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secur ecsHeet fohakaggighager by a pressure sensitive adhesive so that after
printing the vinyl bearing the graphic product can be cut and stripped
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15 printhead and the printing sheet. The thermal printhead includes an array of thermal

printing elements. The thermal printhead prints by pressing the donor sheet against the
printing sheet and selectively energizing the thermal printing elements of the array,
thereby selectively transferring pixels of donor medium from the donor sheet to the
printing sheet. Movement of the printing sheet relative to the thermal printhead (or vice
20  versa) while pressing the donor sheet against the printing sheet with the thermal
printhead draws fresh donor sheet past the thermal printhead. The printing sheet
typically includes a vinyl layer secured to a backing layer by a pressure sensitive
adhesive so that after printing the vinyl bearing the graphic product can be cut and
stripped from the backing material and affixed to an appropriate sign board or other

25  material for display.

The proper printing of many graphic products, such as commercial artwork or
signage, can require high quality print work. Often, it is desired that the final multicolor
graphic product be physically large, such as several feet wide by tens of feet long.

30 Typically, existing thermal printers are limited in the width of printing sheet that they can

print upon. For example, one popular thermal printer prints on sheets that are one foot



wi de. Accordingly, the final graphic product is often assenbled from
separately printed strips of printing sheet that nust be secured to the
signboard in proper registration with one another. Oten istration
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Though the printed object occupies 1/12 of a square foot, an area of donor
sheet that is three feet wide by one foot long, or three square feet, is
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singl e pass. However, inkjet printed nulticolor graphic products are
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or 2 printing elements can require replacement of the entire printhead. Furthermore, donor
sheet is also expensive, and the full-width printing heads can be wasteful of donor sheet
20  when printing certain types of, or certain sections of, graphic products. For example,
consider that a single color stripe one inch wide and perhaps a foot long is to be printed
in center of the printing sheet. Though the printed object occupies 1/12 of a square foot,
an area of donor sheet that is three feet wide by one foot long, or three square feet, is
transferred past the print head when printing the above object, and hence consumed.
25  The printing of a wide format graphic product that includes a narrow border about the
periphery of the printing sheet is another example that typically can be wasteful of donor

sheet when printing with the above wide format thermal printer.

Other wide format printers are known in the art, such as wide format ink-jet
30 printers, which can also print in a single pass. However, inkjet printed multicolor graphic

products are typically not stable when exposed to the elements (e.g., wind, sun, rain) or
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WO 00/ 59729 PCT/ USOQO 09426 require special post-printing treatnent to
enhance their stability, adding to the cost and conplexity of printing
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core body. The assenbly further includes a nenory elenent nounted within
the central opening of the core body and substantially at the drive end of
the core body and inboard of the drive el n he nmenory el ement havi ng
a datl® 25 transfer face subst ' t he | ongi t udi nal
axis and facing the base end of the core body and a back face facing the
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a central opening extending along the longitudinal axis between the base end and the
drive end and a selected length of donor sheet wound about the core body. The core
20  body also includes a plurality of drive elements, which drive elements extend along and
- radially of the longitudinal axis, and are located within the central opening substantially
at the drive end of the core body. The assembly further includes a memory element
mounted within the central opening of the core body and substantially at the drive end of
the core body and inboard of the drive elements, the memory element having a data
25 transfer face substantially perpendicular to the longitudinal axis and facing the base end
of the core body and a back face facing the drive end of the core body.

The assembly can also include a take-up core having a tubular body, which body

extends along a longitudinal axis between a base end and a drive end, and which body
30 also has a central opening extending along the longitudinal axis between the base end

and the drive end of the core body. The take-up core can also include a plurality of

drive elements, which drive elements extend along and radially of the longitudinal axis,

and are located within the central opening substantially at the drive end of the core body

and are substantially identical to the drive elements of the supply core body. The free
35 end of the length of donor sheet is coupled to the take-up core body.



35 end of the length of donor sheet is coupled to the take-up core body. 3
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In yet another aspect, the invention provides a method of providing a replaceable

donor sheet assembly for insertion in a refillable cassette and for use with a thermal
printer for providing a donor sheet for thermal printing. The method includes the steps
of providing a length of donor sheet; providing a core having a tubular body extending

25 along a longitudinal axis between a base end and a drive end and having a central
opening extending therethrough between the base and drive ends, where the core
includes a plurality of drive elements, which drive elements extend along and radially of
the longitudinal axis and are located within the central opening substantially at the drive
end of the core body, as well as a memory element mounted within the central opening

30 of the core body and substantially at the drive end of the core body and inboard of the
drive elements, where the memory includes a data transfer face substantially
perpendicular to the longitudinal axis and facing the base end of the core body and a
back face facing the drive end of the core body; winding the selected length of the donor
sheet about the core body; determining selected data characteristic of the donor sheet;

35 and writing the selected data to the memory element.

In yet another aspect of the invention, there is provided a method of
manufacturing a replaceable assembly for providing a supply of donor sheet and for
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having a worksurface for supporting the printing sheet. The worksurface contains a
print axis and printing sheet translation axis perpendicular to the print axis.

The wide format thermal printer also includes a pair of translatable clamps each

25 movable between clamped and unclamped conditions relative to the printing sheet
supported on the worksurface, and each extending across the workbed in the direction
of the print axis from a first end to second end. The clamps are for translating the
printing sheet in the direction of the printing sheet translation axis, and the first ends are
mechanically coupled to one another and the second ends are mechanically coupled to

30  one another such that the clamps are substantially fixedly spaced from one another in
the direction of the printing sheet translation axis. At least one actuator is coupled to the
clamp pair for translating the clamp pair in the direction of the printing sheet translation
axis between first and second positions.

35 Further included is a thermal printhead having an array of thermal printing
elements extending parallel to the printing sheet translation axis. The thermal printhead
is translatable parallel to the print axis for printing on the printing sheet in print swaths
extending parallel to the print axis in an area between the clamps by pressing the donor
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20 printing sheet along a printing sheet translation axis and means for securing the printing
sheet to the workbed when printing on the printing sheet and releasing the printing
sheet from the workbed when translating the printing sheet.

Also provided is a printhead carriage including the following: a base structure

25  mounted with the printer for translation in the direction of the print axis; a cantilever arm
pivotably mounted at a first end to the base structure for pivoting about an axis generally
transverse to the print axis, where the cantilever arm mounts a thermal printhead having
an array of thermal printing elements extending parallel to the printing sheet translation
axis; a pivot actuator coupled to the base and to the other end of the cantilever arm for

30  selectively pivoting the cantilever arm about the pivot axis for lowering and raising the
thermal printhead; donor sheet handling means mounted with the base structure for
interposing the donor sheet between the thermal printhead and the printing sheet
supported by the worksurface, where the donor sheet handling means includes a supply
shaft for engaging a supply roll of the donor sheet, a take-up shaft for engaging a take-

35 up roll of donor sheet that has been interposed between the thermal printhead and the
printing sheet, and a take-up motor rotationally coupled to the take-up shaft.
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sheet, : - tat LY nfs® i tHAH S WO
00/ 5972%%8% ? %%%ﬁg} Igﬁe%/gtﬂiténot el#‘yas pdcjélrlcf:)itg %irt ‘&g]ér%tent | on&%rh%\glﬁééghg
wi del or iie-umelafier dhe dpapr shget ipArawn HgMatheusunrborakangt yePesed setweeront o
a 8“ nt Ih ihig thBARAI %rfhtﬁ@@c?éﬁﬂfth@ghﬁﬁ?@bﬁéﬁs ?ﬁ&thefm&pplﬂ@tﬁéédﬁ@g@nﬂgmﬁgﬂ I _e&
and machi ne rea e data . .representative.of the graphi oduct . .The wi de
Format RUBHET PR B BKRdPERLSTE wo e Samine Mg PAnEpaRlER g
provi di nparalleldiokbeapiriat axison aswgrpatisitwgen e pampsi mgpsissity, thardbrnphsheet
wor ksur f | i | [ St bt A i S
per pondi Sai s e HrfHing Bt Bha 381180 dlerdlpinBin M RS g BB S
i ncl3des printi ng sheet translation nmeans for translating the printing
sheet al ong aFpfhétinblideiers méaitsiorkbtriKib® printing sheet to the workbed when
printing on the printing sheet and releasing the printing sheet from the workbed when
translating the printing sheet, and a controller in communication with the printing sheet
translation means, the thermal printhead, the donor sheet means and the means for
25  securing the printing sheet for printing the multicolor graphic product on the printing
sheet responsive to the stored data representative of the multicolor graphic product.

The controller includes programming stored in a memory associated therewith for
controlling printing sheet translation means to translate the printing sheet in one
30 direction parallel to the printing sheet translation axis between successive print swaths
when printing one of the color planes and to translate the printing sheet in the opposite
direction parallel to the printing sheet translation axis when printing a different color
plane.

35 In an additional aspect of the invention, there is provided a wide format thermal
printer for printing a graphic product onto a printing sheet responsive to machine
readable data representative of the graphic product. The wide format thermal printer
includes a workbed having a worksurface for supporting the printing sheet and a thermal

7



10 There is also provided a thermal printhead having an array of thernmal
printing elenents extending parallel to the printing sheet translation

axis, an heet apparatus including a take-up shaf
t ake- up Srvo giril/g%n% a supply shaft, where the take-up and ;Pupp y sﬂ %ts are

for coupling to take-up rolls and supply rolls, respectively, of donor
sheet . Tbﬂnmbd-hwmg)amarrias df tiermai ghringing fe@rdemterfosb%‘snr@m tlheorlghdaeake- up

et ween SPRCFHERGTen 19 SRS LB ity PR e A At or et
pri nt heatranslatiommsantsdior ranplatiag itiee ptlotlmmeh@ﬁ:tua\@n@auwlrﬁuog speehtranglation akie
printi ”gaﬁé‘r%l%hﬁk Ehc?ét' rﬂéaﬁé’"ﬁ{cﬂ?d fifs nags(?caﬁa%'hbﬁé f69mblti Wﬁ] pIPEhg thke-an

area between t ?/ press eq% onor sheet agal ns pri nt i ng
sheet5 anél%@'l'%é%@ﬁﬂ“yeb’n@ gPeemYaste RN sbﬁeh&s.ddawefmﬁﬁsurz@ymlh her

i ncl UdEdlrﬂél%o@Bé'b%t\ﬁ/@én ﬁeé:wfelrmm ph@th@au @nﬁﬂﬂeﬁﬂﬁﬁhg%ﬁebh@rmhﬁﬁ@dﬁmw&h

printing the priptin see rel,eas the t|n m t he
hor kbed-anginouneirs ha Gtgiin i, Avi i § S8R etiReRs Lbher bR GRS ¢ lakeid
conmuni catotornfomcbbplllrigatqohhertak@glpsbéém applwnglaaﬂorwe ﬂmete, artcha brdd@r foml

pri nt hea nmeans for 25 securing the printing
sheet forngM}ﬁt %{m@ﬂﬁ@%t I CO or grap |c product on the printing sheet

respbhsive to the stored data representative of the nulticolor graphic

'tOL g?g\%t - ngreAw.thJldlteens bp’tfdtﬁ@r%ﬁs@r@léér?mt‘ﬂ o réédlﬁﬁ@iatd‘fr@rrf? m?{ryo@sf;ﬁ@f\ba% ﬁd
i | ran ion neans ;to translate the

pri nti ngMayEed W %f?iﬂaﬁuee yl?ﬂg\d %é‘?aH'F? B?"Stocs; ‘E’ﬁ@r 5Peel ARG agrttoller in

t ri':msl alt bomnamsathm witle the prinkrsp sheetpranslatonanbans Wthe nhemal toringheek tiod  t he

color p S [t BBk i on

par al 1 o1 266 pRate} Pleridt il e e Bbirblob orl g e i BB Bt picafict

col ot5 pbarke psatlmg\ sbaefar@@ponenelto asqoet@red)datarfepreﬁﬂmaﬁwf thaenwticelor

provi ded gy F%L Ergd?fcimt thermal printer for printing a graphic product onto

a pri nt| responsive to nmachine readable data representative of the

gr aphic product. The wide format thermal printer includes a workbed having
a wor ksur f ace Thercontipher inchglet pgograntrhingosteeekin aambr@owmesaaibted?th‘é&with for

00 50729 agpnyRE S AR e Bt IR0 RR i ABPieMheRlory BRIAB:, BEleidifg
20 the radius of at least the take-up roll from the read data characteristic of the donor
sheet, determining a desired tension to be applied to the donor sheet during printing and
energizing the take-up motor responsive to the radius of the take-up roll and the desired
tension for applying the desired tension to the donor sheet.

25 In a further aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in each of different
color planes responsive to machine readable data representative of the color planes.
The method includes the following steps:

30 A) supporting the printing sheet with a worksurface

B) selecting a supply length of donor sheet corresponding to the color plane
to be printed and interposing a section of the supply length between the thermal
printhead and the printing sheet, the thermal printhead having an array of thermal

35 printing elements extending parallel to a printing sheet translation axis;



against the printing sheet for printing on the printing. Al so included are
printing sheet translation neans for translating the printing sheet al ong
a printin e transl ation axis and donor sheet neans i i i rst
and secoﬁgoéﬂﬁgf%%gs for nmounting supply and take 5 up roll s,P%ﬁJé%%g@%zéely, of
donor sheet. The donor sheet is drawn fromthe supply roll, interposed
bet ween t he t@&gr mapripimonthieeadorsplane e the ipinting sbaekin print spratha extgnding
therew t i &R Sendqirlal 1M St ot HARSIatiBRAE b

I nrgfl%lgg é/\BHta )ée?gapgﬁﬁlmt o&% ERJ Ik FBI | I fory

further ides a > coupling to the take-up rol
appl yi ngrepeabng ke fHloménastens 1a andadlealtespatelppl yi ng a braking force to the
donor sheet. 10 Also included is a data transfer elenent for reading data

froma nenory, el engnt upted.with one of .the supply and take- ral l.s. of
donor® sheet,  &hd gﬁﬁ'&ﬂ?g&’ ﬂ@rpri' e@%ﬁﬁ{ﬁ”)eéé‘% pt?npwqtaﬁé(ﬁ ﬂ%gﬁ?%ﬁﬁ}’%g COREdENY
transl ati on means, thiehttetrhal priritingrelemeatsiwhtlé prestirigathter dorsiresheet against ted

t he take-up notor 0r Lot a.n j i e
printing sheet res%@'ﬁlt'sr}og{/éeﬁ%ég vﬁ}ﬂettﬁgttg}r-:l L@é@rﬁﬁ?%ggggﬁg g{r?@gﬁ%fd %ﬁ ﬁthéé}

mul ticol or graphipagirtbeweinthersk control | er includes programmng stored in
a nenory associated therewith for reading data characteristic of the donor
sheet fromthe nmenory el enent, determnin the radius of at | east th

t akellp rol | £} om Vﬁ65|ﬁﬂ'&@thﬁa?ﬁ”%?'%ﬁﬁtéﬁg@quéo gre traRsigtion pxishptween print
determ ni ng a desi ggdtHsensi on to be applied to the donor sheet during
printing and energizing the take-up notor responsive to the radius of the
take-up roll and the desired tension for applying the desired tension to

t he donoandheet. 25 In a further aspect, the invention provides a nethod of
printing with a thermal printer that prints a nulticolor graphic product
on agri nting sheet in each of different, color planes responsive to

machlhe readaB)e daeHorRipoesient At BvandC fafeash b the Faleelanesia berriggd to
i ncl udesptiRethbThlBivbde gFdEHIG prétficfbn 3he peinting hedie wirdreihiwigers peetingat Ibast

Kk f | i . . : I
the- ool opneonie SHEF plane g BRRliie SFRRLF sB0eedn B Siprsip FRE0ET pafysf
| engt h bt theetrandiatiarhaxisdletween nohesmitise swaties tor that imghichebis,trartséatetler nal
Pri Nt heage R f\hriacRfil@Kwaind BREARLinfiRy BIAifiblcAdcslor BRiMes ext ending

para%el printing sheet translation axis;

In yet a further additional aspect, the invention provides a method of tensioning
donor sheet in a thermal printer wherein the donor sheet is drawn from a supply roll,
interposed between a thermal printhead and a printing sheet and wound on a take-up
roll. The method includes the following steps:

25

providing a take-up motor coupled to the take-up roll for providing a rotational
torque to the take-up roll responsive to the energization of the take-up motor;

providing a brake coupled to the donor sheet for applying a selected braking
30 force to the donor sheet;

reading data characteristic of the donor sheet from a memory element mounted
with one of the supply roll and the take-up roll;

35 determining a desired tension to be applied to the donor sheet; determining the
radius of at least the take-up roll as a function of at least the data characteristic of the
donor sheet read from the memory element; and



8 WO 00/ 59729 PCT/USOQ' 09426 C) printing the color plane on the printing
sheet in print swaths extending parallel to a print axis substantially

orthogonal to the printing sheet translation axis by rep '
fol | owi ngVO8B8%¥29) and 2) alternately: 5 1) translating tﬁg&pﬁﬂ?ﬂrﬁ)@ﬁﬁgd

parallel to the print axis and selectively energizing the thermal printing
el ement's whi | epplyigsihegdasireddensiongndee dagar sleet: insluding e sigP s setectively
Lhe ther mal,02hBlhE Rekestp RotbPadadthbiith BomeIadliRelf hodate-LipsoPhatREad; 10
2) translati g he printing sheet parallel to the translation axis between
print sweshed tension l%b@)apﬁlé@(#&m%‘éorﬂre%@e}k, B, and C for each of the
color planes to be printed to print the multicolor graphic product on the
printing sheet, wherein when printing at |east one of the color planes the
printing sheet_is translated in the opposite direction parallel to the
transl at iRenoigheehb10Rns8Rat9Rsecut i ve swaths to that in which it is

transl ated between consecutive swaths when printing a different col or

pl ane. 20 | t furth ddi.t | | s . ' ' '

ethod of t endh diT adUARRPthdhe HVEnBRRECYiges AmbMUErLs ABRaRIBARDCR
sheet i s adlewiafie ofaansitippbygrephic productepaseintivetskesh regrensig tognaeiRgad
and g&npr 'r%{jgﬁe%%}%@%ger‘{‘@w@ o?fh@%rtafblﬁ?c' B duel! The Mha@tmﬁbéméuémmpe

foll ng “steps: roviding a take-up notor coupled to the take-up rol
for p_rowsgilﬁ%mﬁg a rotational torque to the take-up roll responsive to the
energi zation of the take-up nmotor; providing a brake coupled to the donor

sheet f | yi ng. | d Ki : [
data char act erteldliodds doRer S CoLRadending P 1 ey pRiedSty fife8and °if 1
one of t hatespgihy thiotibnanshachetaten aghemhal;prdgherst andithe pgntingiskseetethe
tensign ttﬁepﬁala&mthggd hgvihaeandé’r'?év ofPifting ehRINTS Bkidhdidiffor a printing width

along a printing sheet translation axis;

printing the color plane onto the printing sheet in successive print swaths by
translating the thermal printhead along a print axis orthogonal to the printing sheet
20 translation axis and selectively energizing the thermal printing elements while pressing
the donor sheet against the printing sheet with the thermal printhead,

translating the printing sheet in the direction of the printing sheet translation axis
between print swaths; and

25
wherein, for at least one print swath, when consecutive pixels to be printed are

separated by more than a minimum distance in the direction of the print axis, printing
that swath includes refraining from pressing the donor sheet against the printing sheet
with the printhead when translating the printhead at least part of the distance between
30 the consecutive pixels, whereby the refraining from pressing substantially prevents
donor sheet from being drawn past the printhead, thereby conserving donor sheet.

In another aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in each of different
35 color planes responsive to selected machine readable data representative of the graphic
product. The method includes the following steps:

10



radius of at |east the take-up roll as a function of at |east the data
characteristic of the donor sheet read fromthe nenory elenent; and 9 WO
00/ 59729 PCT/ USOQ 09426 applying the desired tension to t r sheet,
i ncl udi ngVOHESEP8p of sel ectively energizing the take-up n‘g@ﬂg@g’%ﬁ
function of the radius of the take-up roll and the desired tension to be
appl i ed to thd)donselestirgt. suppholeogtiShedondmieet catresponding & the ¢alot plane

ed to thd)donsslcstingta : din
ot ane. o LoR TR P RS BB BE R sgh] PG oRfcn A8 1erfdL ™!

nmachi ne pontheadanctheaprintingpiresbrbathewnadmritkeas Baving apraysrice! Prftignet hod

I ncl Udeseté?ﬁerﬁte'émdm? afIrRPS prifGhG She Arandiansy agheet corresponding to the
color plane to be printed and | nterposing the donor sheet between a

thermal print head and the printing sheet, the 15 thermal printhead having
an array of pmE)nti pginghgmntsioepladrtithe printmmgasheut imgrimi saiths alxeergling

Sheet 1 nelce 2ok axsAREReTA orfibbShd af arfing ShBRLPeRIRiaags bl rBiafid 0
al ong a pine fullosing stepishi) gmda?) alternételypri nti ng sheet 20 translation axis and

selectively energizing the thermal printing elenents while pressing the
donor sheet against the printing sheet with the thermal printhead;

trandfating tHe pritiskgingrbeprinhaadkindne irectien et themr g @xi angselestively
:) ; ?ztsl g\tN; ?R a\ﬂq: ] lé‘?lb\‘@@i'htgﬁhé mﬁeww?ting@%@énwt @ iRy preskiog thk sb?aﬁéd gosor
: consecut.i ve pi xel s i ar separat e nor e
than a ni ni mum di stsgﬁegag?fn?‘w@%cﬂrlné@gisg"ﬁegf"ﬁ{["ﬁﬁe Eﬁ?fmaqé’{'ﬂﬁ?e%f?%??ﬁ dra¥at
swat h i ncl udes r ef tla¢ dongr §heshpasets pgnthkaddonor sheet agai nst the
printing sheet wth the printhead when translating the printhead at | east
part of the distance between 30 the consecutive Pixels, wher eby the
refrabni ng fr@&h prdessisigingube taintingishgebinde stirection ob thespréting shaatbei ng
drawn past the priRihRadiontd}gs BEMvEMSRit\dwWEEhglonor sheet .

and

20 C) performing steps A) and B) for each of the color planes to be printed to
print the multicolor graphic product on the printing sheet, wherein when printing at least
one of the color planes the printing sheet is translated in the opposite direction along the
printing sheet translation axis between successive print swaths to that in which it is
translated between successive swaths when printing a different color plane; and

25

wherein, for at least one print swath, when consecutive pixels to be printed are
separated by more than a minimum distance in the direction of the print axis, printing
that swath includes refraining from pressing the donor sheet against the printing sheet
with the printhead when translating the printhead at least part of the distance between

30 the consecutive pixels, whereby the refraining from pressing substantially prevents
donor sheet from being drawn past the printhead, thereby conserving donor sheet.

In an additional aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in separate color
35 planes responsive to machine readable data representative multicolor graphic product.
The method includes the following steps:

1



I n anot her aspect, the invention provides a method of printing with a
tﬂermal printer that prints a nulticolor graphic product on a printing
sheet in each of different 35 col or planes responsive to sge chi ne
readabl e WRY/SPEPresentative of the graphic product. The ?f&e}e’ﬁ%@(@%l udes
the follow ng steps: 10 WD 00/ 59729 PCT/ USOQO 09426 A) sel ecting a supply
| ength of dongy sheetecting mespphdiength of dbreorcsilest cptraspondiog beamoiartrdeneid

o ! . _ ;
and the BERTIREELHIRE Mo BF e REBH of HREHRAIEIHRRN e Redr 8 Bma RrinflcRC
el enent s aexttbe@rintinaisbagt, thettiammahgristheed havingsraeray bargting elmentsnt i ng
the col Ofex&isrﬁ@gq #8ri Qﬁaﬂihg@rw% 5 egiind Bn@idHg & pRhiksg SKeNF M atioN &08, a

print axis antiall'y Orthogonal to printing sheet”translation axis by
repeaﬁl ng the following steps 1) and 2) alternately 10 1) translating the
printhead in g)e digriptihg e 8blot pRanes dmtheapiitiranshextlie ptinvebgthsaxesrgling ng

the thermal printing el nt.s I.le pressing the s t Moo et
agai nst g?@gg?ipﬁlf‘* ﬂglsaqgg%r&p{l%ophggt?r@r%%ﬁlgBppﬁ?%gé@&stgﬁasg&[b 81 %‘%B t he
donor sheepegtasy thetfellpringtdtepsi1) 48d 2) atteanadélyit i ng the printing sheet in the
direction of the printing sheet translation axis between print swaths; and
20 C) performng steps A) and B) for each of the color planes to be printed
to pPint the Ml t itewsktingrthpwritimastindhe shrectien gf N priry ¥Rand saleeHEFn
when printing at | efghgizPRaheithéital GRintihg RIGMeAtst kil dpietkingdhs fkeddctés donor
translated in the oppoSité djrectiqn alon ”Pﬁ rinting sheet translation
axi s between succe e%agglpﬁ{thgvgg{rﬁg\gt%\eﬂ%g@t i ne\ﬁmrgplipﬁmheach%ﬂgft%{iéw
bet ween successi ve taaaiohsr shegt parst thieé pdnthedilfanermittt codtherpriptingesheahd 25
wherein, for at |east one print swath, when consecutive pixels to be
printed are separated by nore than a m ninmumdistance in the direction of
the gsint axi ) pritransiajingtthatpriviagrshestinieslivestipaiohihryPrintéig Pefisi ng the
donor sheet agai nsty @ty ki Has HReGer number of separate steps, each step
translating the printing sheet by a translation increment substantially equal

to the printing width; and

20 C) wherein in performing step B), at least one of the steps 1) includes
translating the printing sheet in at least two steps, wherein one of the steps translates
the printing sheet by a distance less than the increment and the other and any additional
steps each translate the printing sheet by the increment.

