc@bjdémg vaieh daipt 33)twhgein:47. Apparatus in
gance with ¢laimd44, wherein: the print field
%‘[ qugens porpprises  phyrality @ prinkields 48€ one of

noﬁld’ oéééslnefu BPdefe lnés inl [éélﬂglgﬁo@&gtug QP ey R shi élj)lurahty of

menory of the host eV|c aratus i n accor
print\ields b@lsfaiwnmdcwmleutedpercﬁﬂn@epn nt field conpletion

status is displayed on at |east one of a printer

di splay or a host device display. 49. Apparatus in

45. @ﬁh@aﬁ@ecdwaﬂ&e%ﬁimlﬁfm WiRFgAN: a printing error is
etected if less than all ‘of said pl urality of print
fi @pchgrn@;rf@lcbeqmpl@aon status is reported from said printer to a host device.

46. Apparatus in accordance with claim 45, wherein:

said print field completion status is reported in real-time during said printing.

47. Apparatus in accordance with claim 44, wherein:
the print field completion status is stored in at least one of non-volatile memory of the

printer and non-volatile memory of the host device.

48. Apparatus in accordance with claim 44, wherein:
the print field completion status is displayed on at least one of a printer display or a

host device display.

49. Apparatus in accordance with claim 44, wherein:

a printing error is detected if less than all of said plurality of print fields are printed.

50. Apparatus in accordance with claim 49, further comprising:
determining whether a sufficient number of print fields were printed to provide a

usable document.



50. Apparatus in accordance with claim49, further
conprising: determ ning whether a sufficient nunber of
wW@risns@Bsel ds were printed to provide a usabl ePCT/US2004/037414
docunent . 18 51. Apparatus in accordance with claim 44,
wherei n: said processor det egﬁ:ri nes a location and size
of each print field and conpares the | ocation and size
of each print field with the conputed percentage to
determine the print field conpletion status for each
print field. 52. Apparatus in accordance with claim
51. Apparapsan@ceordsmiedvii claial 44, whefeimr i nt fi el ds conpri ses
critical and.non-criticgl fields; .and sai ocessor
el fre B aRiR Hoihomend 78 ot Ekpren elband ergiages the
{ I . . i -
O D e R A ARG Lo BEAeEh g e print field
competion statpefor egelnptinttfiedh st at us for each critical field.
53. A nethod in accordance with claim52, wherein: a
usabl e docunent is created when all critical fields

52. Apperapisiintaecbrdarte Avithedliiatd4, ivheeger dance with clai m 52,
wherei n: said processor further determ nes a | ocation

antidplaealisy obpran fiedgs.comprisesriticpkand nencrritisabfields anfle

| ' ' f -critical fiel i t he

eSS SO TSR K Sy s
locatvorapd etze @i esthadritial field edtithe computed peraénthgeedodietddMmine the print

tus | n accordanc ifh claim33, wherein said
ﬁeldﬁﬁ‘ﬁ%ﬁ??ﬁtﬁt‘iﬁ%@ac GHE?*}%@H- a sensing wheel which
rides on the docunent and which is rotated as the

docunent travels along a paper path during said
53. Aginpthpd iyaccardinge withstiimf58r whemBi: ng r ot ati onal novenent

of sensi ng, \wheel .. 56. r at I n accordance with
ol aallﬂs%glgég)cﬁ%xg?t A ﬁl:realed wl‘—_hen aﬁ%%?icﬁ flelds ate printed.
54. A method in accor(iance with claim 52, wherein:

said processor further determines a location and size of each non-critical field and
compares the location and size of each non-critical field with the computed percentage to

determine the print field completion status for each non-critical field.

55. Apparatus in accordance with claim 33, wherein said monitoring means comprises:
a sensing wheel which rides on the document and which is rotated as the document
travels along a paper path during said printing; and

a sensor for sensing rotational movement of the sensing wheel.

56. Apparatus in accordance with claim 55, wherein:

the sensor comprises an optical sensor.

57. Apparatus in accordance with claim 55, wherein;

the sensor comprises a magnetic sensor.



the sensor conprises an optical sensor. 57. Apparatus
i n accordance with claim55, wherein; the sensor
wW@ouposses a nmagneti c sensor. 19 58. Appar at us PEIT/US2004/037414

accordance with claim 33, wherein said nonitoring
means conpri ses: a series ofgfensors arranged al ong a
paper path which sense the poSition of the docunent as
t he docunent travels along the paper path during said

58. A et acDotga ORI, 31 AREAH AR ET Mol Bl forises
App seres 0f sémomcarmngaihmeng/\a lp:fpec baﬂhrwlﬁ&a setde i positivaiod the
sensors conprise nmechanically actuated sensars

documpent ay %8 dg SRuels a@f‘g thepaeichate ﬁtm%g S PERE S aper
path. 61. Apparatus in accordance with clai m 33,
wherein said nonitoring neans conprises: a cam which

59. Apparatesainedcdrgandeevithodeine?’, vaereie docunent travel s

al ong a paper path during said printing; and a sensor
fo%n%gﬂ§&ﬁ6015$§3P@%@[“ﬁ%@@hent of the cam 62.
Apparatus in accordance with claim®6l, wherein: the

sensor conprises an optical sensor. 63. Apparatus in
60. Apperaterdn@ecaiienreayit] girigL 38, wherdnn; the sensor

CONPk | gnet | r r in
SR 5 BRSSP0 S ORBR AL ppment ot
docummanslongtherpapespatian opti cal navi gati on sensor which

senses the position of the docunent as the docunent
travel s along a paper path during said printing.

61. Apparatus in accordance with claim 33, wherein said monitoring means comprises:

s

a cam which is rotated by the document as the document travels along a paper path
during said printing; and

a sensor for sensing rotational movement of the cam.

62. Apparatus in accordance with claim 61, wherein:

the sensor comprises an optical sensor.

63. Apparatus in accordance with claim 61, wherein;

the sensor comprises a magnetic sensor.

64. Apparatus in accordance with claim 33, wherein said monitoring means comprises:
an optical navigation sensor which senses the position of the document as the

document travels along a paper path during said printing.