25 In yet a further aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in separate color
planes responsive to machine readable data representative multicolor graphic product.
The method includes the following steps:

30 A) organizing a selected color plane into selected areas of the color plane,
wherein within each area the objects to be printed are within a selected distance of each
other along a printing sheet translation axis and wherein the objects within any one area
are separated in the direction of the printing sheet translation axis from the objects in
the other areas by a distance greater than the selected distance;

35

B) selecting a supply length of donor sheet corresponding to the color plane
to be printed and interposing a section of the supply length between the thermal
printhead and the printing sheet;

12



with the printhead when translating the printhead at | east part of the
di stance between 30 the consecutive pixels, whereby the refraining from

pressing substantially prevents donor sheet from being dr he
pri nt head"O#¥&¥2by conserving donor sheet. In an additi ona{)%%’g@%‘fzgt he

invention provides a method of printing with a thermal printer that prints
a nulticolor graphic product on a printing sheet in separate color 35

pl anes respongive i Ve i htd ;
G aphi o product . HiTRESadfol SRS of BB p e ety B2 81 0o
PCT/ Usowathsdaajngapsieting avidthsanshextendingtalond adgsing axisetioganat tshéndi ng to

a col or BliRRy st BRIRIHIIhGKISBY répdRINORERGeds $Pahd eNaRémialsy suppl y | engt h
between a thernmal printhead and the printing sheet, the thermal printhead
havimg an array of printing el enents extending froma trailing end to a

I e?di ngI end ahpn% a) pri ransigtishées ptinthnad at trendisection & tBy ppint axisrand he

col or plane on the_pgriatin i | . i rint

axi s substanti all ys%@%ﬂ%éég%g?ﬂf%ﬁg lktllge gﬁ'ﬁ}t"ﬁ' ﬁé}ﬁéﬁgﬁﬁ%ﬁ%s alteiF%%Q%EQZh%y

repeating the foll seleotgdsdanss shpehagainyt thetpsintingehget so ap te dsawithe degot he

printhead in the digegt Lom AL drfighddd;Nandixi s and sel ectivel y ~energi zi ng
il

the thernmal printing el ements while pressing the selected donor sheet
agai H5t the printing sheet with the thermal printhead so as to draw the

flonorI s?_eet PﬁSt tb)et prirahﬂamtilg mpﬁmﬂirrg siegettdyea E?Iieﬂthejdigcﬁimw’ﬁ_ ait;in He 2)

ransl atin e prijhti,ng sheet in | .t .

transl ati og axi spi ﬂ'f%ﬂ"iqh?@ESrpfmﬂéegﬁegir {rgrg%gﬁgq gx'sc’tbeeg\g, éé%@h@%six%e&tmt

t ranlsl at i nght he prswathsghatiega dwath widthrisithe duacliorcobiernrintingstweet i al | y
tot > S .

equal Lo the, pri niapaalfd e, 30 AR reliEnesthd AcB ) el aR By ot

e-S .
| eastS two st eps, \Mﬂlé&'éhﬁ age IoPrinted; @88@ps translates the printing sheet by
a distance less than the increnent and the other and any additional steps

each transl ate, the i nti.ng sheet the increment. 25 In.yet. a further
aspect, the i ﬁbent ng?rﬁrp&’?ﬂﬂ%g‘ean %ﬁﬁ@ﬁ%@‘ﬁﬁﬁﬁﬁé’r\ﬂgm SQX?%'Qﬁﬁﬁlor'reCﬁon
of the printing sheet translation axis by the distance substantially equal to
the distance separating the area printed in 1) above and the next area to
20 be printed.

In a further aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in each of different
color planes responsive to machine readable data representative of the graphic product.

25  The method includes the steps of:

A) selecting a supply length of donor sheet corresponding to the color plane
to be printed and interposing a section of the supply length between the thermal
printhead and the printing sheet;

30
B) printing the color plane on the printing sheet in print swaths extending
along a print axis, and having a selected width along a printing sheet translation axis
substantially orthogonal to the print axis, by repeating the steps 1) and 2) alternately
35 1) translating the printhead in the direction of the print axis and selectively

energizing the thermal printing elements while pressing the selected donor
sheet against the printing sheet so as to draw the donor material past the
printhead;

13



printer that prints a nmulticolor graphic product on a printing sheet in
separate color planes responsive to nachine readabl e data representative
mul ti col or ra hic product. The nethod includes the follo 30 A
or gani zi n gzgct ed color plane into sel ected areas of t%ﬂggﬁ%ﬁ&gl ane,
wherein W|th| n each area the objects to be printed are within a sel ected

di stance of each other along a printing sheet translation axis and wherein

the obj ects whfhi nyaRY¥|aARE tRE Fﬂntlﬁ’d §h§@(nﬁrtl€r’é affebtibr Bﬁthélﬁrﬁﬁhg%e@f t he
printing sheet transl atio romthe o bga

di stance greater tHﬁHS'@HEn%ISe@f @(ﬂ"?ﬁ?%@%ﬁ%@éta%alﬁ)eqé@'e%? &SQ”@LF&E
!ength of donor shegdthcangesponding to the color plane to be print ed and
|nter£osi ng a section of the supply length between the thermal printhead
and t-he printing sheet; 12 WO 00/ 59729 PCT/ USQCQ 09426 C) printing each of
the areas of e copkdonpingrstepn A) hadm)ifot eagh shihet calor pianes to bemtrintechiavi ng

a printi BHHWh%tr?u%Bg\o‘?;&r%me@ c?'&ﬂ tﬁe?ﬂnﬂﬁg%ﬁbét WH@J?Q%QDH‘% bﬁ fiffat least

printing"sheet trans repeati ngt

al t er nat ehg b thg calpr planesithe m@tlngehget igttrRtated b@ﬁee%ﬂ ﬁe%qQSéweo?Wathe Ihr i nt
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nor~ sheet a ng sheet so as - to draw

t he &no?ran§ﬁé%‘fwg§§tprm89&“Fﬁ??ﬁé‘é%ls 1@dE§er$'?ta°r?é a&?ﬂ% ML printing

sheet by a selected increnent in the direction of the printing sheet

translation axls relﬁg\%for?ﬂﬁﬁ'gﬁéﬁg%ﬂérfe Qtre.bgtg lfély@ttlgést%vé 5‘ﬂh§ c%‘ﬁ?réd?n i dth in

the direction't tion axi ately
repeat i nincludgsstrapslating e prntingoshasiiy at legstiwa stepaaviharen enre i thetsteps and

2) beforg H%%a@éiﬂ{é FBMIH@E@HGG?‘%%S@F@Q%@S‘: thag th@%el@cltéﬂ vitgh Sheeiny ddditivhal

direction rint t
substant ,s@qsyargcﬁpéqh %qpsltgqla?ly%%ua} troatrrllse saetlec?n axcljt?u by the distance

ed wi

The invention can also include a method of thermally printing a color plane of a
multicolor graphic product on a printing sheet responsive to machine readable data
representative of the color plane, where the method includes the following steps:

20

A) . selecting a donor sheet corresponding to the color plane to be printed and
interposing the donor sheet between a thermal printhead having an array of printing
elements extending for a predetermined printing width along a printing sheet translation
axis;

25

B) selecting first and second portions of the color plane to be printed on the

printing sheet, the step of selecting including

determining the end in the direction of the printing sheet translation axis of the
30 color plane to which the printhead is currently the nearest; and

selecting the first portion of the color plane to be between the printhead and the
nearer end of the color plane and the second portion to be the remainder of the
color plane; and

35
C) printing the first portion of the color plane onto the printing sheet before
printing the second portion of the color plane, wherein printing each of the portions
includes printing in successive print swaths, each having a printing width, by translating
14



the di stance separating the area printed in 1) above and the next area to
20 be printed. In a further aspect, the invention provides a nethod of
printing with a thermal printer that prints a multicolor | duct
on a printAYHeet in each of different color planes resg{aﬁ@{gb/(gw%ﬁo

machi ne readabl e data representative of the graphic product. 25 The nethod
i ncl udes thﬁéﬂ@ﬂ@é@r@fhea@fw@@g adIM@xis Qireanal & Hienrintingoshaet drastation axis

corres pory#dk@aﬁé?aﬂr#gﬁtr@%rﬂﬂin@l MRt il thebdirdttioRttdh@panting SheStAIs|&iceakis On

of the s%%golé Ien% bet ween the thermal printhead and the printing sheet;
30 B) pridftWVRENPHE' BYRBYS pl ane on the printing sheet in print swaths
extending along a print axis, and having a selected width along a printing

xend ool ! e | . .
oot ha I EENEP agABASPINACR, e BVSNIBRIRLybEs b A r Bl Bany
in the dipratingencaor pleemfianmulicolor gnaplielpeeduci@ne penng paeeigespensive il
printing rﬁ%&ﬁﬁgtréam:é %agpg geﬁ?%tgﬁ@e SEIHRCESG SIAR8r wheRe®le AERJAShcILAgS th

printing sheet so as to onor nmaterial past the printhead; 13 V(\aD
00/ 59729 fPtoOwingsteR®426 2) translating the printing sheet in the direction
of the printing sheet translation axis by a distance substantially equal to
at |l east the sglecte width;, and 5.C) performng,ste A). and B) far .each
of tRD col or ghanessaeetiia Apnfeheds bRt 1T FBRr BlarErG e el
on the printerpoging tfeetdonohshest hetieen prihemmalprithéazhbavingme afay pentog or

pl anes t ring ] ' ; Lya | ;
bpposi t & AP ebf §REaIART: p brodARRN B RO HERE SR FICE (1ol
which it @4s;10 transl ated when printing successive swath of a different
color plane; and wherein perform ng one of the steps 1) for at |east one

o ! O RPN, 38 iHESd LTSI AEERGNE B Ry LA BRAS"GRbrdif pihuh§ 3Btn
of the portions includes printing in successive prints swaths having a printing width in
the direction of the printing sheet translation axis by successively translating the thermal
printhead along a print axis orthogonal to the printing sheet translation axis and
translating the printing sheet in the direction of the printing sheet translation axis

20  between print swaths; and

wherein when printing the first portion of the color plane the printing sheet is
translated in one direction along the printing sheet translation axis between print swaths
and when printing the second portion the printing sheet is translated in the opposite
25  direction between print swaths.

In another aspect, the invention provides a method of printing with a thermal
printer that prints a multicolor graphic product on a printing sheet in each of different
color planes responsive to machine readable data representative of the multicolor

30  graphic product, where the method includes the following steps:

A) selecting a supply length of donor sheet corresponding to the color plane
to be printed and interposing a section of the supply length between the thermal
printhead and the printing sheet;

35

B) printing the color plane on the printing sheet in print swaths extending

along a print axis and having a selected width along a printing sheet translation axis

15



translates the printing sheet a distance |ess than the selected wi dth and
any additional 15 steps are each substantially equal to the sel ected w dth.
The invention can also include a nethod of thermally printj I pl ane
of a mul M&W872%gr aphi ¢ product on a printing sheet respohgﬁl\pgoﬁ@“%‘;chi ne
readabl e data representative of the col or plane, where the nethod includes
the fol | ayibatarRiafPoithdgoAdl toeheptinhgxia byoepeatimptte iiowewpstags nyand 2)he

col or plaqe to be printed and interposing the donor sheet between a
thermal FHYHEYd having an array of printing elenents extending for a
predeterm ned printing width along a printing sheet translation axis; 25

B) sel ecting fjyrst i ; ayall i i
t% e printi ﬁg 1 S)heettfé}fsr@etﬁ@fe&% %}p{tﬁé i Pk dikRtieR PP hARE LS aRE Jelddtively on

) se ect;nglncludlﬂg deter.mtnln tI}eedln
the diSrection of tRNBIZING g tBREBE! RIYING eleMeAtWNEe pressing h?osged%? & dﬁﬂ”&ﬁe
to which the printhgadtiagafist tRNplintiddisharaeass fo gttt crethegirintipgtsheet andt
portion of the color gllt?]ne to bﬁ] b twetqﬁ th.eﬂ_geri it head and the nearer end
of the col or pl ane HAW PRAUVLS HegB??i A58 % he remainder of the color
pl ane; and 35 C) printing the first portion of the color plane onto the
printing sheet,befor c1 g NG ; j ; Wt
wherei n print i?‘?g ecakéﬁn%gﬁ@:g{eg%ﬁtﬁgn%%%?%gqlgﬁégé%PP%{%&H%%{ ﬁ&éﬂég%tsgéiﬁ;séthe
printloswat hs, each $elected vidir inra pelgctadadirection alengtepinig sheahtiansiation2g
PCT/ USOO' 09426 the gfherqgd printhead along a print axis orthogonal to the
printing sheet translation axis and translating the printing sheet in the
direction of the printing sheet translation axis between print swaths. 5
In a further agditipeddbrmiiagetdps Ahand B)éotéach gfrtbeirdemiringedluoglafes to be

h 1y .printi I I ' ; I.Ci-
or nt ng” Rifdet o8 el Oufiogr ARERTh oy e B BN EL BT %5 "t e
col oriypl ane, where the nethod includes the

wherein after finishing printing a color plane and prior to printing the next color
plane, performing the step of:

determining whether one of the end of the color plane to be printed next is
20 nearer, in the direction of the printing sheet translation axis, the current position of the
printhead than the other end of the color plane to be printed; and

when one end is nearer, printing at least part of that portion of the color plane
between the printhead and the nearer end of the color plane before printing a least part
25  of portion of the color plane between the printhead and the other end of the color plane.

The invention can also include another method of thermally printing a color plane
of a multicolor graphic product on a printing sheet responsive to machine readable data
representative of the color ptane, where the method includes the following steps:

30
determining that the color plane to be printed includes an object to be knocked
out by one of another spot color object and a process color object in the finished graphic
product to be printed on the printing sheet;
35 A) selecting a donor sheet corresponding to the color plane to be printed and

interposing the donor sheet between a thermal printhead having an array of printing
elements extending along a printing sheet translation axis;

16



follow ng steps: 10 A) selecting a donor sheet corresponding to the col or
pl ane to be printed and interposing the donor sheet between a thernal
printhead having an array printing elenments extending for rm ned
printing VW&?’F?@% ong a printing sheet translation axis; f@ﬂf“%@%?i ng
first and second portions of the color plane, wherein printing each of the
portions inclByes pintimg thg dotorqiane seto/theprinting sheet nsluding pgnangin nti ng

Juthoin the o . : D SHIVE _ S B
success rgSoP itk Piaten e Bl L gl AP ah A S eial

or t hogor@inthead hongra prinhaxis lesbogenalisitae poRtiagisbeahiganslationpeisiang t he
printings§baRky 8%@%@% ﬁﬁi'g%a%nﬁmg Blehidritd e siRlvel thaRs Intddrime Peddabld

bet ween print ) rein when, printing the first portion of. the
col or® pldaia anse bgiwern RENWHBEYCGESSIVERY |S&@ime,ﬁwrﬁ§é'“@itﬁsﬁ 'i”giﬂg éHSﬁb'”ttHE
printi nggisdi@ieh dinae priptihgehasi salmsatisreaxipyamd swat hs  and when printing the
second portion the printing sheet is translated in the opposite 25
direction between print swaths. In another aspect, the invention provides a
met hod of pri rdfiaimgngiftom arintirey tredse areasobthe telor planetdetarmingdite bedinogkeghi c

pr oduct ﬁ& a printing sheet in each of different color planes responsive
to machi he'readabl e data representative of the nmulticolor 30 graphic

prodidct, where the nethod includes the followi ng steps: A) selecting a

supply | engt h|pinstREPESSER EtheGAVERRIPGALILAES BOmEtRICiOr proddisaing ddta be
printed and i nterpos ngt.h, bet

n .section of the supply |e en.th er ral

D11 1t heatPPIRPRURRIES P! AEN A ewaPn P BRE YRR e RECL S B e he BN (™
pri nt i nggeipees piodupt onta mwdingsheet enseparateataogplanpsiwith aiesmahdrintevitihgf a
sel ected, Wi : (| N . j XS 9
ey Usccy 86l LS A D PR HenBRERA IRy Ron e andDaRBRIE L (e
f ol | tini ntpesmepprintheaddlong agirink axiatrarpendicelpaiasthe prinfingshest trepalaiianiax's he
di recti ogn@fyHEINRAE Mher®idl pridfibazeineride¥ &invarray of thermal printing elements

extending along the direction of the printing sheet translation axis for printing in print

swaths extending in the direction of the print axis. The method includes the following

steps:
20
providing a machine readable data file including data representative of the
multicolor graphic product
selecting a color plane to be printed;
25
examining the data file to select objects that are of the color of the selected color
plane;
associating a rectangular area of the color plane with each object;
30

combining those areas that are within a selected distance of each other along
printing sheet translation axis;

increasing the dimension, of each of the areas, that extends in the direction of the
35  print axis such that the width is an integral number of printing widths;

selecting each of the areas for printing, and when selecting each of the areas,
performing the steps of:

17



5 energizing the thermal printing elements while pressing the sel ected
donor sheet against the printing sheet so as to print on the printing
sheet and__draw t he donor sheet past the printhead; 2) tr 8@3 Qu%he
printing WR&YPY7Z di st ance substantially equal to at |east the f@ sel ect ed
width in a selected direction along the printing sheet translation axis;
and C) performng steps A) and B) for each of the renmaining color planes to

be printed taog.pgint Lcal i AaRst inting sheet;
and 15 wher ei rgl\géftngrth%irg%észﬁ%&né%%rﬁﬂ ?ﬁgﬁgb%‘éﬁgr pqe(l)rflgﬁg{n%ﬁ%ﬁsbr to printing
the next color plane, performng the step of: determ ning whether one of

the end of t ht‘_'%ﬁ‘i:éﬂtlﬂb AN the gﬁﬁt BivhiHsaH t®dnd StodRgNeaéhe rédddde data

di rection of e printing sheet trans|ation axjs f(%e current position of
Che. _ri MoReaRODARG oS GPieerS ke BIiedendBe oFlogtasericowath ot ReRctihipe
when one Fﬁm\@eﬂf@rﬁﬁaﬁ@tha@mimtg’mhat | east part of that portion of the color
pl ane between the printhead and the nearer end of the col or plane before

printing a | east part 25 of portion of the color plane between the
print head and Aduwordingdo tlemuhvehtiom tharelisalgol proridetihwide iornat tbarmealrpridteo

| ncl ude AiasT T 3nd ragkte{:ggﬁgwggpngﬁ ipR8Vifs & vk BrdiaRErmAforfudiabt | ol or

gr aphi c oduct on a . esponsive to nmachi ne reada ata
r epr dentpainting aomuitigelas @raphipipspductyande @ RTEINgRheSHIN $rRAATASCAPEPIRBES 8RANg

steps: 3Qodeb&4ivé b Rchit rehlBbROiAA reprizentlivBef ié Btfthic PRIdLEESTAS Wil ect
to be knocked  out Eé.one. oIHd%répt her spot col or object and a process col or

obj ect i Aot FeHNahRNGE Bis “product to be printed on the printing
sheet; 35 A) selecting a donor sheet corresponding to the color plane to be

S ed and Lt J ( .
Bn Aty of prd LBrERR Blubi & RH6n 21 ThoPRINIEE Mot iEloBRbr paABAIRE DY O
axi s;1516 pantog/ seEegheerrksotaaoarBaing)g pipriat AXg andeoriBingrsheehiansation e
printing sheghdicOGh ¥ltrtgpmit 54d;ng in

printing sheet translation means for translating the printing sheet in the direction
of the printing sheet translation axis;
20
a thermal printhead translatable in the direction of the print axis, the thermal
printhead including an array of thermal printing elements extending substantially parallel
to the printing sheet translation axis, the thermal printer including a first actuator for
translating the thermal printhead in the direction of the print axis and a second actuator
25  coupled to the printhead for lifting the printhead away from the printing sheet for
refraining from pressing the donor sheet against the printing sheet such that donor
sheet is not drawn past the printhead when the thermal printhead is translated in the
direction of the print axis;

30 donor sheet apparatus including a take-up shaft coupled to a take-up motor and
a supply shaft, the take-up and supply shafts for coupling to take-up rolls and supply
rolls, respectively, of donor sheet, the take-up motor for winding the donor sheet on the
take-up roll after the donor sheet is drawn from the supply roll and interposed between
the thermal printhead and the printing sheet, the donor sheet apparatus being

35 translatable with the thermal printhead in the direction of the print axis;
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successive prints swaths, each having a printing width, by translating the
thermlal printhead along a print axis orthogonal to the printing sheet
transl ation axis and selectively energizing the thernmal L0 enent s
responsi VEOI8SY R nachine readabl e 5 data and, between pr P##fl){nj%&g)a‘?gessi ve
print swaths, translating the printing sheet in the direction of the
printing sheemdanarfet seé¢wingathiexrinding sheet Wi thiengotkbeehvlrampimina erothe ar eas

f th .OF i .
o e, SRR 088 4 OO e Egritrovle ik oneh enrgageie (he

invention ir _ for proc ta representative of
mul ti col printirchpheet; product with a conputer for printing the multicolor
graphi c product on a printing sheet in separate color planes with a thernal

i nt that t { h [ [ h i i
ranstati on aricongaler FearnaeBicalon st an e ST PSPEIERE B e axi s
pﬁr penf“ ﬁ’ﬁh@l@.ﬂbﬁ nﬁé_émspltrhmthenmaﬁ baathebdatis! take-ap lEEIl_K)tCB’3 thedfirdt aindsecond he _
t her ma gam%%rgﬁeﬁgfntﬂgﬁg%ﬁs At BLlANg e é{fﬁtﬁr{r@%h t 3hd WhePeifTRELONntrEidendi ng

al ong t hé of The” priTnting”she ansTation axis for printing in
print  siideseprograinming atoree inig meempohagsociated HerawithyPs. The net hod
i ncludes the following steps: 20 providing a machi ne readable data file

i ncluding data representative of the nmulticol hi duct I |
a col®r plane o berplngaLplor plang eaR merfﬂ%rﬁ!%go%‘?%gﬁ#q‘%egﬁﬁ’?gﬁ%%% j(:%lggg

that ar eyghsllifg e eierafal Phntreridanttied direttion oftheneint asEoadisélegtively

I . f.th OF. ] . ' . i i
o ene Shanesgiang e etmed Brigliod sells iR s8Rl 1} opobs el Ui theose
sheet tr pristiag sheetwitls the trereas prigthedd; di nensi on, of each of the areas,

that extends in the direction of the 35 print axis such that the width is

an integral nunber of printing wdths; . L .
15 2) translating the printing sheet in the direction of the printing sheet

translation axis between the printing of successive print swaths; and for

3) when printing at least one print swath, determining when consecutive
pixels to be printed are separated by more than a minimum distance in the direction of
20 the print axis, and upon determining that the consecutive pixel are so separated, lifting
the thermal printhead away from the printing sheet when translating the printhead at
least part of the distance between the consecutive pixels for substantially preventing
donor sheet from being drawn past the printhead, thereby conserving donor sheet.

25 In another aspect, the invention provides a wide format thermal printer for printing
a multicolor graphic product onto a printing sheet in separate color planes and
responsive to machine readable data representative of the graphic product where the
wide format thermal printer includes the foliowing:

30 a workbed including a platen and providing a worksurface for supporting the
printing sheet, the worksurface containing a print axis and printing sheet translation axis
perpendicular to the print axis;

printing sheet translation means for translating the printing sheet along a printing
35 sheet translation axis;

a thermal printhead translatable in the direction of the print axis, the thermal
printhead including an array of thermal printing elements extending parallel to the
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sel ecting each of the areas for printing, and when selecting each of the
aLeas,I per](‘jorm ng the steps of: 17 WO 00/59729 PCT/ USOQ 09426 di vi di ng
the selected area into an integral nunber of print swaths; ' each
of the pr‘?’ﬂt‘m@%\ﬁghs in turn and storing nmachi ne readabl e apaqslzbgﬁ%bﬁg

corresponding to the objects to be printed in the selected print swath for
i nst ruct ipigtingshept iransdatiroaxisr thetthagnalerinier inclusipg a firg achialphipri@nsiading
| nventi o4 hﬁgﬁ]dl Eriﬁ!h%%dnﬁ Qé dRacivdriss thergrm: akiednthh sREbA GEtuatdsyupldtsto | n

t, t ul / d 1 'y
TNt hg (88 RMIea8IToF g she BBINGAgaVONT BTN AN AG TeRLEY TPl BsE e
S?LBL' EI g;;a%gzsirzgt\dwermgdeW?grbmsFﬁfdﬁhprﬁmiﬂ@atikmisecﬂ_alhaat dcﬂwr:eheet atioteraknt he
P i nipaat thesritPead i e BlinGEMIE RS Rl T BRI R of tihhriEsds:

printing sheet, the worksurface containing a print axis and printing sheet

transl ati on axy ' r 0 heS LAt t

transl ati on masngr PESEATEHRinbalicta Pikchln SaFcofblolth paf TR motor ang.a

the pri ntsupglysshedt the takerun ROA saRPY, shadisdor ayrag teriakeedalls TN

f_., ]bet ﬂ ' ﬁgléé&!?:itﬂﬁyt, Bed}ag%%qe@f,l fhe tblg@-ubhﬁblgﬁ![for wrrﬂdm@@@cbdrwls:h@bﬂgn e Bikeay
- s .extendi substanti a ar a to t

or i nibng rPdaNer A7 PaRPETSatS i TORL e Rl frlaind RiTraeg bafadtine

act uflt or thermaltprintiséaad and thidprintirey stedetpthienddreachiest appardiuseieingravislatalsie

print axis,a oo printhead for liftin

the pri ntvﬂgh@]%a\ﬁg@ggf@%tﬁ%%&ﬁﬁ%t(!%ﬁeg&@ﬂ?é?q? gﬁnf ér{l)g?’lroai ning from prlass: ng

t he donor sheet against the printing sheet such that donor sheet is not

drawn past th?ﬂ@éﬂ\@fd?%%@uﬂﬁﬁ'fhé BAnfiftpsiedt 18 thd Warkskd Whih pimtiag ©d the the

direction of the print axis; 30 dongr sheet, a rat us, i ncl udin t ake- u
Shat  ScosACbeR! paR EIRBSHEHD PARING SNESHEPY BRaaTopd BheaEhsTp e "
supply shafrtiagfsbleegoupl ing to take-up rolls and supply rolls,
respectively, of donor sheet, the take-up notor for w nding the donor sheet

on the
a controller in communication with, and for controlling, the printing sheet

translation means, the thermal printhead, the take-up motor, the first and second
20 actuators and the means for securing the printing sheet, and wherein the controller
includes programming stored in a memory associated therewith for

A) printing the color plane on the printing sheet in print swaths extending
along a print axis substantially orthogonal to the printing sheet translation axis by
25  repeating the following items 1) and 2) alternately

1) translating the printhead in the direction of the print axis and selectively
energizing the thermal printing elements while pressing the selected donor
sheet against the printing sheet with the thermal printhead so as to draw

30 the donor sheet past the printhead and print on the printing sheet in print
swaths extending in the direction of the print axis and having a swath
width in the direction of the printing sheet translation axis;

2) translating the printing sheet in the direction of the printing sheet
35 translation axis in an integer number of separate steps, each step
translating the printing sheet by a translation increment substantially equal
to the printing width;

20



take-up roll after the donor sheet is drawn fromthe supply roll and
i nterposed between the thermal printhead and the printing sheet, the donor

sheet apparatus being 35 translatable with the thernmal pri in.the
directi o8P print axis: 18 WD 00/59729 PCT/ USOQ omMﬁ’Hgﬂhr

securing the printing sheet to the workbed when printing on the printing
sheet anghd el easing the printing sheet fromthe workbed when translating
the printing sheet; 5 a controller in conmunication with, and for
controlling, the printing sheet translation neans, the thernmal printhead,
the take-up nB} or,whaeein 1) includes teansdating hetprintioeshasd in adeasiie steps,

securi ngwﬁ@?eir?ﬁh@?f;ﬂﬂe g@%gttrar%ﬂﬂem BlMtidd16h&Q By D 4lssincd 1BES Uskabthe

programm ng store mory associated Therewith for: 10 i nti a
col or5 pl tE@eslatenincRement #aq Hig %‘%@é?“iﬂ Y glaif/\néte@si ‘?ﬂChsWSi%teBbe printirlg

t ransl atgﬁ@tmhbhgﬁmtioﬂrihmh@d_ in the direction of the print axis and
sel ectively energizing the thermal printing elenents while pressing the
donor sheet against the printing sheet with the thermal printhead; 15 2)
transl ati ng tmeampadditional adpeet, the inventidnmeovides aotidetfermal thermg! rrirdet for
transl at | on. axi L4 i i r
3) “wnen B &I BFEIEEGEPRE Mobb! 32 pANGRFERAIT Sebiiale Ok plargliarc”
pi xelGs t espenpivere soadliee sasiable éatabﬁﬁpﬁ%ﬁ%‘t@%déhﬁigﬁ?wﬂ!ﬁﬂﬂ?@fcéns— & Widene

directi ofyr@fat tf?é?n’éé??riﬁférfi'rﬁcl@c_)fé§the6\‘6ﬂowp@ﬂ determining that the consecutive
pi xel are so separated, lifting the thermal printhead away fromthe

printing sheet when translating the printhead at |east part of the

d|h stanfce bet waevorkbed crwhsiing ti platepi acel grovting abserkauifadd forsupperinigrige donor
sheet fr e r Tl s ; i i

25 1 anBina Adbh W RRSLITLO8 oBRIAMING By RSI<CER BARGT] Yot -RRRILGHIER, .
for Pri npemgndicuban teiteeipsint @xisphi ¢ product onto a printing sheet in
separate col or planes and responsive to machi ne readabl e data
representative of the hilc. pr oduct he ., W

printer incl uBESLRGENE Irt? 13N 8g2gs \ffﬁ\gﬁ%&%‘@ttlr}%ﬁhﬁdﬂﬁﬁ%grﬁgg{ tgﬁ%rg”r?gglnrinting
provi di ngheetvrarietatidreaxdsf or supporting the printing sheet, the worksurface
containing a print axis and printing sheet translation axis
20 a thermal printhead translatable in the direction of the print axis, the thermal
printhead including an array of thermal printing elements extending parallel to the
printing sheet translation axis, the thermal printer including a first actuator for translating
the thermal printhead in the direction of the print axis and a second actuator coupled to
the printhead for lifting the printhead away from the printing sheet for refraining from
25  pressing the donor sheet against the printing sheet such that donor sheet is not drawn
past the printhead the thermal printhead is translated in the direction of the print axis;

donor sheet apparatus including a take-up shaft coupled to a take-up motor and
a supply shaft, the take-up and supply shafts for coupling to take-up rolls and supply
30 rolls, respectively, of donor sheet, the take-up motor for winding the donor sheet on the
take-up roll after the donor sheet is drawn from the supply roll and interposed between
the thermal printhead and the printing sheet, the donor sheet apparatus being
translatable with the thermal printhead in the direction of the print axis;

35 means for securing the printing sheet to the workbed when printing on the

printing sheet and releasing the printing sheet from the workbed when translating the
printing sheet;
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perpendicular to the print axis; printing sheet translation neans for
translating the printing sheet along a printing 35 sheet translation axis;
a thermal rlnth ad translatable in the direction of the p ' t he

t her mal %’E%WSP@ d including an array of thermal printing e i;(::@{r%rsa s9§26
extending parallel to the 19 WO 00/59729 PCT/ USOQ 09426 printing sheet
transl ati on axa sonﬂrdnldertuhleon'mhurpjcatinrewithnaﬂ\djf:brmg)naofliingstheaprﬁnihﬂgcﬁhe‘emr

transl at 't?%}ﬁlét%% P g&llhe%bphgleﬁrﬂwth€% fée?él(eefib fn‘?&opfth%f?‘?st eddiys and a

second ac or - coup ebl to rint ead away

from t he gotuatiragng hie@mefams fpese@irmgw@efmmwgmf@@g.ar@ Wh@fedbmﬁ CfREdier
agai nst tig, H%bﬁ)g nﬁﬂ%%tstéf‘&ﬂntahﬁ{en‘i’&?%rssé&ﬁﬁid iheréWith fgrawn 5 past the

print head t prirnthead is tranSlated in the direction of the print
axi s; 5 donor sheet apparat us including a take-up shaft coupled to a take up
mot or and a spppl YO@h&fzﬁng éls@ldo?é@culpr@Mesmnpdse{eetbafdmaé of theoedbi pignep

mot or T or WP RENTHERGL AR LR aSER e Re il 2 wifR pSEFRl obREchEL LR
sheet is dthawaldngoarptihting sigetytrarsidticanakis andmiwgein thetokiens thénn angpnelarea
pri nt head 6§?§tﬁa@rlh@ﬁ% Eﬂeéﬂﬁ?&f th(ehtﬁ rﬂiiﬂﬁ%rhe%hﬁﬁﬁslﬁﬂ@ﬁ%ﬁkq%rﬁ%é‘Qb{’ects in

transl ata I rection
axi s; l(heaﬂi@ Cftbﬁf %@L&‘érbmdtﬂﬁ@“‘%ﬂgr@@@@h%é@ selgctackdigidneBed when printing on
the 15 printing sheet and rel easing the printi ng sheet fromthe workbed

when transl ati the rintin heet ; ontroller in conmmunica
and for cont roa?| ngPrigt 'Mc”ﬁ ti‘& 3srﬁ§§t°f ﬁ'fer%f?lgf Bﬁf‘&?m\i‘gﬁmtlpﬂ thteﬁgmnnq
pri nt headswaihs dxadmeding atm’tg)a prinhaxiiartogandl teebemdintiag saeeumamslancandxus leend

means for AT g\gath%dman%maeghs%f RS Sl s %fa% dPUiges

progranmﬂ Socl a ed
col or1pl athe $aps Héapfh?t)talltﬁfpaéﬁWet in print swaths extendi ng aI ong a print
axis substantially ort hogonal to the printing sheet translation axis by 25

repeatlngthefollo 1 alte nat el ansl ati.n the
printhead in the dif ct| ﬁ”ggt”f'ﬂ)% %PT'W}‘GQQ i1 e dir %p(g)?ftbg'pym BR8N i ng
the thermal printingelecivainesendizihg tipe dssmad ptihing elepctredd wiileqrressing the
selected donor sheet against the printing sheet so as to draw the donor
20 sheet past the printhead; and before printing the next area

b) translating the printing sheet in the direction of the printing sheet

translation axis, by a selected increment substantially equal to the swath

width, between successive print swaths, and alternately repeating steps a)
25 and b) as necessary until the area is printed; and

2) translating the printing sheet in the direction of the printing sheet
translation axis by the distance substantially equal to the distance
separating the area printed in 1) above and the next area to be printed.

30
In yet a further aspect, the invention provides a wide format thermal printer for
printing a multicolor graphic product onto a printing sheet in separate color planes and
responsive to machine readable data representative of the graphic product, where the
wide format thermal printer includes:
35

a workbed including a platen and providing a worksurface for supporting the
printing sheet, the worksurface containing a print axis and printing sheet translation axis
perpendicular to the print axis;

22



sheet against the printing sheet with the thermal printhead so as to draw
30 the donor sheet past the printhead and print on the printing sheet in
print swaths extending in the direction of the print axi N0 a
swat h wi?fpﬁ’“/ls%n%he direction of the printing sheet transls% |g%&§é{dsa; 2)
translating the printing sheet in the direction of the printing sheet 35
translation axis in an integer nunber of separate steps, each step

cqual to the BITRG T aNER R g R385 e e REEG sEEEAER e kg, |
1) i ncl udsedt tramsladionayxis;he printing sheet in at |least two steps, wherein

one of the steps translates the printing sheet by a distance |ess than the
5 translation increment. and the other and any additij onal. Steqpﬁhcgﬂ?er}mal

translfate the dthermalgrindirest translatable ipdhe dierton PhicchH@x!
addi t i onahRRB&E incllidifgiaivardy enthefadl plesting seArrtoerendinesarallelgoitne er f or

inti .mul t | hi c. duct t LNk i .
ol or i aaigieet randep B 6 Heram non e a8 5% Rbuelbr 3G 85 Ry ing
t he graphire theadalprintfibad wi the difemtiontof the prial axigi nt er i ncl udes t he

foll owi ng: a workbed including a platen and providing a worksurface for
supporting the printing sheet, the worksurface containing a print axis gnd

printithg sheet donerrshest @ppattis inclwling adakerupuahaft ¢Riedtga taite-dRr motor an

pri nt! ng g@ﬁgg tgfrﬁdﬁékrfé {tﬂ@-waﬁé shz Iy@h?aﬂ%'f@lt {:@mlm@?ﬁnm&@upngnfJalte@tts)lupblyng a
printing s ransl atj on axis; er ma i nt.head .t ransl at.abl.e i1.n
the di recf‘?”énrQﬁpePH\éel]ér?‘Jrffo%ﬁsb?% fae fﬂ@r%f“%ﬂ%r‘”ﬂ%@&gitﬁ%?’88%3"%‘?% o gy
of t her matakerimtdlnafte taseionsr ehiéetrididnawp droat thel supply hall apd imeipoged hebveen
transl ati gn axis h ol pri.nt. i i i for

transl ati ﬁlf %ﬁém?hé?ﬁg%gg%ﬁﬁttng%‘%ﬁé Phg%%g??@é%‘%&h@%#?%t% @g{ Is and a
secontf actraaslatatde withgtie ttoermal @riptheachiedtie diyiection of g PR aXi%:nt head away
fromthe printing sheet for refraining from 25 pressing the donor sheet

agai nst the printing sheet such that donor, sheet i ot, drawn.
J P means for securing t?\e prn\%ngs ee{ tothe work%e when pmlng on the

printing sheet and releasing the printing sheet from the workbed when translating the
printing sheet;
20
a controller in communication with, and for controlling, the printing sheet
translation means, the thermal printhead, the take-up motor, the first and second
actuators and the means for securing the printing sheet, and wherein the controller
includes programming stored in a memory associated therewith for:

25
A) selecting first and second portions of the color plane to be printed on the

printing sheet, the selecting including

determining the end in the direction of the printing sheet translation axis of the
30 color plane to which the printhead is currently the nearest; and

selecting the first portion of the color plane to be between the printhead and the
nearer end of the color plane and the second portion to be the remainder of the
color plane; and

35
B) printing the first portion of the color plane onto the printing sheet before

printing the second portion of the color plane, wherein printing each of the portions
includes printing in successive print swaths, each having a printing width, by translating
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past the pri_nthead the thermal printhead is translated in the direction of
the print axis; donor sheet apparatus including a take-up shaft coupled to

a take-up motor and a supply shaft, the take-up and suppl
coupl i ng W8aK&2 up roll's and suppl y 30 rolls, respecti vé(@r@gom%{)nor

sheet, the take-up notor for w nding the donor sheet on the take-up roll
after t hthaltheomasperthepd aforaga prinbaxistosthogepaltortbelpriatingisheet iardatigrasisen

the ther AR SRiddH BRAERES S BRhbMAINIRAG MembRE @3PBRsiSHREtncPRBRRiEUS

bei ng transl at rint ctio t he print

axis; 35readatle fata wpcessnigtivenel theimulting!os Eé%%h"f quqﬂ’&t\% ﬁ@@é%@ﬁ herinting

on the BFihfihd BRe&tiAqhe @NECtich éfiﬁfﬂerﬁ}lrﬂh% dieiehtranglatibe akisf aiwebh@rind sWad .
when translating the printing sheet WO 00/ 59729 PCT/ USOQ 09426 a

control | er in communication with, and for controlling, the printing sheet
transl ation nmaaaotrtelnaspdaetr rrtdremsr provivatiacadidingadk éhepvention a wide foimat  and

second @@{-\é
wher ei n mérHiaA%nﬁtﬁqurr nr{éegﬁ’ﬁ‘ tﬁ&florsgr%m%oﬁn bf’g bm nor eté@g%c?rggeed
t her ewi t lsofasiplanes) ang g@mozwswg ta r@@qm@@ ERPAaH %fdakﬂ r&f@ée%;qm@t“@ewé e&raphigas of

the col og &c{l@?%he%@%nﬁe%ﬁﬂéﬂhéﬁﬁ&l sHrftér inBRideRj ects to be printed are
wthin a s ected di stance of each other along a printing sheet

trandfation axis and wherein the objects within any one area are separated
in the direct IaQNomfoetih@clpﬁmgta platerhaed ptovidiabat worksaxase forsuppoeirapihect s i n

10 th h. . : .
or nt 1 ng PAAUR0 Sfeehd e fell L Rp oM aE s i B Db h ek A iorbdxis
print swerpendictlentd thg prind@gisa print axis orthogonal to the printing sheet

tLansIation axis and having a swath width in the direction of the printing
sheet translation axis by repeatin 5 the ste 1) .and I ernately 1
a) tdansl ati n@riniagd sheat kaaglation %ﬁ?%ﬁ?n%ﬂt"éﬂpa}%é”rﬁﬂgrﬁ%? hd prln%[ng)
sel ecti vehgettighghéiomaxishe thermal printing el enents while preSS| ng the

sel ected donor sheet against the printing sheet so as to draw the donor 20

sheet past the printhead; and before printing the next area
a thermal pnnthead translatable in the direction of the print axis, the thermal

printhead including an array of thermal printing elements extending parallel to the
20 printing sheet translation axis, the thermal printer including a first actuator for translating
the thermal printhead in the direction of the print axis and a second actuator coupled to
the printhead for lifting the printhead away from the printing sheet for refraining from
pressing the donor sheet against the printing sheet such that donor sheet is not drawn
past the printhead the thermal printhead is translated in the direction of the print axis;
25
donor sheet apparatus including a take-up shaft coupled to a take up motor and a
supply shaft, the take-up and supply shafts for coupling to take-up rolls and supply rolls,
respectively, of donor sheet, the take-up motor for winding the donor sheet on the take-
up roll after the donor sheet is drawn from the supply roll and interposed between the
30 thermal printhead and the printing sheet, the donor sheet apparatus being translatable
with the thermal printhead in the direction of the print axis

means for securing the printing sheet to the workbed when printing on the
printing sheet and releasing the printing sheet from the workbed when translating the

35  printing sheet;

a controller in communication with, and for controlling, the printing sheet
translation means, the thermal printhead, the take-up motor, the first and second

24



b) translating the printing sheet in the direction of the printing sheet
trgnﬁlatlon axis, by a selected increnent substantially equal to the swath
wi dt h, between successive print swaths, and alternately r ' eps a
25 and b)V89YA¥ldssary until the area is printed; and 2) ﬁ%ﬁﬂé$§g%§é t he )
printing sheet in the direction of the printing sheet translation axis by
the di st antetesandiheimpays tysecutiag thepantiigsiest, aapuhereinghe centpky
printed i I@e?&%}é%rﬁﬁﬁné BRrE& X adE&RohPaddMtbatestewithlot:n yet a further
aspect, the invention provides a wide format thernmal printer for printing
a mul ticolor graphic product onto a printing sheet in separate color planes
and responsi Vg t o deeshiiniagieadaid madhlre reapnbkeddtatthatea Gfst chiorgiayEhiocbe

product, wh th i de f t ' ' : . :
el s ngtBtest aetare armrogpe el e el A R R e petidind BBt be
sheet, t haovkedkourhyaae obpaut af thengplar pf thetsesend catar glaneit i ng sheet

translation axis perpendicular to the print axis; 22 WO 00/59729
PCT/ USOQ' 09426 printing sheet translation nmeans for translatin

L1 2 Ae the .
printing shee®)al oRGrENGHRMITSCA CalEelane aHeITae PHAUAY SBSC N SUCRRFSH Print
B; : m ESZ%%@??&%WW 8 ptrihﬂngimﬁmt, b9|mra<axfs!amthg thé ithlilérn@( ipsintiidael inhee mal

1 NG narra roal pri.nti ts. ' .
D b oot o s S o b Bl e SR i s wnie
:j ncl uEI! ng)ra?sfnhg tie donoredtwet bgairtst #respantinggshdw withetheethe pnalmrintbend andhe
i rection . i S ngﬁﬁ rat i b O )
shaft co&ﬁ?\gﬁéggugééﬁvgﬁ%&ﬁq opg’g%géat_ pgf@ﬁ@ﬂgfé{l‘w’%e{t Eﬁﬂh}[é a 'g&ﬁ'g”téﬁg% P
suppl y sipintisgfsheet sapsintien axisthatweap Pl pwatisdasbpply rolls,
resloﬁctlzle:(y, of dlolnorfsheet,h the take-up notor for w nding the donor sheet
on e ake-up ro after_the danor, sheet. i T th I |J
and ilﬁterposedﬁbet wekainingomyp gtB?PH‘?'&'QIQ?Pfg{\%\gBWQE a%eﬁW? ?J‘pé)ﬁ%é/et(rﬁg?l(}?g
donor shegit. apparatus being 15 translatable with the thermal printhead in
the direction of the print axis;

Printing Sheet Alignment & Tracking

20
In another aspect, the invention provides an apparatus for supporting a sheet

material on a worksurface with a selected alignment and for performing work operations
on the sheet material responsive to a controller. The apparatus includes a workbed
providing the worksurface for supporting the sheet material, where the worksurface

25  contains a workhead axis and a sheet material translation axis perpendicular to the
workhead axis; a workhead for performing the work operation upon the sheet material,
the workhead being translatable parallel to the work axis for printing on the sheet
material; means for securing the sheet material to the worksurface when working on the
sheet material and for releasing the sheet material from the worksurface when

30 translating the sheet material; sensing means for sensing an edge of the sheet material;
and sheet material translation means for translating the sheet material in the direction of
the sheet material translation axis. The sheet material translation means includes
means for differentially driving spaced portions of the sheet material, responsive to the

sensing means, for providing a selected alignment of the sheet material relative to the

35  worksurface.
25



nmeans for securing the printing sheet to the workbed when printing on the
Prlnt:ng sheeL and releasing the printing sheet fromthe workbed when

ranslating the printing sheet; 20 a controller in connunl th, and
for cont r¥PIPAY2%t he printing sheet translation neans, Qﬁﬁ%ﬁ@%¥%
printhead, the take-up nmotor, the first and second actuators and t he neans
for securing the printing sheet, and wherein the controller includes

programmi ng s{ rpéﬁgthgfagpgang{ev.ﬂaéﬁw BicRflidshat spbatatdPfor s@épé\)tmgei sigddtng

first and second portions o e color plane to be printed on t printing
sheet, thmteghlasi & nerkaatacd wigh dedetected afignmbet fmqbarncprmh@ Wprkeeperations onhe
pri nt| ng sheet translation axis of the 30 colo

pr: nt heathd sheeirmaieriel The apparadds 'nwss%}”@é‘ft?%i%f REOVid 'PQ%%H‘H*%W%Q "Phe
o aned andupReTogdbRanges telot B B de Bt ARG A% cBfalfo SR axi g Sheet

‘0 bé t € remarn color plane; and

35 B) prigdtbngl tFé}%létidnSéXI@‘b'é?pyéﬁdl@flanttbethe@i/@’k al‘)(ﬁam&eehmteritétmnsh’ltlong sheet
before printing the second gortlon of the col or plane, wherein, Erl ntlgﬁ1

ﬁach of nheansofor translating ¢hei@beetonatariahin ihe ditactien $if e phesimatgsiahuanyl
aV|ngapr|nt|n t

Cher nal - A eHEAANRG Y RETRTTIRD e ol ppdaus BBon HESbrrmpiR L RE2e 1 he
transl at I“%}{‘ﬁé%?i beﬁﬁgq??%l&ﬁblev@érﬁllé% t9é HoMg a&i@enidaersrfm s@EUrig thg stleetrent s

responsi ve I ne readable data repr esentative of the multicol or
graphpc phagvat toahd worasstiate when ipeintipg |onttha§h§ﬁte@tat¢rﬂﬁ|talﬁ@ releastng 18 heet he

printing sheet t | at
Phere |5 maerpHeemdbe ey 46 vheN RPSKnal s Shpa el TakySh P AT PGP SBAREE o
for print éPge rg@'bh' o9 146 %HQéFmB'Eé?FQJr'CchQ%teﬁsér RIthBlhted Wikegie Workheparat e

color pla nsive to machi ne readabl e data representative of the
graphi ¢ translation therew1th in the direction of the work axis.

15 The apparatus also includes a controller in communication with the workhead,
the sheet material translation means and the sensing means for controlling the work
operation on the sheet material responsive to data stored in a memory. The controller
includes programming, stored in a memory associated therewith, for determining the
alignment of the sheet material, the programming including instructions for the following:

20 translating the workhead in the direction of the work axis and past the edge of the sheet;
receiving a first communication from the edge sensor responsive to the location of the
edge of the sheet material in the direction of the work axis; energizing the sheet material
translation means for translating the sheet material a known distance in the direction of
the sheet material translation axis; translating the workhead in the direction of the work

25  axis and past the edge of the sheet; receiving a second communication from the edge
sensor responsive to the location of the edge of the sheet material in the direction of the
work axis: and determining the skew of the sheet material responsive to the first and

second communications and the known translation distance.

30 In yet another aspect, the invention provides an apparatus for supporting a sheet
material on a worksurface with a selected alignment for performing work operations on

the sheet material. The apparatus includes a workbed for providing the worksurface for
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product, where the wide format thermal printer includes: 10 a workbed
including a platen and providing a worksurface for supporting the printing
sheet, the worksurface containing a print axis and printi €6

transl aUWF?OQ’)??EZ per pendicular to the print axis; 15 pri Ef‘ff{g %?103

transl ati on an Ia|n Rr i sheet . al

Sheet tr SHEPARTG S anee! Eareretnarets rere R Pras e Reiir iR d e,
of the pHefltenéWra%sléthﬁu %h@ gg?dend%m@ﬁ Rand ok dxil: ReeaDnaté@ teinstdioh el
printing el'ements exten arallel to the 20 printing sheet translation
axi s, thenddrerfontrapsiatingithé shéetdnatprial in hhgtdIE&cttloatQﬁﬁhé sheetrraateriat iragslatior
thermal printhead in the directign of the

C(ﬁup![ e](cj Bgls; ﬁ%orﬁh?ﬁgﬁ@aﬁﬁ'f%m'w fhe Wk ﬂ%e‘%r“PH% Hg)éa se&rrae ﬁ’g ng ﬁ?f ﬁ:;
shee or h
sheet SsuctPrRhER Heg A RBaBleg5R a0 tb 6 RME ey Fibardie) Redurinine el 70

print hea(ﬂné\ténhft@ﬁﬁb&kﬂdsuﬂfeédﬂhdh peiating ondhe tsheepmiabérisd xans!; re%sdrgﬂne sieeet
apparatus including a take-up shaft cougﬁed to a take up notor an
suppl y smmtenatﬂﬁ@mttbﬁdvmbsm%wb@mVaslﬁ ing t'f‘%ﬁhéﬁh'ﬁlamf@"t%‘qgkéd% SEBPPs

ai nci ng. (RS GhsRg 20AE0B e RndetBatet Rl YndR P e Fr EHENBaIR he

w nding t onor s | s drawn

from the \stRRbAY f&ltrar%nwhdmh@rm&em thetaneetion be tRDwbkeaxis) pr i nthead and
the printing sheet, the donor sheet apparatus being translatable wth the

thermal pri nt Hewdapparatus furthecinchidesfa eortrlier in cemimunieation wih ﬂ"SQaWQFKh@@dt he

t heet wh
el casi ndhe s eﬁ%ﬁ%%ff?ﬁ”@ﬁé@ﬁw FsAR TR A B ahase PG g HEkoRSS
printing sles on én‘l:tﬁ’é‘glrlé’étl rRAtdrial FEAPOHBIVERD 'd&'ﬂa Widréd wﬁﬁ‘i‘nérﬂbgﬁoﬂﬁé @brhtircﬁlthr

the printing s eet translation neans, the thermal printhead, the take-up
not or, t Herthéeristiuaed megmmfmn@smd)m EWQQOP}(HNQ&GHDEOQMQGWHQCMIM@NGW

e R TR R AL TR e

15 following: translating the workhead in the direction of the work axis and past the edge of
the sheet; receiving a first communication from the edge sensor responsive to the
location of the edge of the sheet material in the direction of the work axis; energizing the
sheet material translation means for translating the sheet material a known distance in
the direction of the sheet material translation axis; translating the workhead in the

20 direction of the work axis and past the edge of the sheet; receiving a second
communication from the edge sensor responsive to the location of the edge of the sheet
material in the direction of the work axis; and determining the skew of the sheet material

responsive to the first and second communications and the known translation distance.

25 In yet an additional aspect, the invention includes an edge detection system for
providing signals to a controller for detecting the edge of a sheet material in an
apparatus that includes a worksurface for supporting the sheet material, drive means for
translating the sheet material along a sheet material translation axis and a workhead
translatable along a work axis perpendicular to the sheet material translation axis for

30 performing work operations on the sheet material. The edge detection system includes
a first sensor mounted for translation in the direction of the work axis along with the

workhead and facing the worksurface for detecting light traveling in a direction upward
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1) determning fromthe machine readable data that a first color plane to
be 5 printed before a second col or plane includes at |east one object

i ncl udi ngya Eorti on to be knocked out by an object of the col or ‘{2 t he
second coVBOVBYEhe: 2) printing the first a color plane orﬁq/‘t’ﬂ@/og fnting

sheet in successive print swaths, each having a printjn ngt h, 'brY

transl atfrem thﬁévqrh@ir?%e tomand fendenseri Ard aeegope SENGAT tﬂ’%“l)l\él I99i%%¢NaRi s and
Lectivel S T Cos | . th

donor - sriseboRgaF R fie Felifh b Fiedst SE i HEERR o e MorkBBRES D0

bet ween successive print swaths, translating the printing sheet in the
direction of the printing sheet translation axis between print swaths; and

15 3) ref rai ninryfuriemaspeet theyinveatiop#idudss amathed ebplgning atshest Aadedd) pe
knocked _out. Printi heet Al t. & Tracki 20 t,
e’ BaverispBiehhedh adtornitaamick BTe e BRBR i wneafo 8 1nd PSS, &
wor ksur f ace i { 'Th@,rﬁ?t'h%@tiﬁ&uééé mbwﬂ@stéglézl @g&.ﬁgﬁﬁb RECBOMAtERE bAET B1RS

on the sheet material responsive to a contro ) e appar at us i ncl udes a
wor kbed wprieuridtegdetkemining ther dlmpendndrof sthpsiveet matetial is lheegordinate sygtemwher e

L1 ans ! at bYINGHIS A6 SFERIR EeR 1ok TPIE M BP RO R o YT keAlRoeg7n the
per f orm %%bﬁat‘@ﬂ%&f&ﬁﬁdﬂﬁ% \H&‘P@uHQ@e;%Tﬁ)e&iff_@Pérﬁfa'lI?'drivin%;%a‘&@ﬂ iopshaPsd ng

transl at para e work axis for printing on the sheet material;
meang) f othesstast ingetififos hreinghiceshealt ntatetiblfonprdudding acseledted aligniienyobn
the sheet material and for releasing the sheet material fromthe

wor ksur f Bieeshaedmaderiak ansl ati ng t he sheet naterial; sensing neans for
sensing an edge of the sheet material; and sheet material translation
means for translating the sheet material in the direction of the sheet

material trang géneral, @ fvehtion shesémettgefulin hismysdratiionmemanhersal udes
means for differentially driving spaced portions of the sheet material,
r esponsi werkhed ineludes gsWadksheass forfsippprtiaig aishgebmatariad cBvhieh yoient of t he

Eg%e gg;)gérbglgng %lréle % & ptePfotrnqu. %%r‘é&’é%%‘l’é,f“%?k oggra\ﬁgngoég’r? ?r%ﬁxde, but is not
limited to, plotting, cutting or printing, such that the workhead mounts, as is appropriate,
a pen; cutter, such as a knife; roller or laser cutter; or a printhead, such as a thermal

printhead.

20 Thermal Printhead Assembly

In still a further aspect, the invention provides a replaceable thermal printhead
assembly for use in a thermal printer to press a donor sheet against a printing sheet
and, responsive to communication from a controller associated with the printer, print

25  graphic products on the printing sheet material. The thermal printhead assembly
includes the following: an array of thermal printing elements; drive electronics for
selectively energizing the thermal printing elements responsive to communications
received from the controller associated with the printer; and a semiconductor element
mounted with the drive electronics and the array of thermal printing elements, the

30 semiconductor element including a memory storing data characteristic of the printhead
assembly.
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I n anot her aspect, the invention provides an apparatus for supporting a

sheEt material on a worksurface with a selected alignment for performng
wor operatlons on the sheet material. The apparatus inclu kbed
for provi¥WPHY5PH worksurface for 5 supporting the sheet r&‘?@ﬁ?@o\e&rﬂhere

t he worksurface containing a work axis and sheet material translation axis
per pendi cul ar n enether aspectaiitae inveadionniedhpenakprifiead reseMRY L7 bor

transl at bagniderod H?‘cﬁﬁntnﬁ@ttSrthé‘bnh!érWQa sihbrcsdupNingfjoinh evisibie ehin at£trldhion

transl atlon axi s, a workhead for pérform ng the work operations upon the
sheet mai@p} gxtending alppPILEYANIBRANS t r ansl at abl e parallel to the work axis:
means for securing the sheet 10 material to the vvorksurface when printing

th h
On L1e Shect TRbe B ok 6L SRR R 55l AR ol RS oy
sensi ng gninktdbaiofreshes alvogor s’aeetrnnaterla‘raga@@hacﬂrlnilsg isbanat wdh\mhhrmale
wor khead fﬁfheaﬁé@é%'ﬁ%l}/%@dt Fé@'p%WstQ ti)%é&ﬁrdﬁbl;es“e‘ié&ﬂe@feﬁ %z\é@rﬂ"?e%ls 15
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wor khead printing elgreents aftiee ﬁsﬁm“tal arisiheadassemly apd dransiatee g Fﬁfgmf’?@aﬂ‘seqi dor
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edge of t cati o sensor
r esponsi \0é the themmal gﬂathe@d Eﬁacmﬁathee‘é@é ql;sgarqqﬁgn%twe@ftthmr@,th%d frgmtthg

di recti onn&hohP@ndUrer Pzirfg th@ﬁﬁéﬁhél‘ mﬁnh@eeléﬂn@ﬁts wmﬁ @d afive bleafdhrbi on
means for translati tanc in t edlr«?ﬁtlon

o o srueansi o 1 dats £eed Gomomedpeaiorn faf i hngnBe Srshib Ptdics oh

directi omprigtinglddeehr k 25 axis and past the edge of the sheet; receiving a
second communi cation fromthe edge sensor responsive to the |ocation of
the edge of the sheet material in the direction of the work axis; and
det er mi ni ng t He yekadugherarpeshdbe imandionAroyideparmepthod of anesating a thelm!

second COITFNEY Al bSe3atidR shBBWhatémBbalistR Hrthgriheot hlaxheaharnot her
aspect I nven IOH?QFOVI des an apgara

Do oha St ALART P B S SpoRSbe B ol lery sl tdofsRigimalor i
oper at i onginting didvaeatiesitthevhermallprinfiieadagphtransiatasribeyrding sheek tosgrinting

provi di ngb ghﬁlcvﬁ?{)g&é‘lg ohthe p(?{ntlnéféheet comprising the steps of: providing a thermal

printhead assembly that includes the thermal printing elements, drive electronics for
selectively energizing the thermal printing elements and a semiconductor element

25 including a memory storing data characteristic of the printhead; energizing the thermal
printing elements with the drive electronics for printing the graphic products on the
printing sheet; removing the thermal printhead assembly from the printer; measuring
data characteristic of the thermal printhead assembly; reading the data characteristic of
the thermal printhead assembly from the'memory; and comparing the measured data

30 characteristic of the thermal printhead assembly to the data characteristic of the thermal
printhead assembly read from the memory.

According to the invention, the data characteristic of the printhead assembly can
include the following: data representative of the resistances of the thermal printing
35 elements, such as data representative of an average resistance of the thermal printing
elements, data representative of the individual resistance of each of a plurality of the
printhead head thermal printing elements, and data representative of the individual
resistance of each of the printhead thermal printing elements normally used in printing.
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WO 00/59729 PCT/ USOQ 09426 supporting the sheet material, where the

wor ksurface containing a work axis and sheet material translation axis
perpendi cular to the work axis; sheet nmaterial translation r
transl ati W® ¥Aé"8heet material in the direction of the sheg?-Fﬁagbzorgf'%I
translation axis; a workhead for perform ng the work operations upon the
sheet material, the 5 workhead being translatable parallel to the work
axis; means f ﬁf agdition] the dae chhegterististafithalprintheilteassenktsy chaatsohelude
printing o0 teshet rial, an

hor ksur £ 46 {GReRe At ot Trg a6t SR dHe kA Sitifitad IR, sadPH Ll
sensi ng &illoading: datatne@resﬁwéatlwmmfdptamme/\hﬁalu@ @H@esmfm@rrwmsthﬁmhﬂl@dl with the
wor khead (Ell {heta Eﬁ‘;ﬂl slrtéﬂ EWeFb; @a&?f‘eﬁéé@rﬁéh\%‘opfhetteﬁalWdﬁrﬁ%‘f fimelfe

The appa Ul‘t es acon ro In communi cation with
wor khead thermeé pﬁﬁ@@tﬁddﬁ%ﬁ)@t PreSiRY enenshest Roaiifd pflﬁ&ﬂ@&b%efsaéwsemntfr&

C?nt r 3' | WAt Féaﬁey@ﬁgnv@@ﬂmttbwn d@ﬂaﬁé@tr?%@ﬁ w&h@rprmthe"a@smmmy: whiledat a
store In a ne econr r er e ra e
2 enory PESSURG oder THE GPLTs! PrIBInaisbERT Rench ol TRerEtre ohkBuRtaL, "
mat eri al disthasceptragsladivyrige Ipmmlhemisassmmbl;amhllerme‘s@ngtslaécléd tlohdroskiasy:

transg J())at' n%g\sgﬁglg?{ receln\%nsﬁelé? (?étéergb}e%'énfgtwﬁhﬁt%@blt?ﬁ%sstﬁﬁm%@@%eﬁ he

edge cation ge sensor
r esponsi @pptied {hesleriscdhPanakpinting leigents anddain sepresaniativalof aumker o

directi 0 rif m%?‘éls‘é‘%rtﬁalaﬁé\ﬁa b&SESinA HicdtBa to SBRRtedephiafbriftirRSibatdnds)

nmeans fo translating the sheet material a known distance in the direction
of the sheet material translation axis; translating the workhead in the 20
direction of the work axis and past t he edge of the sheet; receiving a
second conmmunication fromthe edge sensor responsive to the |ocation of

t he é8lge Mtcutinp\WWaiklegd material in the direction of the work axis; and
determ ning the skew of the sheet naterial responsive to the first and
second conmmuni cations and the known transl ation distance. 25 In yet an

addi ti onal aspgeh,additorialuepéttothd moéummspa:vnceaisg@vdemmtwmbedmresmpbomng

di | |
Patort al & feH Malghd & GERpid frer oHad YhEGAPERIPE Bl n g 2,
sheet rratveasrkhdad hdvingea wedmsirfaoe fort seppirting the shﬁetsm@t@nahéh%wpdiw&ﬂa@ﬁg a
sheet mat gL, 4 te[ Biﬂ?élﬁ’# bPQpﬁ?fur%sefojaﬁplgﬂ@kﬁ%ﬁgn td ﬂ?é‘%@éﬁﬁét%néi ‘ﬂﬁ@aéeM@rrelé

axi s perpeng materi al “transl ation, axjs rmn
wor k opeﬁ@lpiifﬁigddmotfﬁét arbaecanst zqnes for ?ﬁ%o@ﬂb)éjaﬂﬁgég'?%wa%‘ifﬁl ng"?%éﬂﬁdes °

sizes and orientations; a suction source for applying suction to the apertures; a manifold
for providing fluid communication between the suction source and the apertures for
applying the suction thereto; and a sensor in fluid communication with the suction

25  source for providing a signal responsive to the degree of vacuum drawn by the suction
source on the apertures. The flow rate through one of the zones of apertures is
restricted for producing a greater than nominal degree of vacuum when the one zone
includes unblocked apertures.

30 In another aspect, the invention provides a vacuum workbed for supporting a
sheet material to be worked upon. The vacuum workbed includes the following: a
workbed having a worksurface for supporting the sheet material, where the worksurface
includes a plurality of apertures separated into a plurality of zones; a suction source for
applying suction to the apertures; a first manifold for providing fluid communication

35 between the suction source and a first group of zones; and a second manifold for
providing fluid communication between the suction source and a second group of
zones. The first and second groups include at least one zone each. The vacuum
workbed of the invention also includes a sensor in fluid communication with the suction
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a first sensor mounted for translation in the direction of the work axis
along with the workhead and facing the worksurface for detecting |ight
traveling in a rection upward 27 WO 00/59729 PCT/ USCQ 0 t he

wor ksur f a 809/53\2 d t he sensor; and a second sensor for pr gl{/%Tzlg‘lJnJg s‘l%nal
responsive to the position of the first sensor in the direction of the wor k
axi s. | rsauréaifartprovidinger signeheespaneiveito the degrages! \aoerhad@vat batheysieipna

sheet ﬂﬁéottréfébn tRe Qbéﬁeﬁe%d 4R Ry \eeﬁt@%twﬁu.wmﬁémm B@tm@e‘nﬁhbﬂﬁlstor

ot her operations on teria | owi ng

ydes
steps: [@raeP@@dithe syRben S%"tC@r ?‘813 agresondrlow 9\%’?‘@0’@!"&@ 'éle't‘@mﬁ’srﬁqtg t he
al i gnnerdet@behhiRe 88661d GRIWY ard thws@tl@)ﬂcﬁdﬂﬂré‘e&t Ehé‘flﬁétéﬂdiw denttal g afvieris tluking

second axes for ecif ons r.e at rksurface and the
sheet . natirpareciERas he SeredapRoer R B A ire el SBHIGTar | Ui ng
spaced portions of 10 the sheet material for noving the sheet material for

providing a S‘@Jteeﬁts‘?gr&lé# W uo%fﬂrst D64 $BESA ?Bﬁ%}éﬁﬁ 'thle%e%ﬂggg%upls &

i nvention is envi ronnen i ncludes a
wor ksur fincleadedhird,fppoh ainddif mt Ttmwprlﬁteddtammpme\ﬁﬁwartcsswdaft%ns are

to be p%&%@%ﬁ elcfrﬁént%xtﬁ@b@sed M\étwéemﬁéatrstm sEGHhd i&ielédﬁasdé'éhvél? A
limted to, ott|n Cu% t hat

as il9 aﬁb?c%‘rcpa’t‘ éou th'é%tfPBFtR 3@56 chg%o f"FtéPn ?lsrf}]eeé;/t\od? g?&%%i%pgst tS er:
ﬂ] gt Iplr : r@tsb@@tdﬁeg]ﬁ uﬁﬁwain dhd ’(Iﬁrrdrﬁdurttp?mdlflﬁbadneéan&fhbe gattid sondcead hasftmmbl y
bt nt hedgoriclob HmBRRra ot PRVANG A et MeIERs Brbfh RREATIE b HRlres

agai nst when unblocgedheet and, responsive to communication froma
control | er associated with the printer, print 25 graphic products on the

printing sheet material. The thernal I nt head assenb i ncl udes the
fol I1éwi ng: aninayat @fugher AepeRll thﬁr'PYﬁ‘”"%@ R0 ﬁt%m%mf{/é Faut emaft'aﬂﬁ%s for

sel ecti V@étztkérrﬁﬁﬁiggtt@ $lge ghﬁntahﬁltlﬁmof préhadet ﬁgatéin@lwpfpsnedm@wovl&)dd)havmg
and o ‘scmaohars broe e M MRrER HeRld-Bine WRIUARERS oni o and the
array ofakdgreuplg theiaperugee Indorbhgroupsoé apertyeas; d@r&m&wog serkgrett ongof théi ng
a Menoryq3hp5idtapdatf s NG iRGlefdnting®hnuhitserRdt ighd l182@ which suction is applied
20 by applying suction to an additional group and sensing the difference in the degree of
vacuum attained between the application of suction prior to and subsequent to
incrementing the number of groups; d) determining from the difference whether the
additional group includes unblocked apertures; and when determining in the prior step
that the additional group does not include unblocked apertures, repeating steps c) and
25  d) until one of: a determination is made in step d) that the additional group does include
unblocked apertures; and no groups remain.

In an additional aspect, the invention provides a method of supporting sheet

materials of varying sizes for performing work operations thereon. The method includes

30 the following steps: providing a workbed having a worksurface for supporting the sheet
material, the worksurface including first and second groups of apertures; applying
suction to the apertures; sensing a selected number of times the degree(s) of vacuum
attained during the step of applying suction and providing a selected number of signals
responsive to the degree(s) of vacuum; and determining from the selected number of

35  signals one of the following: that all apertures are blocked; that a first group of
apertures is blocked and a second group of apertures includes unblocked apertures;
and that both first and second groups of apertures include unblocked apertures.
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assenbly. 28 WD 00/59729 PCT/USQOQO 09426 In another aspect of the
i nvention, the thermal printhead assenbly can be adapted for nDunting to
t he print single coupling joint, which can be a tr
ext endi ng éﬁgﬁﬁea trunnion axis. 5 In an additional aspecﬁﬂﬂ?ﬁe |nvent|on
provides a nethod of operating a thernal prlnter t hat presses a donor
sheet material against a pri nt head assenbly
and, responsive to a cortPeilE ; i hermal  printing
el ements of the thernmal prlnthead assenbly and translates the printing
sheet for printing graphic products on a selected area of the printing
sheet. The n®IGURE ndllusieged Ontlenisédtpenobf awidy ifetineg the dnterpriate meiddotdiagd
assenbly having the following: thermal ©printing elenents; drive
el ecfr oripdlae frviensenecti vel y energizing the thernal printing elerments; and
a sem conductor elenent including a nmenory storing data characteristic of
the thermal printhead; reading the data characteristic of the printhead
fromthe nmemEURRPGIGRAIEE BheEhbEdifieet BRthedblinthbAd catrRiRNéfthdiviie t he
drive electronics 15 responsive to the data read fromthe nenory for
pri nt i ndotrhat theapal pripeoductGUBE t.he printing sheet. In yet a further
aspect, the invention provides a nethod of operating a thermal printer
that presses a donor sheet material against a printing sheet with a thermal
20 ppi nt head iﬁ@iﬁﬁ@@’ls%ﬂ rshEERRIEWEofltRe @aSSuttd Slorade ratkl stahé V«ﬁ(ljé’ format
energlzes thermal printing elenments of the thermal printhead and
t r ans| atthsrrhéllepritemef FiG SREet afidof adonbr aigeetgrasshite npxnmﬂadtosr tba ratle
printing sheet, conprising the steps of: providing a thermal printhead
assenbly that includes the thermal printing elenents, drive electronics for
sel ectively i t or
el ement 25 |ﬁ§ﬁﬂgaﬁéﬂgmégﬁg% q@%?ﬁg&@%Pg&%ﬁgﬁggﬁgf}@$ﬂgﬁaﬁﬁﬁhgﬁggﬁﬁéhead
ener gi zigihtéhef FIGURE!, imsludihg rofrehtertevitonal viewt dfehdmprintheddecamiageos f or
printing the graphic products on the printing sheet; renoving the therm
pri ftthe gﬁbly fromthe printer; measuring data characteristic of the
thermal printhead assenbly; reading the data characteristic of the thermal
pri nthead assenbly fromthe nenory; and conparing the neasured data
FIGURE 4B is side elevational view of the donor sheet handling apparatus,

including a cassette receiving station, for slidably mounting to the base structure of the
printhead carriage of FIGURE 2.
20
FIGURE 5 is a top view of the wide format thermal printer of FIGURE 1 showing
the work surface, the printhead carriage of FIGURE 2, one of the magnetic clamps and
the cassette storage rack including four (4) cassette storage trays.
FIGURES 6A and 6B illustrate cross-sectional and end views, respectively, of
25  one of the magnetic clamps, including the keeper, of the wide format thermal printer of
FIGURE 1.

FIGURE 7 illustrates a top view of the work surface of the workbed of the wide
format thermal printer of FIGURE 1 showing suction apertures in the worksurface for
30 selectively securing the printing sheet to the worksurface. FIGURE 7 is drawn as if the

workbed is transparent such that the apparatus below the workbed is readily visible.
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30 characteristic of the thermal printhead assenbly to the data
characteristic of the thermal printhead assenbly read fromthe rrem)ry.
According to the invention, the data characteristic of thgpf(plr/%hwa

assenbl y WQ¥59732| ude the fol | ow ng data representative resistances

of the ther 35 ele S i

aver age resrrm'tL 5%@]3 émﬁgatteﬁéﬁ“gﬁ SPP%F%QH%?gresldeiléfg%g%@ﬁﬁ%%éﬁ?g%gén atr ve
of the i getith rtJr§§W%ﬂﬁ@rk@hrfﬁ@@hru@,fraﬁadqhtrr@uma70f the printhead head
thermal printing elenents, and data representative of the individual

resi stance of each of the printhead thermal printing elenents normally used
in printing. 29 0/ 9 PCT/ USOQ Q94 I n dition, the

characteri sti ElQ)lf’RE%egg %t?ﬁéﬁr%{&%??gﬁyﬁ%%??‘%938”136'8?&5‘&*’0%@@8% of the

repr essen%;gﬁér\éﬁlﬁ ;Iuétpﬁea'ﬁ%wm—f s;\g. the thermal printhead assenbly,

such "as data representative of total time of use of the
printer with the thermal 5 printhead assenbly installed thereon; data
representative of the total amount of time the ther Ad@é)rl nt he has eseri)ent

pressi ng donoFlGHBE: 104ydiusyatesra denagshasi @ssamphpiarieadigy in tg 4, donor sh
repr esent at| \{tr?gsq}%hbﬁ It—‘lﬁl?ﬁEdi stance travel ed by the printhead assenbly

whi | e et "agai nst printing sheet and printing; data
represent atl ve of the total distance traveled by the printhead assenbly
whil e pressing sel ected donor sheet 10 agai nst sel ected printing sheet:

dat al0 epr esenFHRURE H9B illustratast afest view oithe slopes sheaipmsseably of EKRdREed

t her mal Eéhntl ng el enents; and data representative of a nunber of printing
pul ses t have been comunicated to sel ected ther nal printing el enents.
15 Vacuum Workbed In an additional aspect, the invention provides a vacuum
wor kbed for supporting a sheet material to be worked upon. The vacuum

wor kbed i ncl uEKSUﬂEeHbIIIILISWatgﬁ the supphkoere thaviangody whihes demercthelebpssembly

supporting_t mat e t he worksurface 20 including a plurality of
apertur e@‘gﬁﬁr‘lﬁg% ]e/if)'?\ {d[E?on to the sheet material, the apertures
sepajated into first and second zones for accorrrmdatl ng sheet material of
different sizes and orientations; a suction source for applying suction to
t he apert ur esFlIQUREN 1Ihsjanfetmrargedm&w nfjthiel drivee endmfithiecsuppdn coret tweetar biody

suction source and the apertures for applying the suction thereto; and a
sensor i ANeWOi FEGHRMITEAti on with the suction

FIGURE 11C is an end view of the supply core tubular body of FIGURE 11A,
20 taken along line C-C in FIGURE 11A.

FIGURE 11D is an end view of the supply core tubular body of FIGURE 11A,

taken along the line D-D in FIGURE 11A.
FIGURE 12 is a front view of the donor sheet cassette of FIGURE 3 with the

25  cover removed.

FIGURES 13A and 13B show front and side views, respectively, of the donor

sheet cassette cover of the donor sheet cassette of FIGURE 12.

30 FIGURE 14 illustrates the donor sheet cassette cover of FIGURE 13 mounted to
the donor sheet cassette of FIGURE 12.
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25 source for providing a signal responsive to the degree of vacuum drawn
by the suction source on the apertures. The flow rate through one of the

zones of e s is restricted for producing a greater ,al
degree of%@&gfﬁgv\hen t he one zone includes unbl ocked apef?&?g@. %8 In
another aspec!pdiee! 1@’A6Qh%t9£&e8rn9é(ﬂ?§85an% YaEHHTBE KRG ooBhoRHRRYHrbNding

sheet materi al be wWor € vac

f ol I owi nggorfor m&kﬂemehm‘dbﬁgrrﬁawméhﬁarﬁmgr bplr—'@tuaEOf tanagortrl@eusuhgehe cost of
material, where the worksurface includes a plurality of apertures separated
into a plmrnrstlngtquwfenzmu@goloagéanm prodistir ce for applying suction to the
apertures; a first manifold for providing fluid conmuni cati on 35 between

t he suction source and a first group of zones; and a second manifold for
providing fl ui ficR9REEE AL ﬂ@w%tam@unsﬁém Sdr?éééﬁhé%%?réﬁlﬁh@dé@%ﬂ HePuP
of zones. The first and second groups |ncI ude at | east one zone each. The
vacuum weritihgdataf totthe memenit elemaealt swounted witisscaredeinglar body dHf BIGURES 11.
comuni cation with the suction 30 WD 00/ 59729 PCT/ USOQ 09426 source for
provi ding a signal responsive to the degree of vacuum drawn by the suction
source on the apqnRpr A lllﬁs{rétre%tthéle e A Mhé Ehnffﬁ’é YRedd Whdh )hé;@r? SRebt is
between the first group suct’i on source,”and a second control
val ve fl uskwed rﬁ|@trvreots>etde poieting shethigassatiord (g axip ohtie whie founat tbmarmahr ce.
The first flow control valve is fluidly 5 interposed between the second

f 1 ow Wont pintey af FKSWRE t-he suction source. The first group can include
first and second zones and the second group can include third, fourth and
fifth zones. The workbed can include first and second flow restriction

el ements i nt er pES@RELEBVREBrafee the leffecBottrassiamth #RNskwdEsMeRy staet of and
10 the suction source, and third, fourth and fifth flow restriction

el enent s, FIGIWBEpein one dispelian aleng the erinkes sheet transiatiors 6lraxis.and fif t h
zones and the suction source. The flow restriction el ements are for
providing a selected flow rate through the zones of apertures when

unbl opked. 15 FzYRE o Wu%hﬁfesaﬁé%ffﬁect bhRandIu@iy tHskuvwad gestiry srddiedl of
automatically determning the size or orientation of a sheet materi al

suppor t edFE5UBEWHA retheteppiasge oksr@ctlormﬁkm@ethemf ding Isbeet Hanam@omré)ﬂh@ds
i ncl udes the follow ng steps:

FIGURES 17A and 17B show top and elevational views, respectively, of selected
components of the wide format thermal printer of FIGURE 1, and illustrate an edge
20 sensor and a reflective strip for detecting the location of the edge of the printing sheet
shown in FIGURES 16A-16C.

FIGURE 17C illustrates one technique for determining the skew of the printing
sheet from measurements made with the edge sensor of FIGURES 17A and 17B.

25
FIGURE 18 illustrates selective actuation of the translatable clamps of the

translatable clamp pair of the wide format printer for aligning the printing sheet.

FIGURE 19A illustrates a side elevational view of a printhead assembly of the

30 present invention.
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a) grouping the apertures into N groups of apertures; b) applying suction
to one of the groups of apertures; c) increnenting the nunber of groups to

whi ch su applled 20 by applying suction to an ad oup and
sensi ng f\},@%@s er ence in the degree of vacuum attai ned géévg%ﬁw?ﬁk

appl i cation Oi: c@&fﬁe 4B nlru'sﬁétésoofa;@bvwwﬁﬁﬁnbaa%seemwemmmgmwmﬂr

of groups; termnin romthe difference whether t'he additional group
InCludesabngﬂmekﬂﬁ}aBBnﬁﬂﬂ@&ﬁﬂanGAmhen determining in the prior step that
the additional group does not include unbl ocked apertures, repeating steps
c) and 25 d) until one of: a determnation is nade in step d) that the

addi tional gr r@%ﬂ:

In an additi oﬁmgﬁ%i“ﬂg{ {eé Itﬂé@%fﬂﬁﬁ@é’gﬁ??f é’{:&ﬁse ﬁ%{gé%ligtl ng
sheets Wahﬂuhabﬁd@rﬁorvﬁfe)et BensSumed byahe mmé wrmaighmndn popesradfithaprédenteon.
The met hod includes 30 the follow ng steps: providing a workbed having a
wor ksur f myenfion. supporting the sheet material, the worksurface including
first and second groups of apertures; applying suction to the apertures;
sensing a sel ected nunber of times the degree(s) of vacuum attained during
the step of apphyRES émtdr@rwalmu@frgw SlidtBatvSRIcBRIR@ sTuNpeitirgf wih gnahide
responsive to the degree(s) of vacuum and determ ning fromthe sel ected
nunber ofornf psungmufsh@peeaaht irvention) wheregl IGWRE 2118 illapatesitee teghwigneek®d;

that a first u apertures i.s bl ocke econ rou res
e s akiiacdeR bR BhBP R g S SRR e PSR B Hh RS LA
apertures include unbl ocked apertures. 31 WO 00/59729 PCT/ USQCQO 09426 BRI EF
DESCRI PTION OF THE DRAWNGS FIGURE 1 illustrates one enbodi ment of a w de
format ther maFIQURE 22Adlbstratesityvo batmerstie bierinelndédrin tHe BURECRrigraplsicr at es
one enbodi nent of the rinthead carria w de format.thernal

printer @foduatorpted by theryvidspamaaj @eémggﬁ’@bt@ '?/ﬁeéﬁ}“blf‘v?'ﬂt@rb assette

storage rack of the w de format thermal printer of FIGURE 1 and of a donor
sheet cassette nounted on the rack. FIGURE 4A is a cutaway view of the
uppeys por t i on FaGUREE22B ditustatemte xtiee obctpta be ércloded-witiREe banners|ofdi ng a
front elevational view of the printhead carriage. of

FIGURE 22A in the multicolor graphic product to be printed by the wide format printer of

the present invention.

FIGURE 22C illustrates the placement of textual objects of FIGURE 22B over the
20  banners of FIGURE 22A in the multicolor graphic product such that portions of the

banners are "knocked out."

FIGURE 22D illustrates one of the banners of FIGURE 22C including those
"knocked out" portions that are not printed when printing the banner.

25
FIGURE 23 illustrates a technique for printing with the wide format thermal printer

for reducing the time it takes to print a multicolor graphic product on the printing sheet.
FIGURE 24A is a flow chart illustrating one data processing technique for

30  determining those objects of the multicolor graphic product that are part of a selected

color plane and for generating print slices corresponding to the selected objects.
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15 FIGURE 2. FIGURE 4B is side elevational view of the donor sheet handling
apparatus, including a cassette receiving station, for slidably nounting

to the ba@?)é]al/tsgﬁgture of the printhead carriage of FlI GJRE,%/ISJ%@%E#EJJR&@

is atop the wide format thermal printer of FIGUR

wor k surface, Lt he i . iC
clanps and t EL(E@Q?;%{% & gﬂ&@%@rﬁg@ﬁ%%@ (ng%Jd‘l‘Bﬁaé% %@;&gf%bgg%%se t efgsrt orage
trays. FL&HBREMEhapanttiicks instéatiancs ass-tedibinogtalrt anelGURE\A4NS,
respectively, o 25 one of the magnetic clanps, including the keeper, of

the wwde format thermal printer of FIGURE 1. FIGURE 7 illustrates a top

vi ew of the e of th rkbed.of the wd far . r el inter
of “F1 GURE 1 SRR 258 8o tIEsERi aedfiete ersdaiinh Sidttingthe

sel ec{i V@Ir%ctﬁﬁ?b’(ﬁé\%létﬁ% Mﬁ@tdrﬁﬁng%‘%t f&t rbBECig s HfeXee prifi 7is
drawn as IT the workbed 1s transparent such that™the apparatus bel ow the
wor kbed sulticedeti graplicsprotect in 22 cu@d@e50i#? Bl GFEREUSDaNG ddard vidiFigdbrD rint
illustrates suction apparatus for selectively applying suction to the

sucti on BWHasUPSPIM SWANSor ksurface illustrated in FI GURE 7. FI GURES 9A
and 9B schematically illustrate alternative enbodinents of the 5 apparatus
illustrated in FIGURES 7 and 8. FIGURE 10A illustrates a donor sheet
assenbly for FRURR2EBtivatibey clendillushatng addisiontlt stepd wiuding BlItEREqGe fdr0
FIGURE 10B illustrates a front view of the donor sheet assenbly of FlI GJRE
1 QAlO FI curessinpdatp sesas et refraimsogupintingdthe dnoghked-aut BiRRp %fF'éW%%r?@ -
sheet as?g ly of FIGURES 10A and 10B. 15 FIGURE 11 B is an enlarged view
of the d e end of the supply core tubular body shown in FIGURE 11A.

FIGURE 25C is a flow chart indicating the printing of the selected color plane on
the printing sheet in print swaths, including performing the Y axis conservation shown in

15 FIGURE 20 for each print swath.

FIGURE 26 is a flow chart illustrating one procedure for processing data in
accordance with the flow chart of FIGURE 25C to create subswaths for performing the Y
axis donor sheet conservation illustrated in FIGURE 20.

20

FIGURE 27A illustrates an example of a multicolor graphic product to be printed
by the wide format thermal printer of the present invention.

FIGURE 27B illustrates the creation of bounding rectangles around those objects
of the multicolor graphic product of FIGURE 27A which are to be printed in the selected

25  color plane.

FIGURE 27C illustrates combining two slices, which correspond to the bounding

rectangles of FIGURE 27B, to form a combined slice.

30 FIGURE 27D illustrates combining the combined slice of FIGURE 27C with

another slice of FIGURE 27C to form a combined slice.
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FIGURE 1 1Cis an end view of the supply core tubular body of FIGURE 1 1A,
20 taken along line CG-Cin FIGURE 11A. FIGURE 11 D is an end view of the

supply c ar body of FIGURE 11 A, taken along the
FI GURE 1%&\80}5)# E 12 is a front view of the donor sheet cllads@g%u? 16 Fl GURE

\?;i \tlamwtsh ﬁggpect |C€/0¢(§ 27rc§‘eq0%t2gt§8 %ﬁﬁ ﬁé§§@®é%$€8@%\%\frﬁlg?m%ﬁ%owgs sheet
casset t eaifthbt SidRRIIAGUBIE BrBURHoM d Lbmblncdtehset he donor sheet cassette

cover of FIGURE 13 nounted to the donor sheet cassette of FIGURE 12. 33 WO
00/59729 PCT/USOQ' 09426 FIGURE 15A illustrates nmethod and apparatus for
nor e economc r donor sheet to.the de format ther nt er
of B o 1 diedRE Pl feR e easnoone Ynhiathe SarBivaholah ot GURE
graphi ¢ prody éanﬁn@@%ﬁﬁuﬂé@r 6@3 htin p%dﬂ%@éﬁthb'théﬁﬁélyéinﬂgeéa‘& heagace for
readi ng data rom an witing data to the nenory el erent nounted wth core
t ubul ar foodgt thifermbGoRESr blthe BileGERENY6AtiON.| ustrat es t he edge of the
printing sheet when the printing sheet is skewed relative to the printing
sheet translation (X) axis of the wide format thermal 10 printer of FlI GURE
1. FIGURE 16 r I W@ i

sheet of &j@ﬁggﬁlﬂ@ﬁerg |recrﬁ§lhh ahtenéIllla O@ngprﬁé]gﬁlsﬁhe t@%éﬁésdeg ?%n
(X) axi Swuc&l‘émlﬁh@dl%tﬁwé:wceldftmelm@anrhe feffrfﬁ e(zionbﬁméd@néé ating the skewed
printing sheet of FIGJURE 16A in the opposite direction along the printing
sheetd translation (X) axis. FIGURES 17A and 17B show top and el evati onal

o ncer o Frcans 2 A iRBER T pREREER. 8 6l ClRk e o B HIEHE

strip for detecting the |ocation of the edge of the printing sheet shown
in FIGURES 16A-16C. FIGURE 17C illustrates one technique for determnin
t he skew of tlﬁkﬁtp)REraZlngstr@m@oumm canseguiveehlaskrawe invong of ee pdgleswatnsor

of Fl QRES-EUREY 1 1 Becordance with the flow chart of FIGURE 26.

15
FIGURE 27J illustrates the formation of sub swaths as result of the counting of
the consecutive blank rows in FIGURE 271 and in accordance with flow chart of FIGURE
26.
20 FIGURE 28 is a flowchart illustrating the steps followed to energize the take-up

motor and the brake to provide a selected tension on the donor sheet.

FIGURES 29A and 29B schematically illustrate one example of the on board
controller 22A and the interfacing of the on board controlier 22A with other components

25  of the wide format printer 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIGURE 1 illustrates one embodiment of a wide format thermal printer 10
30 according to the invention. The wide format thermal printer 10 includes a base structure
12 that supports a workbed having a work surface 14 for supporting a printing sheet 16

onto which a multicolor graphic product is to be printed. A guide surface 20 can be
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25 FIGURE 18 illustrates selective actuation of the translatable clanps of
the ftranslhatabl e clanp pair of the wide format printer for aligning the
printing sheet. FIGJRE 19A illustrates a side elevational_yj

pri nt headVQMEMPy of the 30 present invention. 34 WO 00/%%*7@%‘0%42%

PCT/ USOQO' 09426 . FI GURE 19B il ] Vi '
I GURE 10O RAIPT UG U1 RENGBESASH T St e s B Gralhg SE PSRRI 1L
t he teChHWH‘?ﬁ&ENfY% %Eﬁﬁécé"?ﬁs@( ﬁrﬁﬁﬁsﬁéﬁt driRdURbig ihBRat gematally BY réfersrice

sheet consune e wde for ermal printer of the present
i nvent i opunfer@URESaRlde providdd & thielatser end obilhegunirdinigusheet shpply wek 17 dor

printing with the wide fornat i nt f th t i | on,. wh
I GRE. 21018ling s PPN SRR SUBEMHo - of NI OEES eyl PUBISTdio GRS he

T ustr afediodar SRk 8EFhcl 378 DR BROSNBRE! §1n FrodFly othaneSoRe duct

printed bysddisive @ea tontidllertd)esuat aptiantorrbedrdt benpokeaA, iamdertpomsive 5o
FIGURE 22B il lustrates textual objects to be included with the banners of
FI GURE 22wadhine readablle datel wpreseniaiive oftbgararkis psadyst diednpghingdeapiakle

format prjnter of .the esent, i nvent i .qn, i

o gl Sh Bt G R BN b B TR E A BT ol Rl B8k B e
22A i n the o ihikelurE 92{%&&1 RIAGCD tRY lidé FernA1ahéintdl pridtert flRand@nner s
are "knocked out." FIGURE 22D illustrates one of the banners of FIGURE 22C

i ECl gdi ngonhiroaeicatiém aitkdte omtBogrdraontreder 224 Beterente puinatal @2vipasephienginng
the banner. 25 FIGURE 23 il lustrates echni,que for  printi . | d
e Ry R4 P OH RSB AL S Rl AL AR U W'
mul €1 €01 Qi hSRR G BFRES AN 6.1 b 1ot a8l exitsthidRtet b ttha dthemend
chart illustrating one data processing technique for 30 determ ning those
obj ect s off thdrevonkibtiiface ¢4. gr aphi ¢ product that are part of a selected

15 The wide format thermal printer 10 prints each color plane by interposing a
section of a donor sheet (not shown in FIGURE 1) corresponding to the color of the
section of the donor sheet interposed between the thermal printhead 24 and the printing
sheet 16. The multicolored graphic product is printed on the printing sheet 16 in
individual print swaths, as indicated by reference numeral 28, that extend along a print

20 axis, also referred to herein as the "Y-axis", and have a selected printing width, or swath
width, along a printing sheet translation axis, also referred herein as the "X-axis". The
print (Y) axis and the printing sheet translation (X) axis define a plane substantially
parallel to the plane of the work surface 14 of the workbed. The thermal printhead 24
presses the section of donor sheet against the printing sheet 16 and selectively

25  energizes an array of thermal printing elements 26, which extends along a printing
sheet translation (X) axis, as the thermal printhead 24 is translated along the print (Y)
axis. The array of thermal printing elements is energized responsive to the machine

readable data and the controller(s) 22.

30 A printhead carriage 30 mounts the thermal printhead 24 and includes a cassette
receiving station for receiving a cassette 32 of the donor sheet. The cassette 32

includes a supply roll of donor sheet, typically including a supply length of donor sheet
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color plane and for generating print slices corresponding to the selected
obj ects. 35 WD 00/59729 PCT/USOQ' 09426 FIGURE 24B is a flow chart

illustrating one data processing technique for conbining t slices
in accor WRA&SHPh the flow chart of FI GURE 24A. FI GURE 25%&8@"’?‘}2% chart
Illustrating additio i.ncl udi

transl atW%‘HPQ)P“tan%’&FQ ﬁ?%setntg‘ é‘l?éé’tOdVo? (ﬁlgdag‘l? ﬁ@trlf)ﬁgor " 'ancgrdtlhpﬁ&rdo?%ag%he
mul ti CO' @{e&{ﬁ&&b&emrﬁ@pbﬁgearbe%egﬁ ﬂ@@mrw gnﬁh@dﬁ@ﬁﬁndﬂﬂﬂe prting shedit ng.

the p SW pes into nt swat 5Bis a flow chart

il ust rarrhengal@d@b télbinaludetape consdlmddrhm;pgihtoédbnoqaleeetofﬂourrmmpﬁd@\%%—ylpr@felat a
so as to refrain fromprinting the knocked-out areas of FlI GURES 22A- 22D.

FI GURE 2®Bulas bdy| ow chart indicating the printing of the selected col or
plang on the printing sheet in print swaths, including performng the Y
axi s conservation shown in 15 FIGURE 20 for each print swath. FIGURE 26 is

a flow chart Thé kbﬁhf@g? dfige @MtoPBE tadglated the ;mmneas cagiadet 20,iand ferwertdance
with the flow chart FI GURE 25C to create subswaths for performn the Y
axis donmlermabpmntbeaé@%atqr@dhﬂlnflmé (Y haxg byrfoiatiagrie pointhraddal jgeey

| | ust
: ne e R pRAIEigs THi 41 biosriphe ARl R B i Paltie BlgpB ] i
[ ustra e
e mul 41T e R vy ch ar'a € 6.be. printed i the

sel ept edtrag8ateotherpripitimgeshelet GORIORY thel prinfisigrstiess teaststianAy) ﬂ?ﬂé‘r batwees the

Comi nodPRITEEO! B RS9 et SO LSRG e Lo R TP BLng;

5\&)%5?53@%@/%@%&8&%%& CehPfirsFhRYRECSHE clabnpN 14X #nF 06 R iR tiSElyCare 36

each movable between clamped and unclamped conditions relative to the printing sheet

16 supported on the work surface 14 and each extend from a first end 50 to a second
15 end 52 across the work surface 14 and parallel to the print (Y) axis. The print swath 28

shown as being printed in FIGURE 1 extends parallel to the print (Y) axis in an area

between the clamps 44 and 46.

The clamp pair fixture 54A mechanically couples the first ends 50 of the clamps

20 44 and 46 to one another such that the clamps 44 and 46 are substantially fixedly
spaced from one another in the direction of the printing sheet translation (X) axis. A
guide rod 56 supports and guides the clamp pair fixture for translation along the printing
sheet translation (X) axis. The clamp actuator 58 is coupled to the clamp pair fixture
54A via the ball screw 60 for rotating the ball screw and translating the clamp pair 42

25 parallel to the printing sheet translation (X) axis. The second ends of the clamps 52 are
also mechanically coupled by a clamp pair fixture supported by a guide rod (both not
shown in FIGURE 1). An additional actuator may be provided for translating the second
ends 52 of the clamps 44 and 46 independently of the first ends 50 of the clamps 44
and 46 Independent translation of the first and second ends of the clamps can be

30  particularly advantageous when aligning the printing sheet 16 to the work surface 14, as

discussed in more detail below.
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FI GURE 27E il lustrates conbining the conbined slice of FIGURE 27D with
anot her slice of FIGURE 27D to forma conbined slice. FI GURE 27F

illustrates increasing the width of the conbined slice of FlGR 27E to
be an i ntYPYFPAUnber of printing widths of the thermal prl‘.‘#(‘ﬁ%’@&”g? t he

> an ! ! | . .
M st rat oo, dBARY ATRsREi PEnfide ot uRugRE0oy pRYEH B it eahesl &8 1 at
wi th anoidiap p%iﬂ@ré&prﬁbﬁéle%a%mﬁdorohﬁrm gRBiimned ﬁﬁémFaan&tiEhQMEEx%?H

illustrates dividing the slices of FIGURE 27G into print swaths. | GURE
271 i || usttwaee $irst @nck $evpndqasiiomsi Feortsxample cafterithe dverml printhead 24 penistehs

f FIGQURE 271 i d ith the fl ow.ch )
11 st r 488 SERIN (BS AT RSBH L BmORdN R S ALY BBBPT | SANIREOWSIRE NS the
consecut . ' ; id Wi ; f
e e Hastic iifadshife 1h sheCtFTBikiocYRiaally Beal SARGRyMir & SdepifAn

ener gi zeg. hehé aleenpipair 2tthen asttirmdo i akiginabpgsition de aa ts dleaetdy to &nsaslate on
t he donor sheet. FIGQURES 29A and 29B schemati cal I% ﬂal ustrate one exanpl e
g

of the dhepsiating sheat 1HrOaIN aftek the gexhewathy s Prigtg ¢ thergal prip is then

controll.er A W t ' . i i
DETAI LEIﬂPﬁ%ﬁP%WﬂﬁEQEE%EtH R bR IR gy o
embodi MRt @fcompibiéecdior prhetidiprin®ld gt ihet mrintihg Setc Posidialgly tanly bae clamp

invention. The wide format thermal printer 10 includes a base structure 12
t hat! Osupidhe slampoaik&dciaapsige Rrinbng shaet aicetime, aod the ppoting aged! 1 isnti ng

sheet 16  onto ich a mul td cqlor, graphic .pr [,§.t Lt ui de
surface %‘egaﬁ'}' %\‘% éaimwad)roé%g%%r tﬁ%?/%%&%do&oéf%%&tam@%l @Q%?Frgf‘glgih @F*P%A 19 he
printi nqorﬁﬁﬁgtshﬂe@t asvaxtfrdrﬁ %Y@b@pélg(?ﬁll f pethRrdiainbne sheete skpMad ésiditiorlfort o
the work surfiace 14. A printing sheet drive notor, indicated generally by

r ef er enadampingethel prirgingcsineeb &6 mnovthe ethrap 46He invtheernedaampet! aonditin: At i ng

heet , , T .
snee SutPaPrQ{atEnogl tlhelgrlr}ctfr)\rg sheet 16 in the opposite direction from that described above, the

\J
\4

15 clamp 46 clamps the printing sheet and the clamp 44 is in the unclamped condition.

According to the invention, the wide format printer 10 can print the multicolor
graphic product on the printing sheet 16 by translating the printing sheet in both
directions along the printing sheet translation (X) axis. For example, when printing one

20  color plane, the translatable clamp pair 42 translates the printing sheet in one direction
along the printing sheet translation (X) axis between successive print swaths, and when
printing a different color plane, the transiatable clamp pair can translate the printing
sheet 16 in the opposite direction between successive print swaths. Additionally, it can
be advantageous to translate the printing sheet in both directions along the printing

25  sheet translation axis when printing a single color plane. For example, one portion of
the color plane can be printed by translating the printing sheet in one direction along the
printing sheet translation (X) axis between successive print swaths and another portion
printed by translating the printing sheet in the opposite direction between successive
print swaths.

30

Prior art printers that print in separate color planes often avoid printing in both

directions due to the difficulty of providing proper registration between the color planes.
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rotating the printing sheet supply roll 17. The wide format thermal printer
10 prints the 5 nmulticol or graphic product onto the printing sheet 16 in
separate col or planes and responsive to a controller(s), such as the

" on- boar dWOM8APTI | er 22A, and responsive to machine readsbl/ESYPHOLO

representative of the graphic product. The machi ne readabl e Pailta an be
stored &reaChaiUeHNY Bothedrt srierRsint &rregisiagpen srarkddionedind @R | ers

t i El . te. t. i i nt
16 ana I TRbEsRRET R CEFHRS) SRR iskflo SESkIang i Babn coflrBand. Nt e
numer al 22rtihg 4368t registration nfariemer gobyediageswaistthe oppakitekehdrdf $he prihtrtdier

on-board or otherw se, associated with the wde format thermal printer 10.
The pri rahesty Sheethelprinting shadienpstiba spwogndi betmeest siscessive calor PINa/oYK

surface 14. 15 The wi.de format thernmal prin 10 .prlp ol.or ane
by 1 8t erBaGHRPTRIngA e AEKIP AN B e et e eSO R P i hiseRt

cor r espQRGk bt Sdrea Rty Ao drinHRFin ih fﬂflre_bfi'@né?!@%fdiﬁd;;ﬂfé nédd & posed
between the thermal printhead 24 and the printing sheet 16. The

mul t i col"eswithdytrepprintiny slikedt is printed on the printing sheet 16 in

i ndi vidual print swaths, as indicated by reference nuneral 28, that extend
along a print 20 axis, also referred to herein as the "Y-axis", and have a

sel ected pringdng; i (iRat MerfsRblntet18tdlso fHcRiMbsPagtdraiusNBotae Hn) for

' )
transl ati on axis, dzg SO reterred ﬂerel n as the "X-axis". [IIhe print (Y) axis
and 1phe gydufihnige prirttg thastsiGtd e Wotk sudasedef oftaeavarkhed whehstrarinigadr y

parallel to the plane of the work surface 14 of  the rkbeﬂ% The t erﬁal

pri nt hedhe 2intipg sbeet 16 RadJeleesty the RIKHBE sEreki © J94 g we SLHPE}C& h¥heReet
16 and | ectiive i : . D KA nts 26,
whi ch ei‘? nnsgéﬁnaq 1'I(!)T\rélg[?r g‘“@@%ﬁ%‘%gé '@&eegﬁ"t%r/nagggsq%éti?@rﬁ% t%a(?((lt) é"?%agét e thermal
pri nt heaghpXfaius for seclriigelearmiggtsheeptaminc{ude saotiod. aperuras fayneef intther nal
printing elenents is energi zed responsive to the nachine readable data and
t he contwelk sirfasp Phof the WorkbpH enezrlSueian %FQ@C%GOHB'GﬁttQ they gugtisy apgriures

Prsdot 1 305 3PpH M AGEHIP d eEffRG khEer [E 03 Es thAblfbnd 8] BT MREN
donor shagtin &E@@@lédrds@ld@bﬁammé&hémmmm s feramplregthe p3RtIAG

00/ 59729 PCT/ USOQ 09426 woun n a supply core tubul ar body, and a take-up
rol | f orshestdibtrige wesk gorfage dhedthe preferréd apparatus for securing the printing sheet

is described in more detail below.

20 The wide format printer can include a cassette storage rack 55 for storing
cassettes 32 that are not in use. The cassette storage rack 55 extends generally
parallel to the print (Y) axis and can mount a plurality of donor sheet cassettes 32 in a
row. As discussed in more detail below, the cassette receiving station of the printhead
carriage 30 can include a translatable engaging element for engaging a donor sheet

25 cassette 32 stored on the cassette storage rack 55 and transporting the cassette 32
between the cassette receiving station and the cassette storage rack 55. The printhead
carriage 30 includes donor sheet handling apparatus for, in conjunction with the
cassette 32, interposing a section of the donor sheet between the thermal printhead 24
and the printing sheet 16 supported by the work surface 14. The cassette storage rack

30 55 can include donor sheet cassettes 32 that include spot color donor sheet, such that

the wide format printer of the present invention can advantageously print an enhanced
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after it has been interposed between the thermal printhead 24 and the

palntlng sheet 16. The take-up roll includes the consuned | ength of donor
sheet wound on a take-up core tubular body. 5 The printi i tor 36
trans| at X007t i nt head carriage 30, and hence the ther#%ﬂ9%$¥ﬁ? ead 24,

al ong the print .axis by, rotatin he _printhead .bal| scr :

print hedHUIE}ﬁPl&é 9?%3”'% pW%PMé’aﬁ%"%ﬁ@%ﬁ”%PPﬂl ﬁ%c()itoarﬁlprzg%e?%\’c?l?)g%a@ﬁgﬁ ong
the prininal Emte@ﬁhé}ticé{d?@irépr% tsqrg! at abl e cl anps, indicated generally by
reference nunmeral 42, 107translate the printing sheet 16 along the printing

sgeet translation (X) axis between the printing of print swaths such that
adj acent print swaths align to print colgr plane of th | t.col
graﬁhic pr?)dume. W'Fi?efsolni“?% ermg! BEE@M&Q%@?Q U%ha %@f?%‘g%%% b\ig?r;r are
each .noyv t 915%}% RELYImsS i1ty i ag, i i

pri ntsi ng st@(lalt?ﬁ t‘f{g%éﬁgdpor egng%#@ﬁ\%\ork sﬁﬁ@g’gébm ﬁ?lgéﬁgngérgg?ﬁrg%a

first ent) sdreroliedéoomd rémote dobRokeras e.9.he warkktasionf thae cdnamdcgias alithel
to the print (Y) axis. The print wn as being. printed in Fl GURE

1 gxt gndbﬁ;m@ar@h cCanyrollae2@m; ﬂre@%mﬁg,hﬁhgwiﬁgggrfa@@aerrﬁ@t%Bﬁf flse inglydes 44
nd 46. T or, g ' '
of “t ho THipsGeBTBrEReLRblVAk & Wit TREIRTL A I FRYBREDEF plddshiy SQHRsC8

are S!Jbsthéfﬁrin%h%;%h%bt(%”fdr cleadngdné pemingehasotdrand ifor raeidifig &eticeteddraghe
printing sheet translation (X) axis. A guide rod 56 supports and ?ui des

t he 16l anpn the prirting sheet flerwhen s sheair 6db dingstated plana thegrinding shee

1 xtur o trappidtin, Bidin e SuiheBdard oahandors Riatars Iy bRl pe.deteal
transl atdRgnkee 16 ASRpRM S %Chea(ﬁ}f’ééaﬂl;ﬂbaﬂ)@tﬁ@gq@éégéé Barsdieipetdtag Pyat i on

(X) axis. The second ends of t nps 52 ‘are al so mechanical ly coupl ed
by a cl aagiugtairs (rfatxshonem) ssymhoas solebgids, that dee contreltsst by st cordteder(s) 82 IRIGURE

1). An additional .actuator nmay be i ded f t | at,i t he . d d
s2 of ¢ R 0 M0 ST SRR BRIy JPrT e PO SR rauSERT « HEF & Shps
44 n . i i . .

cl s e (e B s heet
16 to t hshamtianslatibaqX) bis) atthedivedusgtate T, remdeealidt imicludes|anvindggendently

controllable actuator.

Preferably, the printing sheet 16 forms a hanging loop 64 between the printing
20 sheet and the guide surface 20. The hanging loop 64 helps maintain proper tension on
the printing sheet 16, such that it is properly translated by the translatable clamp pair 42.
The hanging loop optical sensor 66 sensing the presence of a proper hanging loop 64
and a printing sheet supply roll motor 18 (not shown) responsive to the hanging loop
optical sensor 66, rotates the printing sheet supply roll 17 accordingly to maintain the

25  proper hanging loop 64.

For simplicity, the wide format printer 10 and its various components, such as the
printhead carriage 30, the donor sheet cassette 32, and the cassette storage rack 55,
are indicated very generally and schematically in FIGURE 1. The ensuing description
30 and FIGURES provide additional detail and description of the wide format printer 10,

and in particular of the printhead carriage 30 and the donor sheet cassette 32.
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WO 00/ 59729 PCT/ USOQ 09426 |In the process of printing a particular color
plane on the printing sheet 16, the clanmp pair 42 reciprocates back and
forth along the printing sheet translation (X) axis between first and
second po¥OW6AR? For exanple, after the thermal printhead?@HUBYRIY a

print swath, the clanmp pair 42 clanps the printi ng@sheet 16 and noves to a
second 5 posi filGHRB21llusirates @ preferredesbediaient ahthe pyphead cgrriegeall.t bhe he

dt h of 8. h
or ot nal PRI sHu388 88 mdiited AaberieR TrisehPal Meures her nl b diioe o
agai n af tgls AQ8nANS pANRIAdIRIIRICrEW BB fol BnERABARE tHY basd8RGctlfe 6888 allel

translated along the print (Y) axis and prints the next swath. The above
cycl e repettesprintr(li) laxss. c'Bvprass@stmctture ﬁB@m@talslymmowntea camtitdver prinia fiog

sheet. Preferably, only one_cla 10 he cla pai.r anps the

o nt$ ngPEGE0 ARPURSTINRS PR (RREEPN Gt plRgOchBBe! 2Botkat 5 gRnatsparie! & amp
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heet  ani” Proidd oA ElESato ) FRh @pe%%'%ﬁ‘a 1 PRI i A HecbAd
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di rect i osantilgHer arm 7desihra pxet %FBB%‘@V 7érig typicallyzmptepges metgistheheotales i lead

sheet ?‘”g Fe[‘v‘ﬁgﬁ ; ?céﬁ?d BY th“rB% Efjsﬁo“iﬂbtth%%de ’?\‘iﬁ% dAt{?a%hEQt{%Qe

I nventio or ma can

prodygt @upbbﬂ BBrthQifdé\%e%@gFot 86 f@b’erﬁgeﬂglﬁ%; &tplﬁQ)Otdb%lpllé’d mthagarﬁifmbf ihe both
directions along the printing sheet translation axi s. For exanple, when

pri nti ngcantleger amn 2. P higs, spring 93 @n@qseﬂ%b@twﬂe@ntbe;ﬂw?mgf heamt V@s arme
t h direct | h t

i o bet Fedekzt a8 oiaE b R aPrle afol briahet Aith g2 s s Uit kPt

pl ane, tBentHcARS2AL TRE @ivdt ARG 74 FA8ed AN thEPriRtHeAd MPBpivetiegthel6 1N

t he opposite direction between successive print swaths. AdditionalTy, it
can be sdutieveyaoug2t dherbiasisatisg Raliowsnthiernivattastoaton7H e belgctiedly | ons

al on the r|nt ng 25 sheet transl ation axi en a singl.e oIor
ol andS Fé et 2M55 ol BROSHE g e WashoRladh BE: Ruftiiertasy ¥e
transl at 'f&%r%@@ingrthé'ﬁbﬂgr §ﬁ@&tbét»ﬂeéﬁ%éjtﬂe$ﬁ¥a'l Bﬂntﬂe‘é@@zi A% tH%rbr"Htln@gsrfé&QB
transl ati on Xi s between successive pr| nt swat hs and another portion

printed bythta{ aelected prgsshke printing sheet in the opposite directi on between
successive print swaths. 30

The base structure 68 mounts a donor sheet handling apparatus 94 that includes
20  a cassette receiving station 96. The cassette receiving station 96 includes a take-up
shaft 100 and take-up shaft drive elements 102 rotationally coupled to a take-up drive
motor 104. The supply shaft 106 includes supply shaft drive elements 108 that are
rotationally coupled to a magnetic brake (not shown) mounted behind the cassette
receiving station 96.
25
The cassette receiving station 96 is adapted for receiving a donor sheet cassette
32, such that a section of the donor sheet threaded between supply and take-up rolls of
the cassette is positioned under the thermal printhead 24 for being interposed between
the printhead 24 and the printing sheet 16. The supply shaft and take-up shaft drive
30 elements 108 and 102 engage drive elements mounted with the donor sheet cassette
32 and are rotationally coupled to the supply and take-up rolls of the donor sheet
cassette 32. One of ordinary skill in the art, apprised of the disclosure presented herein,
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Prior art printers that pvrint I n separate color planes often avoid printing
in both directions due to the difficulty of providing proper registration
bet ween the col or planes. 40 WO 00/59729 PCT/ USOQ 09426 One techni que
known in WRd0&P129i s to print a registration mark at one erRCYHPUAG*¥he
printing sheet translation (X) axis) of the printing sheet, and print each
col or pliserstapds thaidhapresent 'Wvéé‘it@f’@Pi%pmf'ﬁe%hﬂ%ﬁ%@z@d??}ﬂn@8\/\%9'}% t he
opposi te hid 4 : tdheidi &t rAg: gh BHShede
"revvoundSh%%gF %%&n&g%éé{ﬁsﬂlh\ggm%g?g% r%‘?-%ﬁég SE%I SQ?hat gtt%’egg)ioinnti n% of the

next pl apgseas 3alwoulatbar selaitet iom et sassttiecstormyekrackns, pheteméed novieat i on
advant ageously allows printing in both directions, avoiding the need to

"r ewi nd"menetegramiienwiderfesnat theemal Rrénteb i fednd e sagsefpiniread anodheo

i ncl ydes_appar at.u t._sho for r he. pr i .ng i 16 to the
wor kgsurrﬁﬁg'g'”ﬂftﬁﬁoé ﬁ@ f%?%\,wg?? \/r\}%ecr?jr%r@%ﬁ?r?gﬂ%n%uﬁ @Tdaﬁr%@@ﬁéhgﬁc& 16 and
rel easi ngtddoRHing toBe TRRHtof e HEAG St WaslntsdWimmethbicadeerte 32 ansl ati ng
the printing sheet” 16 in the printing sheet transl ati onhéé axi s. Such

appar at Usurtrmrmsee uonengf otsinasy iskilliinghe Rdatlse anderstangdsetheg YiPpipand takes
formed in the .work surface 14 of the workbed and a suction_sour o | ed
to the sdRialgretdioect Shes’ e e maushey ARECSCED 1BhEKE-GHEhy Snb e T 1
and/ or, isteRide aplhldtud, Buch@sihs, MAIJIORRINE
appar at u@?dﬁ@@&%éﬁ@@g{%g@fa@rg@ﬁ%@ﬁp? ﬁgbt heu pr iunti r?gdl %heet 16 to the
wor ki gs urdasettd 4ecdiniagmtatier 98 doapmimainistdrposingdive idngot dleegihiatvee teheet

I's described in nore detail bel ow. 2(% Thg wi de format printer can include a
casset t ehefprbryinthaad 24zandtheriptingsheghdBet tes 32 that are not in use. The
cassette storage rack 55 extends generally parallel to the print (Y) axis

and can nmount a plurality of donor sheet cassettes 32 in a row. As
di scussed i n Heweveeionklofhied advanthges af et peseatipivention & that bicaofprovide for

printhead carriage 30 can include a translatable eng%g'éng‘E eI,e(gent fg'r

engagi ngreftyehornatipnsted pratigsf severad or §fl of calopplanss A8 MECAPLERREG ack

55 transpor ki i LESHYAREqrat i on

o e GRODRE AIRFR 99080 PR RekPARD AL ARIOS NS rEESINARRaTh oL

sheet hagsthérgheappassities 3010 andfroanihensisisetie stdrhge hack 55.s Jaetoassétte

i nterposing a section of the donor sheet between the thermal print heaﬁl 24
receiving station 96 mounts a cassette transport apparatus 112 that extends from the
receiving station 96 toward the cassette storage rack 55. The cassette transport
apparatus 112 includes a translatable engaging element 114 that can be translated to

20 the far end of the cassette transport apparatus 112 for engaging a donor sheet cassette

32 stored on the cassette storage rack 55. The engaging apparatus 114 is carried by a
toothed drive belt 116 that is mounted by a belt support bed 118. The belt drive motor
120 is coupled to the toothed drive belt 116 for moving the toothed drive belt 116 about
the belt support bed for translating the engaging tab 114 away and toward the cassette

25  receiving station 96.

The base structure 68 slidably mounts the cassette receiving station 96 via a pair
of slides, one of which is visible in FIGURE 2 and indicated by reference numeral 122.
The cassette receiving station 96 can thus slide up and down in the direction of the Z
30 axis, as indicated by the arrows 124. To move the cassette receiving station 96 upward,
the pivot actuator 74 pivots the cantilever arm 72 upward such that the cantilever arm

72 contacts the cassette receiving station 96. Further movement of the cantilever arm
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and the printing sheet 16 supported by the work surface 14. The cassette
storage rack 30 55 can include donor sheet cassettes 32 that include spot
col or donor sheet, such that the wide format printer of the present
|nventlodNQQHﬁﬁﬂgantageously print an enhanced 41 WO 00/ 547 00109426

PCT/ USQQ/,09426 | t I t h
opot - and ASEEsd Gt Lo e g @R B BioNEl ¥ <Rt 4B E0E SEbh Bt
The wi deydy (et sifdBer sBéh 8 sdEmoliit 42D, Mosg e bettes b pdsesed N@Ub%?d 6Asf or
5 controlling the basic operating functi ons of the printer 10. Typically,

however a telseltiof this epwatd mayvementr wheedhé casseiter emgaging efement bt 2zt the g.

kst at t th b d t | |
Bt or atigl BT e Dt GOPPORIEE TTLRRA S BT saiBrpaydiad ok r°@eepiraﬁﬁba@sbars 62
(Onlgl ongqek al fg)fafsﬁ@et %e&s%hevg@ M id é%&%t@stg@ge% ﬁ%‘s”ﬂ}é‘%s@ﬁ%e g.nag

printing shee or cleaning t e printing s and for providin
sel ect edleinagt 104 engades thvat dbhogsisdetetasiéiteBBn t he sheet 16 is transl ated
along the printing sheet translation (X) axis. The squeegee bars can
i ncl ude brushes 63 that can be electrically grounded for dissipating

stati ¢ char g TYRLGR tnot Bio AUIRRERE AU ALEPAR! AlRdub ARl B R( Not

shown), such as so enoi are contr he control for

sel ect i vetaivingfdtatigh gbethéqumageirb@rrﬁoﬁz wwamsftmmd Redive thici grinthéset
material. The other 15 squeegee bar is typical I% | ocated at the opposite

end 10i n caéagt Beesurhthaliit iswpositae; sajectgﬁ@@mt pReRll cassetie GR)staredsgn e t he

Pref or alPOSSI stogR oo Be BEE 4B mBRTAZRIRRY st W BudRufh et ™ O
printing164Q tRdHfiteand trbh§|a%|é%n§agfn@6@e%@nt The th &0ERd of HePb&ifshsddre

mai ntai n proper tension on e printing sheet 16, such that it is properly
t r ans| atbed b8, tslmehtth@nibeatae{tslaéablema@mg element TH¢ lﬁ@ngmnged vogeovptaonar
sensor nsi n nce. o d a r| nt ng
Sheet souEEy craates oRes T Bivel afuRIcT ZnuRE D8 st Ble Arm gy v S stich

optijgal tﬁ@ﬂﬁ@rca@nﬁiev@?’h%e@ ddHRasidHd cﬂ‘rﬁ/e%hﬁétca%'@ﬂi& Vedewlh%%?atl%ﬁcgﬁ Q[!)\NQI‘CV to

mai ntain the 25 proper hanging loop 64. For sinplicity, e w de fornat
pri nt er sbthahthei transiatabEusngaging etement sidcéngageashenoishiintthe daneashdeige 30,

the don%rasggt?ee E32C Seetgetzlte dlg?vze m%rt]gr % ?Oe '(hCas r?\}etseihgtt tﬁgg Jrlveli)ei?t 116 in the
opposite direction, such that the donor sheet cassette 32 is drawn towards the cassette
receiving station 96. As the donor sheet cassette 32 is drawn towards the cassette

20  receiving station 96, the shaft drive elements 102 and 108 are slightly rotated so that

they properly engage drive elements mounted with the donor sheet cassette 32. The
belt drive motor 120 thus pulls the donor sheet cassette towards the cassette receiving
station 96 until it is properly mounted with the station and engages the shaft drive
elements 102 and 108. The procedure is reversed for returning a donor sheet cassette

25 32 to the cassette storage rack 55.

After retrieving a selected donor sheet cassette 32, the pivot actuator 74 lowers
the cantilever arm 72 such that the printhead 24 presses a section of the donor sheet
against the printing sheet 16 supported by the work surface 14. Stops are included for

30 limiting the downward travel of the cassette receiving station 96.
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are indicated very generally and schematically in FIGURE 1. The ensui ng
description 30 and FI GURES provide additional detail and description of the
wi de format printer 10, and in particular of the printhead carriage 30 and
the donor WoH¥EP7¥assette 32. 42 WO 00/ 59729 PCT/ USOQ 09426FPCHUSYH4L

illustrates referred enbodi nent. _of the printhead carriage 30. The

pri nt head. candtagit3be cagllatesaan sadensnr bl Wrengan Rapor BRanedaerRY

print hegﬂngwa@em.r@hé safified8fath e oRENThBEAC B%We@iﬂa@gr% afgﬁrﬁe%h@t I on
axl| S. e ase

of the base structure 68 parallel to the print (

st ruct ucenti8vei ammh dB| gs indlicdted dyaafdarehey aumeran 128. f loterbapéardfidsnio tabeuin a
pi vot pin 70 that extends al ong{ a pivot axis that is generally parallel to

the pri fbpngeldReair toyards the Riinthegd g4 as Hilicaled pyHeferanes nugerale 38 i Hee (v)

axi s A o] WAL oupl es. i tor h 8
and Fo PRATER RO Eba ey P B AT RGN P b O bt Taby BB
t ypi cal blovin st@pesilingdiner133) akhictohad @tharrhgasbmsuhfatiSh vitkethel thefrigiei ved by
the threaded nut 82. The threaded nut 82 attaches to a 10 support 86 that

def i nes pantlegd 3B Additiengkdptad on themaerindigadadsd vodithe theronat gnarfagemeent

cantileyer arm 72, ias spring 92 is inserted between the end 78 of the
canti | emerreg{ﬁglviezﬁ Qﬁlbw

an upper surface of the support 86. The cantil ever
arm 72 nmounts the thermal printhead 24. The pivot actuator 74 raises and
| owers the printhead by pivoting the cantilever arm72. The bias spring 92
al | o t he piAGURIcBuatgersredtivesidw of iheetasstBeadormgeaatk 85| aaidawraego,

ft th i nt 24 h tacted the printi.ng sheet 16, for pressin
o Il A B RS e AP "0
ith r

handl § ngto asthyRSE Bach 1BNECAAQE dirdChidl oatbatR 2.0 CRs S Lot hrava .

The casd8ttoanrmeati backgvasdigtfooacSsingch ddesr shdalcassgtte SBaguchlddancr sradet- up

shaft drive elements 102 rotationally coupled to take-up drive notor
104. ThE2SIRIIA y2Rnier t’eT@BmEr{gﬁ‘i‘&@@@ ﬁﬁiﬂpgéﬁ@m OH?QF\P@déPQa denarsdeehat are

L0485 IR CREBLSELA, B BATEbEN G R1L ot camUTLed e ol
adapt ed pterisivadeinor sgeet cizsottes trexttaccagisiebplazeable donor sheet assemblies that
include supply and take-up rolls. Each of the cassette storage trays 134 include a back
portion 136 and a seat portion formed by legs 138 for supporting a donor sheet cassette
32.
20
The donor sheet cassette 32A is now described in additional detail to further
illustrate the invention. The donor sheet cassette 32A includes an upper portion 140
and a lower portion, indicated generally by reference numeral 142. The upper portion
140 houses a take-up roll 150 of spent donor sheet that is wound about a take-up core
25  tubular body and houses a supply roll 152 of a supply length of donor sheet wound
about a supply core tubular body. The lower portion 142 includes four (4) legs 144 that
extend downwardly from the upper portion 140. The lower portion 142 serves to
position the donor sheet 153 such that it is interposed between the thermal printhead 24
and the printing sheet 16. The legs 144 form a rectangular "box" of the donor sheet
30 153, and the thermal printhead 24 fits into the "box", as indicated by reference numeral
158, as the donor sheet cassette 32 is loaded onto the cassette receiving station 96.

Thus the donor sheet cassette 32 of the present invention inciudes structure for
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32, such that a section of the donor sheet threaded between supply and
take-up rolls of the cassette is positioned under the thermal printhead 24
for being interposed between the printhead 24 and the printin 3&1 t 16.
The suppI%Y/O 9 and take-up shaft drive 30 el ements 108 é’ﬁ&"i%%’ e‘ﬁgage

drive elenents mopunted with the donor .sheet cassette 2 and are .
rot at i GHEFEGIY, ngdhe SOPHESQ%Pﬁdld%P’ gadh PQRE@%OFB‘P‘F% obe IO @hh ¥ piBet

cassett hak ' .ot 1 [ .0 ' re
o esent i CRse gl o SRR Loy RReRmaBRRl phEey ek SOl 6L AR

pr esentpdsitictntheatornoarhbet for pokitioathgdyy pretisidh yuldbagapparatudoinedly sfoeeted
cassette 32 onto the cassette receiving station 96. That is, a donor sheet
casset twittBthawyintar-be sel ected fromthe cassette storage rack 55, which need
not .be mounted on the wide format thermal printer 10, and the cassette
plaéed onto the 5 receiving station 96 for printing the color plane of the

nul ticol or griaphpsessrelos 1 40G0¢I086H AMHNIE | 96 BAE LM 1aB. tThR demsr sHekeet
nmounted within the cassette 32. Furthernore, one of ordinary skill in the

art al ssipphdesiistadhinsiudeata surply langtly ohie denas-shept i 68 tkatds wovndratshiket can

b ted, di tl t t ake- . | ft 00 d 10
respectidrel§pe i SApBRbpH e &Vt B sk ARP o TR ket YneaoSio ZRenti «
the 10 {6 ghi § SUEERINIPERAG!HBRYIrohhe Bik-08 o dublof HRING gbfuncslonor

sheet between the thermal printhead 24 and the printing sheet 16. However,
ond0of 10& rashentivalyesf thie ddssefie asegivingrsiatin 86 to the take-up amdaupplgvolie f or
relatively unattended printing of several or all of color plangs of the
mul t i coﬁdr/a'@ﬂ‘ dphi 3'?‘f5d5§}%(§5}€f3?°%5@6t@d3%| ?U%S&/Iféﬂgﬁr ABP r the

aut onmat, i i 5 rom
PR R e s e U N R e LR T
casset tthat it gas perinteappsadbeisveEh2ththérmeaitprintisedd 24nanbighe peintiny shgetst@it i on
96 toward the cassette storage rack 55. The cassette transport apparatus

112 i nclhridener shesh dleastesiaramitsinyudssasirnon saeatiake-sarohaquiingistedld t o

20 (th i
20 e AL BRAoP Ly IR BRIPEN olf BUS0RN] LARPRERLLT ol o Angeghag Suconer
appar at180 ddd4 162, eapecivbipyarad whishtdrethodvisitsle e FIGURE 8 HRtie denomshidetd by a

belt support bed 118. The belt drive notor 120 is coupled to the toothed
dri ve peansfanappasptusisainaydes gdadallasiivs. insiuding agssupported by the legs

144, for guiding the donor sheet 153 from the supply roll 152, to the take-up roll 150,
such that the lower section 153A of the donor sheet 153 is interposed between the

20 thermal printhead 24 and the printing sheet 16. When printing, and as the pivot actuator
74 presses the thermal printhead 24 against the printing sheet 16, as the printing drive
motor 36 translates the thermal printhead 24 along the print (Y) axis, fresh sections 153
of the donor sheet 153 are drawn past the thermal printhead 24 from the supply roll 152,
and the consumed donor sheet is wound on the take-up roll 150.

25

As described briefly above, the legs 144 of the lower section 142 of the donor

sheet cassette 32A are spaced such that the thermal printhead 24 can fit therebetween
for pressing the lower section 153A of the donor sheet 153 against the printing sheet 16.
Reference numeral 158 indicates how the thermal printhead 26 extends between the

30 legs 144 when the donor sheet cassette 32A is received by the donor sheet cassette
receiving station 94, shown in FIGURE 2. Reference numeral 160 indicates how the

spacing of the legs 144 also allows the cassette transport apparatus 112 to fit between
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the belt support bed for translating the engaging tab 114 away and toward
the cassette 25 receiving station 96. The base structure 68 slidably

nount s the te receiving station 96 via a pair of slj of

which is Vﬁ)g&g%%gél n FIGURE 2 and indicated by reference nd’r?&?@oo@g‘% The
cassette rece|V|nq station 96 can thus slide up and down in the direction
of the Hhe3legsaueh atwﬁdr%ﬂ%ablw&%@'%?@mefﬁzﬂ may #pgade Reletdogreddn a

recel vi ngystad) 8%%%%%%%%%%(? ot h\éoéor?ocrtsli‘%%%ag bl YOAS ThgefoccaE}[&:n egfqver

arm 72 upward suc Ver arm COMAct & the 'Casss

recei vi st & indicate® Gen&rally by rthsvyferdEde mimehe 16a2nhiHIGURE 8rm 44 WO
00/ 59729 PCT/ USOQ 09426 72 upward by the pivot actuator 74 then noves the

cassette receiving station 96 upvvard al ong the slides, such as slide nount

122, t of i d
122, ovi 19, IS aRHBRCEIOLISE g4 PR SS nohE ket R RN
suppor t hﬁmelaa&’caanggé QOCfNertﬁRéprdl}%r‘anﬂelM %@H&dm@ﬂc%’i&l@ﬂd@haﬁﬁés 5
under a donor sheet” cassette 32 on the cassette storage rack 55,

casset t eotataipdyycogpled|te temsuimiy sbatjd@@sthmgawotjmtuatoa;Wéethe:awsemteatsﬂ To
retrieve a do or sheet . cass unt the cassette onto the cassette

32 d
recei vi A§USPgt9% BVl AEIUG rﬁgfq?éjegp'?q}ggnﬁf'grth%@'e}sssﬁrﬁgt$%ct ed to drive

the printhead 10 carri age 30 such that it is opposite a sel ected donor
sheet cassette 32 stored on the cassette storage rack 55. The belt drive
mot 8¢ 120 t h&GUORB&4-3 e disotideed alyoveaolprieralllénd echaraatdsalyaliudimte many

transl at abl e enga?%qg el enment 114 to the end of the belt support bed 118,
such t hat thengalienhfpatdiessfdhe nidg format ipeiptaliof 1he presené diventined Adsétianal donor

sheet CasRANt Brifodine #IRESUNPAGLIALA, ROl Befe cantil ever arm 72

upward suc e ca l'ever arm [ACt's an rives the cassette
recei ving station 96 upvvard so that the transl at abl e engagi ng el enent 114
engages a notch in the donor sheet cassette 32. The belt drive notor 120

then drives fHaURGs Aiillypirate askdiioned gigws eftibe appasatius shawindetileh) RESdHS.
h h
st a1 onf SROREL 4 RISE e RARATIER e dudfel oI HE 08 (6ARAThe bt 1Y

20 r eceindlidng batdrareldaatiohbevieheditthd printheidesifiage 802 and 108 are slightly
rotated so that they properly engage drive el enents nounted with the donor
sheet cassette 32. The

With reference to FIGURE 4A, note that separate drive actuators 58A and 58B,
respectively, independently drive the first and second ends of the translatable clamp
20 pair 42. Only the clamp 44 of the translatable clamp pair 42 is shown in FIGURE 4A,
and the clamp 44 is cutaway to illustrate full detail of the printhead carriage 30 The
work surface 14 is defined by a workbed 13, shown in cross-section in FIGURE 4A.
The reference character "A" indicates a space between the cantilever arm 72 and the
cassette receiving station 96. The pivot actuator 74 has pivoted the cantilever arm 72
25 downward such that it does not contact the cassette receiving station 96, and
mechanical stops have limited the downward travel of the cassette receiving station.
Also indicated in FIGURE 4A, by reference numeral 408, is the mounting axis, along
which a trunnion pin is preferably disposed for coupling the thermal printhead 24 to the
cantilever arm 72. The thermal printhead 24 is described in more detail below.
30
FIGURE 4B illustrates a side elevational view of the donor sheet handling

apparatus 94 including the cassette receiving station 96 that is slidably mounted to the

48



belt drive notor 120 thus pulls the donor sheet cassette towards the
cassette receiving station 96 until it is properly nounted with the
station and engages the shaft drive elenments 102 and 108._ The pr dure is
rever sed WQrOOIsg'fz rning a donor sheet cassette 25 32 to thpecyﬁ@é]%zg

storage rack 55. After retrieving a sel ed, donor sheet cassette 32 e
o1 Vot Cadiasa grioue et EE Ao fEber S, ihean e 11e rke dhanys Matae o
presses i d i (st
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downwar thdgsalas isdbrrhbe at #sskasecof teedupphgstsafat 0dn 96. 45 WO 00/ 59729

PCT/ USOQ' 09426 Note that the cantilever arm 72 can include provision for
cooling the thermal printhead 24. The cantilever arm 72 can nount a bl ower
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cassette storage rack 55 includes individual cassette stOrage trays, such
as tloay 1B4ndealehsingrthetpointing shedbh® froghthet worksaatace BRwhendsmistadingttbe age
trays 134 can pivaot backwardly f ccessi.ng.a._donor sheet cassette, 32,
such:as REng0 Yt WS randabla Jarreamtag ThecwanheR TeHuBRa M mcuidEsm
or for add| RSt WHRRthd Thd Rl Bhifth dsB8Ghé RoADH Shelf i
bel ow, f%g‘dgg?\tg?g’sﬁgée‘t E'tcasi‘s%ettt es 3rZ a?e' rg‘%ﬁ?ﬁgﬁas p(riieciegﬁ?)n d%bﬁtgr sheet
casset t gsriritmaf st €t r epl aceabl e donor sheet assenblies that include
supply and take-up rolls. Each of the cassette storage trays 134 include a
back portion 136 and a seat portion forned by |legs 138 for supporting a
donoy. sheet c : ] 3 t i : ihybed
oo 213 Tt onal ﬁ@aj?%}zﬁ t?/g%]g\gr?sﬁ]bﬁpstré’t%rt%sé@@@ﬁor%%ﬁﬁ drfdl iés! 2 sPRUIVRP Tt ltibe
magnetic clamp 44, including the keeper 45. Screws 164 attach the ears 173 of the

magnetic clamp 44 to the clamp pair fixtures 54A and 54B. The pins 166 guide the

keeper 45 and pass through apertures 49 in the keeper 45. The clamp 44 is placed in

the clamped condition by energizing the magnetic coils 172 disposed within the clamp
20 44 via the connector 174 to attract the keeper 45 so as to clamp the printing sheet 16

between the keeper 45 and a clamping surface of the clamp 44.

The present invention is deemed to include many additional features and
aspects. These features and aspects are now described in turn. The order of
25  discussion is not intended to bear any relation to any relative significance to be ascribed

to the features or aspects of the invention.

VACUUM WORKBED

30 The wide format thermal printer 10 of the present invention is intended to be used
with a variety of widths of printing sheets 16. "Width", in this context, refers to the

dimension of the printing sheet along the print (Y) axis. Narrow printing sheets may not
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illustrate the invention. The donor sheet cassette 32A includes an upper

portion 140 and a |ower portion, indicated generally by reference nuneral
142. The upper portion 140 houses a take-up roll 150 of spent 90 sheet
that is Hmﬁgﬁut a take-up core 25 tubul ar body and hougggng %ﬁ%%ﬁy roll

152 of | | th of d heet t | |
body. | THRVEBRLIY {51 EHDioTianeTTiRes ddedh (UM - Pehsl AalahemarBeaniicn”
downwar dl v §EORERE %fng@@é?&@ﬂné%ﬂeet-r 16 1d %oﬁ@;h'ﬁbﬁ@ 1437 sehde that

posi tion the donor s hat 1t Is Interposed between the thernal
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"box" of the donor sheet 30 153, and the thermal printhead 24 fits jnto the
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much of the prior art, wherein the cassettes are non-precision structures,
t ypi cal | yurmngeablespirasuising epesatien apsglensidghsslectedsaanesso ataaricippiheet

for positioni b recision [ ding apparat us fixe mounted w th the
pri nter.S@?Wﬂggﬁ%ﬁa'ﬁ%wﬁeﬁﬁ‘o?ﬁ qkﬁﬁmﬂﬁg pé'”ﬁﬂﬂ&hge[ﬂl%‘ and a cover 148. The
donor sheet supply roll 152 includes a supply length of the donor sheet

153 that is wound about a core tube (not shown). The cover 148
rot attgi onal | y FRodimgrendrer ijiseknavam $orithe ioperatbe mmsed upbbdcbsemdatiobid, thé ovidth of

F eopect | WelRfinign Heet daconeavabCRITImEestaticyhr SeBics Tho el g PHRS
supply roldai 16, 1ath A0%yThfa offi§ 10 MO EoRNERE UARPE kbFad KhBaAdIR e

transfer apparatus ransterring the 153 trom the supply

rol | 152wideh bhehd prietingosiient 161G be adbantabadus forcanurber of eagorsd Fivet, Ween
the thermal printhead 24 and the §ri.nti ng sheet 16. The dongr sheet
t r ansf er 2GRy &f heial pantingkelemaninap ispebio bareeigzebhersiint iThgt Shiie ariay

and do : | - j : and

supply o1 e Ey P EateRls 2B e By PIERAnBALEA SR b0 bR

FI GURE 3whéhens eiermas peiatheadranifmst papgan@toaonstsaeti 158 agtdsstghié geinting | er s

156, including those supported by the I%gs ) . , .
sheet 16. Running the thermal printhead 24 "dry" risks ruining the typically expensive
thermal printhead 24, as the thermal printing elements of the array 26 can overheat and
change their printing characteristics. Accordingly, it is useful to know the width of the

20  printing sheet 16 for imposing a limit on the travel of the thermal printhead 24 along the

print (Y) axis.

According to the invention, there is provided a simple system for accommodating
various widths of printing sheets 16 without the need for an operator of the wide format
25 thermal printer 10 to observe which zones of apertures 176 are not blocked by the
printing sheet 16 and to then manually operate valves so as to isolate those apertures
from a suction source. The system of the invention can also automatically determine

the width of the printing sheet 16.

30 FIGURE 7 illustrates a top view of the work surface 14 of the workbed 13.
FIGURE 7 is drawn as if the workbed 13 is transparent such that the apparatus below

the workbed 13 is readily visible. The clamps 44 and 46 are shown as cutaway and the
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144, for guiding the donor sheet 153 fromthe supply roll 152, to the
take-up roll 150, such that the |ower section 153A of the donor sheet 153
is interposed between the 20 thermal printhead 24 and the i NLI heet
16. Wen PPIOEIRY, and as the pivot actuator 74 presses tlﬁ(ﬁ/p%d@;r}’grg?

P e IS5 PR 3 PADHLP 5 s
secti onsyl3charih dfife BARPLyANESS reaR P drapasy sbhe thermal printhead

24 fromthe supply rol and the consu donor sheet is wound on the
take-up roll 150. 25 As described briefly above, the legs 144 of the | ower
section 142 of the donor _ sheet cassette 32A are spaced such that the

t her ma:c pri nt Hmdotsed lings ndicate pleswersvsmedrigthe weskbery18 belawike secti on
153A { i . £ i
! AR 0 P, P T B LA o

| egs l4pahienak B6tsPnes. Réreednceasshbifs 386 dngl 188 Rt merﬁfbaisd@ngpplyhget
cassette receiving station 94, shown in FIGURE 2. Reference nuneral 160

i ndi cat esuchionte e appddiesgand theeir¢leg withimthel defted linagsindisatetigidet t e

t t . 112 to fit .bet 47 WWO 00/ 59729 PCI/ 942 h
oo Do RBRIBHER petfes e hen i ARAE PR i oiaaEd pr e o TRe S
formed iéka%pnlaom%rmaﬁiféldonfsatf][m?lz@wmeﬁieméwmgléhfun& h@im@@byw%fﬁgence

cassette 32A. The location o slot is indicated generally by t
r ef dencaumerabr 80, 46 hdicatéd GYREe Bircle T3, taindl Hgncehtaking notel (BURE a8ddioeat he

o s 5 P S BB VAT S e bl

supply ; i yat X § t : i ;
he. pr vaeTaer Rl T A A, TR MbRoCTiag AR PaY San e MBS 0T e
are di sdesgied aabaidlingg e plaatit pipandr Bibliregrat i cal [y illustrate many of the
salient features of the wide format printer of the present invention.
Additional detail is provided in the FI GURES and di scussi on presented

Do, R IR ARGS9 Al se gL s A -
wi de f orgmat cérregpomld tprdiffiérent dMths iohtHeugpiimingpstiseantoc dibposdd oy the ew of the
print heavg/or(fgmfggg?ﬁocf)'the workbed 13. Reference numeral 194 indicates a dividing line
between zone | and zone I; reference numeral 196 indicates a dividing line between
zone |l and zone lll; reference number 198 indicates a dividing line between zone Il and
20  zone |V; and reference number 200 indicates a dividing line between zone IV and V.
The apertures 176 included in each zone are further delineated by reference letters A-E.
Zone | includes the plenums, and suction apertures in fluid communication therewith,
indicated by reference letters A; Zone Il is similarly indicated by reference letters B, and
zones lil, IV and V are indicated by reference letters C, D and E, respectively. FIGURE
25 7 isto be viewed in conjunction with FIGURE 8, and the circles 204 and 206 indicate
fluid communication with the apparatus shown in FIGURE 8 for applying suction to the

manifolds 186 and 188.

Shown in FIGURE 8 are the following: a suction source 210, manifold 212 that
30 includes elbows, such as elbow 214, and tubing sections, such as tubing section 216; a
vacuum sensor 220 for providing an electrical signal responsive to the degree of

vacuum drawn by the suction source on the apertures; the muffler 222 that provides an
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Wth reference to FIGURE 4A, note that separate drive actuators 58A and
58B, respectively, independently drive the first and second ends of the

translatable clanp 20 pair 42. Only the clanp 44 of the t cl anp
pair 42 i Y&WSR?% n FI GURE 4A, and the clanmp 44 is cut amygeﬁﬁ%ﬁ/@gfate

full detai]) he .pri head i i of |
="wor kbeaios:fos peaied Ter s seleclid 1 Teskagkclom BR o heRsE btk ulithr act o
"A" i ndi gates A0S BAQSiIrd SNBSS B ORIV FP 4/ En@Pd6! RepeBRRARL t €

receiving station 96. The plvot actuator 74 has pivoted the cantilever arm
72 25 doRef@edcsnamerdlat204t arcb286 imaticatewlaare théappasdes,teomaciei MICAHRE®at i on

96, and nechani cal stops. have linmted the downwar avel of tt
recei vi nt&capnes with) e flrﬁ‘cﬁ*’l’,‘hﬁ%@’]%mﬁp%ﬂﬁ ﬁqﬁ“ﬂﬁééﬂf 3 é}gﬁﬂé’%gl 'ZOSfa
ot ti . . . v M .

for coupt I RGonRe™HE2e B PRRENL Kbl HOmnE Bribadab i Gty shaionsy
thermal gpi i hesdciidal corfigsmidanied with therfiovd ebrtrd| vadlase288nd RCOREr 4B
illustrates a side elevational view of the donor sheet handling apparatus

94 i ncl udonigolting thereekt The certesplar 228s shewarin FdGHIRE 8i cabe dBePP-RARIAt ed to
the 48 WD .00/5 9 PCT/ LSOO 0942 ase structure 68 of the printhead
carri ageC%@t.rggﬁ%éz\ " PH‘?"%&‘S&%@O' ive notor 104, the magnetic brake
110, as well as the translatabl e cassette engaging el enent 114. A boss 168

is formed at the base of the supply shaft 106. 5 FIGURE 5 is a top view of
the 10 de f or mii¥ith tederemice po IMGEIRELD, theordnes aamebenirriber ouigdnized Mo grewps. In

printhead carriagge 30, the - and .t tt t K ,
el udi nihs upogieriateat s EITRES 7 8506, 1o MERaRUNRGLOERouES L ud hana,
14 can i ped e th U Rie SR PE fviGR cbAfmuRieatibO Withthe thaGtdIN abE. ARl dbrido
the suction apertures 176 tor securing the printing sheet 16 to the work
surface fhouwhieolydesmoneg bVt dred Wt and itngy aperetesio flLBl eerdmusiicadionrvgth the

Cheot 1A hE81 TBRAFS A LMTARIoRG 30 RSV eRsd TR ERatsa g o Eiiady he

i ncl udes . 4D, j i t ni a §§sRp the
donorgs hgggt'é;{ngé&g?izzr}? i %rggﬂ;{?ggtgt Qf@”‘f’;bé I &%S{%l&egr%g ﬁggﬂi Ig?ﬁgﬁ)gt e
cr oss- seg@idriford 188 previdey fleidscommaspieation eeiwearf thehsuction source 210 and the

second group of apertures (zones lll, IV and V).

The first vacuum manifold 186 includes a first flow restriction element 190A

20 interposed between the suction source 210 and the apertures 176 of zone |, and a
second fluid flow restriction element 190B interposed between the suction source and
the apertures 176 of zone Il. Similarly, the second vacuum manifold 188 can include
fluid flow restriction elements 190C, 190D and 190E. The flow restriction element 190C
is interposed between the suction source 210 and zone I, fluid flow restriction element

25 190D is interposed between the suction source and the apertures 176 of Zone IV, and
fluid flow restriction element 190E is interposed between the fluid restriction element
190D and the apertures 176 of Zone V. The flow restriction elements 190 restrict the
flow rates through the zones of apertures for providing selected differences in the
degree of vacuum attained, and hence in the signals provided to the controller 22B by

30 the vacuum sensor 220, when the apertures 176 of the different zones are unblocked.
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magnetic clanp 44, including the keeper 45. Screws 164 attach the ears 173
of the nmagnetic clanp 44 to the clanp pair fixtures 54A and 54B. The pins

166 gui dewbil,ﬁ&%geper 45 and pass through apertures 49 in %‘ﬁ‘éﬁ%ﬁ’gﬁ% 45,

The cl anp Is“placed in the clanped condition by energi e Tagnetic

coils 172 di spgs within the cla 20 44 vi ctor, 174 to attract
the keeper  adneop it euadiofal IR Aopéignts Sur el heh diklefer ac
and a clfg/igEahs wohaee 0328 BReF]iZdBtdsuctiBR SBURSELTO.1IRNNN,ItRB fiofy SeRrdd to
i nclude many additional features and aspects. These features and aspects

are now wderP2Haddithe flowncontind vaivegi26oire?'slasied ¢ asditioa vasuurotsenaoe?2i@d t o
bear any relation to .any relajivye significgance to be ascribed, t he

Foat ur oGR8 5eeadldRaERs L HiarSHEToR SR VerKakEX S ereri oAk SpB arens
ther gl tﬂglf%hg(g%r&%l%wte@z@foe syewqgfd ﬁgvfgﬁéaahﬁnw{%g_emr@ﬁm@ﬁ&'théﬂﬂth a

variety o s of printing ets I's context, refers
to the aperkmes ovi6af zbhes pandti. ngtrehedtting shegt tilbes pniynwide¥gnaughsto ddaer ow
printing sheets may not 49 WO 00/59729 PCT/US0Q' 09426 cover _all of the

suct i on 2906 t.deadng Hee pReftues\Rf2e8ar!t Hollogkedthe yacywnigsagon 820 ganees aar e

Pr oVt dedflenBEaHLABA RIS 1ARIn 18 S e WAKIN S, Mbonfdo of

ensur e Icrent suctionis-a ed to aperture ocked

pri nti nghgRifedredbe b@irﬁﬁ@@F@néib@ to Hd W n@stsibest elbindr 1908, Whekstisleaes in i t
is often necessary to isolate rranélf not all of the 5 unbl ocked apertures
r

f r orh0t hesigna@ltleval indioates to e controlteriZ2Bdvat the arertures b oae rah e zones,
apertures 176 in i ndependent, z S d for.an operator t nual I sol at e,
2hoh as WgeaPyefin, ] SR 0BLSE 20K B eneH ulVastRft R Snshiellr the it 2t
zones so e b94 NObpad, the SBAIrbIEY thSichiPESeDRET hraicBEd RO bpBh Akeshbritb! VAR e
printing sheet 16. 10 Furthernore, it is known for the operator, based upon
obser vat32f asfthe pgintindisheef extehds froimleiftrtg righé ét FIBUREC7 anddiag Bpeitufesrim t he
controller 2 t he, wi dt h of t rintjin sheet .16, such dat.a
ntry t Fae Moft pf VerelThigPede dy e el i bt et e gri nB o
Pri ntsi Ngnehaed if thRRNRBIBEY: RERRUS tHefovR WHERRBE agiertru?é’s? thZohet | ahle
array of thermal printing el enents Is not to be energl zed when dry. That
i s, the lhareayntlbcledd, tdrdomntaicilipating detgciedrealewhish2s thé zohes tshanbladckant, icradiimgd
24 should.n?ﬁ b? ener gi ze , .

a first level, or degree, of vacuum when zone | is unblocked and zone |l is blocked and

different degree of vacuum for indicating that zone | is blocked and zone Il is unblocked.

20 Alternatively, if the printing sheet 16 placed upon the work surface 14 blocks the
apertures of both zones | and Il, there is little or no change in the level of vacuum
attained by the suction source 210 and hence sensed by the vacuum sensor 220,
except perhaps for a transient response as the manifold 186 is initially evacuated. Thus
no change in the signal produced by the vacuum sensor 220 indicates to the controller

25  22B that all of the apertures 176 of zones | and Il are blocked, and that the printing

sheet 16 is at least wide enough to cover zones | and Ii.

The controller 22B next opens the flow control valve 226 to apply suction to the
second group of apertures, that is the apertures 176 of zones llI, IV and V. Should the
30 level of vacuum also change very little compared to that attained when both flow control
valves 224 and 226 were closed, the printing sheet 16 is determined to extend past all
of the zones. If the printing sheet is wide enough to cover zones | and Il, but not all of
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when the thernmal printhead 24 is not pressing donor sheet 153 against the
printing sheet 16. Running the thermal printhead 24 "dry" risks ruining
the typically expensive thermal printhead 24, as the ther rint.ing

el errents‘ﬁ?“b//ﬁgz rray 26 can overheat and change their pré@?ﬁ)ﬁhmﬁ

h teristi A i ngl it f k |
o nt 1 ngearsll TYGEY (o Hiatinie 4 t BRESHqsl R PG A flanl. 8on
pri nt hegdeRth@MBohtis! valid pbe (thk 1806l Bf vAEG@hditRihdPby ke bvariatibAoukder e
is provided a sinple systemfor accommodating various widths of printing

sheet s addyhehcr)tthe Isignad ezbpomsivertodbal lavelrofofacube mioyieddnniie sezsor RaP il
printer 10 to obs e | ch,.zones,, of ertures 176. ar t. bl d. by, th
pr it i rerolies 228, wib be fuferRahingn PB3H iaeiSadd fidlef BRliotsl gingte "°

t hose a f ' ' ' an
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7 i || ustrestrietoraelenpents @00f artdh¢90Drdnds18GEare ibderpbsédian ther baifoli3.88 $dBURE

7 is drawmn as if the workbed 13 is transparent such that the apparatu
bel ow it diderepbyaguuimdeyels Wil e gitaingddy thqee\@cgﬁfggnggu@ﬁdea@g&lge é‘h@\ﬁn as

it e o S o e g BTy

| ocat i or|grthehizewdrd Mot ismBHBd 2fhdoveding weytanet dfehapentshesy B Guffitient twt t ed
lines indicate plenuns fornmed in the workbed 13 bel ow the 5 worksurface 14

and 10n fsignificardiyredueatheovaaiun attaned ypbetaresyation sauiceqitiiedhpsame

Por  apprymigal uek ifaretiatioe By tIPIGh Tifadfoe Blanaries Ao HEMSo L g
lines i R@icaakedddrdhses aglﬁaﬁgé afd LRBloBRENRESsEret@Bidpel shPdignaliean! num

I ndicated by the dotted Iine. For exanple, the manifold 186 fluidly
comuni qabveded; hnths wanuum sdhsert 220 otherpontrefler 2218 ahabarureaspansivg o thes

ci i o5 HTRRH T FORPEURBIEREE] Uf a1y comfuni cat os i th the apertures
i ndijgated by the reference letters A and B. The manifolds 186 and 188 can
be fabricated fromsuitable |engths and couplings of plastic pipe or
tubing. 15 Aclher dimbet of zérees avbgtaups, dasicebagebbue ese hvGelyraxeonpjani zutithent o
zones, Vi\ﬁ\l/ecnmon can be practiced with other numbers of zones and groups, as is understood by
one of ordinary skill in the art, in the light of the disclosure herein. Typically, suction is
successively applied to the groups of apertures until it is determined that one of the
20 groups includes unblocked apertures or until all of the groups have had suction applied
thereto, that is, until no groups remain. The five (5) zones shown in FIGURE 7
correspond to the five (5) widths of printing sheets 16 that are commonly expected to be
used with the wide format printer 10 of the invention. Grouping of the zones into first and
second groups reduces the number of separate signal levels that are to be sorted by the
25  controller 22B for a given total number of zones. In practice, the flow restriction
elements 190 can be realized by judicious choice of the hardware used to construct the
manifolds 186 and 188. For example, it has been found that elbows typically used for
interconnecting sections of tubing can be selected to function as the flow restriction
elements 190. According to the invention, the flow restriction elements can be selected
30 for both ensuring separate signal levels for identifying the zones having unblocked

apertures, and also for ensuring that those apertures within a group and which are
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can correspond to different wdths of the printing sheet 16 di sposed upon
the worksurface 14 of the workbed 13. Reference nuneral 194 indicates a

dividing lLine tween zone | and zone I|1; reference numner i.ndi cat es
a dividiﬁﬁtmwﬁgggetmeen zone 11 and zone I11; reference dﬁkﬁégﬁféﬁg

i ndi cat di vi di i ne between_zone |11 .and .20 zone |V, and reference
number JYBCKSRPEIARAdEGHAR SPAICT IS HUINBLH DU Shestdo e WorPeRYaTLy os
176 I nclwhsd iidlofd? BpsRIRAANb Wiblichralahberd@d by reference letters A E
Zone | includes the Blenuns, and suction apertures in fluid comunication
therewith, indicated by reference letters A, Zone 11 is simlarly

i ndicated by reference letters B, and , zones | V are indicated by

[, IV d
reference Iet'ﬁ@W@V@,’ 39%ﬁ’@“ﬁ?oﬁj@yﬁ&?f\@pﬂﬂarﬁﬁﬂbﬂ@%g% ‘?@Prt%dtﬁ the ewed in
conmint cpRBbiesref e Sacifl abPErals ShTefibaaisofida sBRICR fot Irhidle |

the manideWilR plidteranidutldit b@bﬂa@vémagé @hany aner inbeairkek laewelg Foa sucti on
source 210, manifold 212 that 30 includes el bows, such as el bow 214, and

t ubi ng sexamplasin Wegaraent inslusyselteqtanatetials, gucly as lapHrsefsinthpae oftan cut

Phe suct rishealBeBaLsnshEe el e HAT00TNY B AfnklFa D5 iRl sl FrIPIERRNG
WO 00/ 597RE sREAY Haf A0 R4St 88durbd o tHY tabldViathBGpphEatirssl fctied t! ui d

| eakage fromthe atnosphere to the suction source 210; and first and
secoitd fapertwesin the swifacesofahe tabpld, 206 knpwigsiget ofitbe widthrdftbe sheet matagiahl s

204 and 206 indicate h t us, i FI RE 8 i nt, t
-t ned PR IAIANGARE HAVRLT B CHaeE IaI8n & FERONEMSWO! §AEPRERERT 66 The -
control | g2 2fdiRsEY QHBE?.B ThRCEINR DNl AR Sle BF QA UERMidMNI ERGIrdRASMIEERS OF
220 and is in electrical communication with the flow control valves 224

and 226 therpresemitineéhtiongcarnke eséful. Thregewerat, dhé @rveP®Bn is Heamed usefuBiREahy

can be the .on-board_ controller 22A or an off-board controller. 10 Wth
r ef er enc@¥igpnBieRiRwhere @h‘@o%@ﬁgé”éaﬂeﬁbé QI F%@?C%{%éHPE%mQIﬁ hepisnperial i

t he og WRHd Ly REQ § H | nes |
and T aﬁlj(‘:l |I nhcﬁggé\gp%%ggg%rt ur%%%%ggﬁpﬁ P‘Tq‘u({ dé%% %ﬁ?%&éﬁ%% t aﬂt)he
mani f ol dmb86ting hepese cattdr ogprinthead ol ottesr warkdmpldrhentl V and Vv, and the
apertures in fluid comrunication with the
FIGURES 9A and 9B illustrate two embodiments of the invention. FIGURE 9A
corresponds to the arrangement of hardware shown in FIGURES 7 and 8, whereas
20 FIGURE 9B illustrates an alternative embodiment. Note that in FIGURE 9B the zones
and groups are arranged more in “parallel with respect to the suction source 210 than

the arrangement depicted in FIGURE 9A.

Briefly returning to FIGURE 7, as is known in the art of thermal printing, the
25  workbed 13 typically includes a platen for supporting the printing sheet material 16 as it
is printed upon by the thermal printhead 24. For example, reference numeral 275 in
FIGURE 7 indicates the area of the workbed 13 typically occupied by the platen, which
can be a rectangular, hard, antistatic rubber material that is fitted to the workbed 13 so
as to extend along the print (Y) axis. The upper surface 276 of the platen is typically
30 substantially flush with the rest of the worksurface 14, and includes those vacuum

apertures shown as within the area 275 of FIGURE 7.

55



mani fold 188. The first vacuum manifold 186 provides fluid conmuni cation
bet ween the 15 suction source 210 and the first group of apertures (zones |

and 1), _%dnoyslag\zs,second mani fold 188 provides fluid com‘rui(;'bf/%%(pq;?%et ween

the suction sour'ce 210 and the second group of apertures (zZones , IV
and V). The first vacuum mani Mmﬂ flow restriction

el ement 190A 20 interposed b ce 210 and the
apertures 176 of zone |, and a second fluid flow restriction el enent 190B
i nt erposed between the suction source and the apertures 176 of zone I1I.

Simlarly, thEIGERENOA dlustrateseanidbobdstE] asaambhcPR8iéor [bading ifitodhe donor
restriction elenments 1QI(_)C, 190D and 190E, The flow restriction el enent 190C

i s interpoedFaseetiesy- (e dorqn dieel sasemblyRPdingludese enpth ¢f dpnprshegt 229

tho. cper God BT SDRACCHRe oyt £RARE bS] 2BEThR LT P8 ARG
i nt er posgnged weghudingl Axivi2d1riesthd isdseoenebesrot driR0Ehdp84 bihe haged tetites

176 of Zone V. The flow restriction elenments 190 restrict the flow rates
t hr ough ehenipgRa2 thereiperudc f3efesengs: ivmaiah @36 Qeserally inficatasediiveselemants

degree of vacuum attained, h I i I royid h

cont rol | aPdSSBERl ERER oBdA T RS Guliduh 8P BV uf BN Tibet 5B gy he

di fferenp3gompe @R ¢1BRIPEXEAd memoNRIB/HPDAAObHETIdSoHEEA 4 Afore [dRtal below.
preferred enbodi nent, the apparatus of FIGJRES 7 and 8 operates as foll ows:
the tontroll er 22B energi zes the suction source 210. Initially, the flow
control valve, 224 and, the fl ow c rol valve 226 are "cl osed" .and the
vacuum sensor T89GONGF ShpAcassenthIg A3P R alSaieifon Waerhg ot BruBS G bilagum
Next, t hsoefgbs%ak/ﬁ{g 2 2BnPREGISerng D87 th&HBOER OAs\eHowh BAAGURERRIAY the
suction to e first  group of apertures, that“is the apertures 176 of
zones | tie-Ulp cotd bodhe25 icat ibegpatkaged W6th thedahgthwfdionenshgét 228 wourd  zone

1, leaving the apertures of zone Ll | o d,, the vacuum sensor 220 senses
2 di 11 epbRdane PR ERTErIos A, FGHEEE BRorHES A oehae R ee £PReseatne
magny § “d%g%nbf?/@éjbif ERIGRES A ﬁgférSﬁcpé’ﬁéh\é?a|t22ld ig.@icfa'té?&"{h'é?étf{]ée‘;éh&’eft e

el enent . The difference 1n 10 signal |level indicates to the controller

22B t hat Idgriggh apdonhor sreeed220reandfe atiectrarhiesthe taygupaldry tutuier hddy 2a8% for
unbl ocked. If a difference in vacuumis senscg;\d afier the flow control

val ve 22lgGildatinginsgrtiqmel thgssembdy 224 Hiteadne Use 85 theoassanaki¥edBi Wi 3B 11 ow

control \ﬁ%éﬂ?sheet cassette 32. The donor sheet assembly 228 can be wrapped in cellophane

or some other appropriate packaging material to protect the length of donor sheet 229
20 and to hold the assembly 228 together. The take-up core body 235 also includes drive

elements disposed at one end thereof, as indicated generally by the dotted lines 236A.

Typically, the take-up core body 235 does not include a memory element disposed

therewith.

25 FIGURES 11A through 11D illustrate additional details of the supply core body
230. As shown in FIGURE 11A, supply core tubular body includes drive elements 242
located within the central opening 232 and substantially at the drive end 234 of the
supply core body 230, and that generally extend along and radially of the longitudinal
axis 231. As shown in additional detail in FIGURE 11B, which is an enlarged view of

30 the drive end 234 of the supply core body 230 shown in FIGURE 11A, the drive
elements can include drive teeth 243 that extend from a base end 244 to a front end

245. The base end 244 is adjacent an annular support 246. Retaining elements 247,
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226, as the printing sheet extends fromleft to right in FIGURE 7 and the
apertures in zones Ill, IV and V are unbl ocked. Note that the flow
restriction element 190A can be 15 included in the manifol

limting ‘Fﬂé"’@?ﬂgv when the apertures of both zones | and %ﬁggogog‘#gl ocked,

o i rst il Catend Safia BRbeR oo RuR ikl PORIenbR e KREmsBER! | "D
bl ocked geeherflizbban @I‘éce@ﬁ%ﬁﬁ 1Ak amgwr@ubgbnlm Gdang of (it dARNElemdriis

bl ocked and zone 11 | ocked. 20 Alternatively, if the printing sheet
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i ndi cat elpngiudinel axis@3dl | er 25 22B that all of the apertures 176 of zones

| and Il are blocked, and that the printing sheet 16 is at |east w de
enough to cover zones | and Il. The controller 22B next opens the flow
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al so chaggstiorgines €10 had > Dpasspbctivelly A IGURE ned. wiste that thefdrivw gtoment
val ves 224 and 226 were closed, the printing sheet 16 is determned to
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by the evacuati on source and, hence, the signal responsive to that |evel

of vacuum provi ded by the sensor 220 to the controller 22B, wll be

Gt orent dooblaURES 1SR L aRy AR RS iGHE Aot SLME orde kBBt The
f | ow 5 r eghddcifd 91 BlGUREL $2 LD froAndehOS R aaﬁorls‘%%t @égsétﬂst 8 WﬁQHe'chéP%B

nifold 188 such that different vacuumlevels will be attained by the
evacuat i mmaevad. cShowsparasmepper pordion riuli@bm‘rthefdononebeetcnasaeﬂe 3¢ antbthecked
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indicated by reference numeral 150 shown in FIGURE 3. The take-up shaft 255 fits
20 through the central opening 232 of the take-up core 235. An inner supply shaft 257
rotationally mounts a supply shaft 258 for receiving the supply core body 230. FIGURE
3 as discussed above, illustrates how the donor sheet is threaded between the supply
core body 230 and the take-up core body 235. The inner supply shaft 257 also mounts
at the front thereof a data transfer element 304, described in more detail in FIGURE 14,
25 for transferring data between the controller(s) 22 and the memory element 300
associated with the donor sheet. Note the slot 162A for receiving the translatable
engaging element 114 that is mounted by the toothed drive belt 116 of the cassette
transport apparatus 112. (See FIGURE 2). The donor sheet cassette 32 includes
threaded holes 262 for receiving screws for holding the cover 148 to the donor sheet
30 cassette 32, and guide holes 262A for receiving a guide pins 268, shown in FIGURE 13,

of the cover 148.
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nom nal level. Restricting the flow through the zones of apertures ensures
that the vacuum decreases as zones are unbl ocked in discrete steps and

signals ¢ rovi ded, by the vacuum sensor 220 to the 22B,
S, PRse 2
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for securing t printing s he workbed even when the ot her
apertures of the group are unblocked However, as understood by one of

ordi Kill i t d of the 5 di h
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t he garrren str eet ertals, such as layups of cloth, are often
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cutting inplene
supply shaft 257, and the take-up shaft 255 is similarly mounted to the take-up inner

shaft 256. The core tubular bodies 230 and 235 and length of donor sheet wound
thereon and therebetween are omitted from FIGURE 14 for simplicity; however, the

20 memory element 300 is included and is shown mating with the data transfer element
304 of the supply shaft 258. Communication elements(not shown) at the back of the
donor sheet cassette 32 communicate data to and from the memory element 300 via the
data transfer element 304. The communication elements communicate with the storage
trays 134 via conducting tabs located on the donor sheet cassette body for transferring

25 data to and from the memory elements 300 and the controller(s) 22.

The methods and apparatus of the present invention are intended to increase the
economy and efficiency of existing thermal printers, in part by reducing the amount of
donor sheet required to print a given multicolor graphic product on the printing sheet 16.

30  The refillable donor sheet cassette 32 receives the donor sheet assembly 228 that can
include relatively long lengths of donor sheet wound about the supply core body 230.

This helps to realize the economic benefit of obtaining the donor sheet in bulk, and for
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The sheet material is often secured to the table via the application of
suction to 10 apertures in the surface of the table, and know edge of the

wi dt h of t material and constraining the travel er is
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material 15 on which work operations are to be perforned, such as by

transl at22f thajoar headp tougnecatey thapdR0 roetererUse opa irefillableddenorsieet wor k
I npl ement. F 9A an BilJustrate t enbodi nents of the invention.
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respect ¢averHd8ssiceémoned anddlee 2$6d tshpply arttetase rupncmedrudietemined\adi, iand GURE

9A. Briefly returning to FIGJURE 7, as is known in the art of thernal
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printin e ' 19 S ' | d
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t he wor kipedet@cles pamdid yarticalapitad usedisupph adrehodwi3thcarche rédarred for
rectangul ar, hard, antistatic rubber material that is fitted to the workbed

13 sl® aeadingafdata veitigngon e memary elgmant 300 by éha pista fosmat tresmaygrigiert he

Tar ana T KRS EBENGCHE R Bl oyl ARl frtah o cpASt oo OB °°°
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illustrates a donor sheet assenbly 228 for |oading into the donor sheet
casset t eof3datathanddrn thesmmeysiement 308 i pew wgssribed sngore detadonor sheet
229 5 wound about a supply core having a tubular body 230. The supply core
230 extends along a longitudinal axis 231 froma base end 233 to a drive

end @34 and hagpigalfetid Hide RPAIAL Pam?éa ot hiRite biorghan&ef BlemeRicolorRfrabhié 36
generally indicates drive elenents and a nenory el enent | ocated
subst ant pridugt eespoheiveitd ee dath refadtftam s plemenyralemedy 300 mounted with the
donor sheet assembly 228 to be used in printing that color plane. Many types of
information can be stored on the memory element 300. Typically included is data
characteristic of the donor sheet. For example, as there are a variety of colors of donor
20 sheet, including spot and process colors, and as there are known to be at least sixty
(60) different types of donor sheets, it is typically important that the wide format thermal
printer 10 be aware of the color and type of donor sheet being used such that printing
parameters, such as the energization of the thermal printing elements 26 or the
pressure with which the thermal printhead 24 presses the donor sheet against the
25  printing sheet 16, can be adjusted accordingly. The stored information, therefore, can
include data representative of at least the color and type of the donor sheet, including,
for example, information relating to the type of finish on the donor sheet, whether the
donor sheet is resin based or wax based, and the class of the ink donor material on the
donor sheet.
30 Other data characteristic of the donor sheet stored on the memory element 300

can include the average color spectra reading, such as the LAB value, for the length of

donor sheet 229. Typically, a particular manufactured lot of donor sheet is tested to
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230. The drive elenents and nenory. elenent are both described in nore
detail below 10 The donor sheet assenbly 228 can al so include a take-up

core havi ular body 235 having a central opening 2 rough.
As shown ‘?ﬁoﬁlf E 10A, the take-up core body 235 can be paéﬁ%hg@gh\?vith t he

| engt h of .donor sheet 229 un about, the supply cor od 30. FI GURE 1
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donor sheet 229 can be attached to the take-up core tubular body 235 for
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228 with, the donar ?heet cassette 32, The donor sheet a senblly 228 can _be
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t ect . . nbly 228
Itogget%ﬁertEQ%Jélﬁpgléggﬁgpmg(g?ﬂé%%%%ﬁégiﬁ %%QIOQQ%S¥ egvgéﬂ?/{éé}%e' Zﬁgnt sydi sposed
at one emdntifzengiig presessst that esbuitaneliftdreyt dylot beedtnt valdes FeBeX3ple, the
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230, and that generally extend along and radially of the longitudinal axis
231.10As isHbewalue eidbetootorapedtraaalug read fGuREha m@nonhelemeins 380. enl ar ged
view of 30 the drive end 234 of the supply core body 230 shown in FI GURE
11A, the drive elenments can include drive teeth 243 that extend froma

base end 244 19, thdrhORfteI8Rdnt 380 cah s PRERIRIWhA4EpicteARiiRE B infBimaNEH! ar
support 246. Retaining elenents 247, 56 WO 00/ 597%9 PCT/ US00/ 09426 whi ch
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face 303 facin rrve en the 5 supply cor he dat a
transfercdlace 302 is substantially perpendicular to the

Data representative of the "firing deltas" to be used in energizing the array of
thermal printing elements 26 to optimally print with a particular length of donor sheet
20 229 can also be stored on the memory element 300. The term "firing deltas" refers to
variations in printing parameters for improving printing with a particular donor sheet. For
example, the firing deltas can include data for varying the voltage and/or power applied
to thermal printing elements, the time that the thermal printing elements are energized,
and the pressure with which thermal printhead presses the donor sheet against the

25  printing sheet.

Data representative of the length of the length of donor sheet 229 originally
wound during the donor sheet assembly 228 can also be stored in the memory element

300. Typically, the length is stored in centimeters. This length is used to track the

30 remaining length of unused donor sheet wound on the core tube 230. As the wide
format thermal printer 10 prints a color plane, the donor sheet is interposed between the

printhead and the printing sheet 16 and the thermal printhead 24 is translated along the
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| ongi tudi nal axis 231. FIGURES 11 C and 11 D show end views of the supply
core body 230 taken along section lines CGC and DD, respectively of

Fl GURE 1 . that the dri | t 10 242 th
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sheet 15 cassette 32. FIGURE 12 is a front view of a donor sheet cassette
32 wi t h antehernaean dgtermimmthedengiho@malriegtanetheppmplipeere kady1230.of t he
donor sheet cassette 32 and the |ower portion 142. The take-up inner shaft
256 rotationally nounts a take-up shaft 255 for nounting the take-up core

body 5235 for gy hignSReEmEeAN60 e8E AlsdPERict dtrh ?8presBAtative &f @ad §L9bph¥ side
reference nuneral 150°shown in FIGURE 3. The take-up shaft 255 fits 20

t hr ough roli@iaraater ahab s thendiapBte 06f thiedengihesfidonoo sbe@BZ29 Aniginaliewosiog iny
haft 257 tati | | . a. I haft. 258 ecei Vi th I
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transferring data between the controller(s) 22 and the nenory el enent 300
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for holding the cover 148 to the donor sheet 30 cassette 32, and guide

hol es 262A for receiving a guide pins 268, shown in FIGJRE 13, of the

nd s de vi oWENE MG e RURCaR Jd AT 8" Loy O RdoL SPao R o
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154A and a supply torque transm ssion el enent 154 each having nmal e and
femal e edte,caprise aloded 8, the swraelyi element Prdhe masivjactareywé the memory element

300, and can be read by the wide formal thermal printer 10 upon loading of the donor

sheet assembly 228 into a donor sheet cassette 32 that is mounted on the cassette

storage rack 55. An operator of the wide format thermal printer 10 can be informed
20  when a donor sheet assembly 228 that is not warranted or whose quality cannot be

guaranteed is to be used on the wide format thermal printer 10.

The memory element 300 can also store data representative of a lot code
assigned to each manufacturing run of donor sheet produced by the manufacturer. This
25  lot code will allow any performance problems reported by customers to be tracked back
to an original lot. If problems are being reported with the donor sheet of a particular lot,
the remaining unused donor sheet of that lot may be removed from service to avoid
future problems.
The memory element 300 can also include information representative of a "born-
30 on date" of the length of donor sheet 229. This information is the actual date of the
manufacture of the donor sheet assembly 228, that is, the date that the iength of donor

sheet 229 was wound onto the supply core body 230. This "born-on date" can be
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5 transm ssion el enent 154B, which is substantially identical to the
take-up roll torque transm ssion elenent 154A, is shown in cross-section.
The mal e % i ncludes an external drive el enent(s) Z&Qrgm bhg female
ends 278 ‘?ﬁgﬁﬁ égi nternal drive elements 282. The torque tra/msrrfossi on

el ement s_. - ' I [ ' d e
hart arygaer ARty s B binortes, SRALES, o Hole e iR VR 4
The covenclalded withcthedescddy pEgtaiionagesifibet Ribevgh PaRiegAmiphe ingimbéng screws
past for securing the cover 148 to the donor sheet cassette 32. Al so
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t he t akeshgrkstdbise@5ba selestad staall life mbdime ddnomfoil lassenbly P8 hasdeenshaft 256.
The core tubul ar bodies 230 and 235 and | ength of donor sheet wound

t her eon ¥H®eCREr ebet ween are omitted from FIGURE 14 for sinplicity;

however, the 20 nenory elenent 300 is included and is shown nmating wth the
data transfer elenent 304 of the supply shaft 258. Comruni cati on

el ement s(not BIGWRE #BA illostrbieslonef metted fdo nwre shreabniclygirbeiddyy danonghieeat e

data to and fromthe nenory elenment 300 via the data transfer elenent 304.
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net hods grepasRPROAL & tnatter dof Jauananis dlivue blicuttets 848 MNteMiRsbdrafi"sitdeeape B, he
econony and efficiency of existing thermal printers, in part by reducing

t he anou@t Dofnd dolhet aghthen weatd patp the fpyei indivigdugi gere bedies 280Arthiugbhi c
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realize the econom c benefit of obtaining the donor sheet in bulk, and for
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sheet 346 on the master roll 344. Although four (4) cutters 348 are shown in FIGURE

15A, typically two (2) additional cutters are positioned at the edges of the donor sheet
20 and trim off a scrap width of the donor sheet material. The core bodies 230A-E are then
incorporated into donor sheet assemblies 228. According to the invention, data
representative of the "slice position" is stored on the memory element 300 to account for
variations of properties across the width 346 of the donor sheet. For example, the stored
information can indicate whether the length of donor sheet 229 is from slice position "A",
25  "B","C", "D" or "E". This information can also aliow any probiems reported with donor
sheet assemblies 228 to be tracked to the manufacturing process and can allow better
monitoring of that process for improvement thereof.
The above are examples of data characteristic of the donor sheet. One of
ordinary skill in the art, in light of the disclosure herein, can envision other data
30 characteristic of the donor sheet and that can be advantageously stored on the memory

element 300. Additional examples are given below.
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229 that can be up to or greater than 500 neters. Use of a refillable donor
sheet cassette 32 al so avoids the cost or waste and recycling probl ens

associ at i he 5 use of plastic disposable cassette illing
t he donosg(s)m/é%z%assette 32, the cover 148 is renoved andslﬁe us/gdﬁgupply

d take- bodi X d d heet ly.228
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recycl ed, In partic , the used supply core body 230 can be returned
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printer Jdésamibiiss228.cNlaay roVisions eire likelyd miadelover grmepdmd it ipagstoptiate that
responsive to the data read fromthe nenory el ement 300 nounted with the
donor shibetcanddatipy22 padestanduwbat datags patually onHaPagisusT memay, elpment
types of . informati on can be stored on the nenory el ement 300. Typically

i ncl udedsﬁ)@ data characteristic of the donor sheet. For exanple, as there
are a variety of colors of donor 20 sheet, including spot and process
colors, and as there are known to be at |east sixty (60) different types
of didnor sheeDsia ¢an be storpdcml the memory alemari 00t baford deafteyrmeauntingingal

i nt 10 b f. ot | d t f heet bei. d
Phat  pr i mermigy Semanvih S1o Sy <% RedBRal vIEHH et AR iaiBvEren S ng
el ement sg 26 QbufaPBodRsCHRUMBYMA 1ML SR éd@)%r'éhR%Wot%h{H\)égﬁang‘ﬁ%@%l%ses

the donor sheet against the 25 printing sheet 16, can be adjuste
accor di ngbgies,Téred sewrdada icah demstiitemio theemefmomre elaraent 30(cby desedatgea probe

representative of at |east the colgr and type of t donor sheet,
o e mhaving & Sata dianeler dleBnkits Bie Stz REnRS ¢iBe SBaNGors BRRKR30 A he

donojs Shﬁ%tbangrﬁéﬁésﬁﬁ&eoﬂ&fg{ tr%gﬁﬁgio%  §sth Br get%_c!ang@egﬁgomé@%e%a@a the

cl ass of the 1 nk donor materi onor she er data

char act etransfiee fadfe 30 ofibeanesiveetlentantd®Oon t he nenory el enment 300 can
i nclude the average col or spectra readi ng, such as the LAB value, for the
| ength of donor sheet 229. Typically, a particular manufactured | ot of

donor sheet | ?ybi@ﬁﬁﬁ%é Qafddescribed above is stored on the memory element 300

between the time of manufacture of the donor sheet assembly 228 and the first use of

20 the donor sheet assembly 228 with a wide format thermal printer 10. However, the
invention also provides for the wide format thermal printer 10 to write to the memory
element 300 before, during or after printing a multicolor graphic product.

| As described above, the amount of donor sheet used when printing can be

tracked by the wide format thermal printer 10 (i.e., by the controller(s) 22). Accordingly,

25  after a particular color plane has been printed, or after it is determined that the wide
format thermal printer is through printing with that particular donor sheet cassette 32,
the wide formal thermal printer 10 can write data representative of the amount of donor
sheet remaining on the supply core body 230 to the memory element 300. The
remaining length of information can be important for planning jobs so that the wide

30 format thermal printer 10, before loading a particular donor sheet cassette to the
cassette receiving station 96, can ensure that it will not run out of donor sheet while

printing a print swath. Running out of donor sheet during printing a print swath usually
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WO 00/59729 PCT/ USOQO 09426 determne this color spectra value, and all
menory el ements 300 included in donor sheet assenblies 228 that include a

length 229 fromthat |ot store substantially identical color spectra
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used in heéd.ng the array of thermal printing elenents 26 to optinmally

print with a particular |ength of donor sheet 20 229 can also be stored on
t he 1menory el ement 300. The term"firing deltas"” refers to variations in

printing paraneters for inprovi inti ith, ticular d heet .
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col or plane, the donor sheet is interposed between the (ﬁéint head and t he
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during a job. If a donor sheet is not used, but is mounted in one of the several donor
sheet cassette storage locations on the cassette storage rack 55, the information is not

20 changed. Furthermore, the length used to-date, that is, the original length of donor sheet
minus the length remaining, divided by the number of times used, yields information
representative of the average size of the print jobs being printed by the wide format
thermal printer 10); (3) the date of the first use of the donor sheet assembly 228 for
printing; and (4) the date of last use. This latter date is updated each time the donor

25  sheet assembly 228 is used for printing.

Data representative of information related to the usage of the wide format thermal
printer 10 on which the donor sheet assembly 228 is mounted and of the usage of the
donor sheet assembly 228 can also be written on the memory element 300. This
information can include: (1) the number of different wide format thermal printers 10 on

30  which the donor sheet assembly has been used; (2) the serial number of the wide
format thermal printers 10 with which the donor sheet assembly 228 has been used; (3)

the total number of hours on the printhead 24 that was last used to print with the donor
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60 WO 00/59729 PCT/ USOQO 09426 print axis, drawi ng the donor sheet past the
printhead 24. Fromthis process, the wide format printer can track the

| engt h of donor sheet drawn past the thermal printhead 24, and hence can
det er m neVPH&SPBAgt h renmi ning on the supply core body 230FCEUSHEEnpry

el ement 300 can al so include data representative of the supply. side roll

di amet ershqehassqer@plww;dnhﬂr@tt@tal@favteﬁ@swéﬁgtaﬁ:cymtdﬁiﬁeralm&e prirgingrshgehal | y

det or m et S5 h 0 g PsreoK SREPa kT Ch BB FE s R baH B Riglpgror
si gni fi cafddi iskbibiyt 228:q9] fle fallditad@ntiat sherke foRng: BERAAI SHAEATH PRESt I CS

of the donor sheet.” The di ameter should be accurately tracked 10 and
r ecor dedravisdatetad! priniigead024 dmtaledsingbe wide farmad pointernd, @srwelpag theniptalhi s

O hacs b PPt b on b Sh o Blebinaihih RSB
printi ngme%ﬁ/eﬁ*? r éfe%ﬂﬂptnbg'r@\e&aof{ ?geggggﬁa vANE FERtat 308G Brints wAsksh fandig

only" portion stor at a esentative of the manufacturer of The
donor asthergrinting2Beet 16 lie oderiirectitre alongShe Iprinting sheahtraesiatiar agispand (2)
menory el ement by the manufacturer of the nenory elepment 300, and can be
read by heavFraee sieerap corecHan uses ihan Hansialing theRIMIsTheehdSdd e  sheet

<t or age Pp e itglofl Mg BRI FRAHERY BariSal B ) B S Eot gt p, ©

i nf ofgredrc28 swb eRaintaieingaligherht asERMrinting2thddat refatingtto Wy warksesfage \whose
quality cannot be guaranteed is to be used on the wde format thernal

print er daingnpentirgeftheanelieplor gophiaaragush anddeelakaratadeyp@seelowt i ve of a
| ot code assigned to each manufacturing run of donor sheet produced by the
manuf acturer. This 25 lot code wll allow any perfornmance problens

reported by cygbRBEkiSe HotaPeddriBelembobadantse déryQidetiiindtrabRihg thé peFelhense
are being reported with the donor sheet of a particular lot, the remaining

unused dofrtbe wiledornadt thaemall wrintersyarskderershest Assemblies/fas dliagnosieoeld future
probl ens. The nenory el enent 300 can al so,include infornmation -
Fepr B enPIRPITES dPT PRI NS TN e BT RE SPERLERearOlon OF CeEepiniagl,
This i nf greRti Lty cldi®sagt Yalid dEoplinitify thERaMERCS U Srbbldhes fHaehoskeet
assenbly 228, that"is, the date that the l'ength of donor

occur.

FIGURE 15B is a flow chart illustrating one sequence that can be followed in

20 reading of data from, and writing of data to, the memory element 300. In Block 351, data
is read from the memory element 300 moun’ted with a supply core body 230 that is
mounted within a donor sheet cassette 32 on the cassette storage rack 55. In block
352, selected printing parameters, such as the desired tension to be applied to the
donor sheet, or the proper energization of the array of thermal printing elements 26, are

25 determined as a function of the data read from the memory element 300. Next, as
indicated by block 353, the donor sheet cassette 32 is removed from the cassette
storage rack 55 and mounted on the cassette receiving station 96, and as indicated by
block 354, the color plane corresponding to the donor sheet in the donor sheet cassette
is printed on the printing sheet 16. During printing, selected printing parameters, such

30 as the distance traveled along the print (Y) axis by the thermal printhead 24 while
pressing donor sheet against the printing sheet material 16, are monitored. Proceeding
to block 355, the donor sheet cassette 32 is returned to the cassette storage rack 55.
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sheet 229 was wound onto the supply core body 230. This "born-on date" can
be 61 WO 00/59729 PCT/ USOO’ 09426 significantly different than other dates

of |rrportance such as, "l ot code" date typically included with the | ot
code i nf OYARVEYR? descri bed above. For exanple, it can be HEARTY4YP to

Gonor snheincicatn Ry brbek SamdRaiselaresd CAis oo s Moy SRISCRGID BURAES,
ft Th
S e L A e L e G S R TR W?e 5 the donor

foil asserdgpoddihgriashbeengthex ceedednedt reiningAdn theussiphht asre Goelyrasthesh f or
nore econom cally providing donor sheet 10 to the wide format thermal

printer qm)daatﬁ@ fcd-, feeremaniedte fw@unbfor;she gy ohdgneafesheatgrasworgin

prer ePPPEish: Hhe@hofontioss sRRECCo it G BE I RLpST SRR Ink Eiskber *°
"slig anﬁteﬁnon%re‘a iV ﬁwéth@tfr&mhé H%"ﬂar’(&#fﬂﬁ'vé]@@% tthe tI'ﬁérVrﬁal ipRetheadual
core bodi es 230A through 230E. The naster roll 334 |ncP/u des a length of

donor sh%whlda\pra@mg mejdhncéwheemagamsi tu pmtmg Heat ehategak dhentepashaus.
The i ndi vi es of do or sheet dth 350 ,that is snaller, than
The widti Bleng Etaredvoigaly oI Bossolshet fia th kA ENSiaIas. ahd 47 ccpgatedn
the w dt i I nor
sheet 34 rggg?gtﬁﬁlgfh%ﬁ&tﬁé‘lﬁ%\{m%&oﬂgﬂ%our&%d? curmtéél(? Engﬁ%tpgﬁte’ hown

i n AIGUREheet 38, by thel wigle! fprriabthehabpldinter 80al cutters are positioned at the

edges of the donor sheet 20 and trimoff a scrap wdth of the donor sheet
material. The core bodies 230A-E are then incorporated into donor sheet

assenblles 228. Accorobﬁmflﬁé EE“I"'W‘UIGR EIQ?WN I Aembatlve of the

"slice position" is st unt for
vari ations of propertles across the mﬁdth 346 of the donor sheet. For
exanple, the stored information can ind e whet her the | ength of donor

sheet 229 is YWibrhrigfirelereres to biGURE 1 ;mte ﬁ\'at thecedge 39 ¢fithe printing sheet 16
o e B PRSI PR ARG A bR SR, o,
better ghdérs@odtey Moskhalorgihaseskll faichi supstiriaepardlibRsaod dedifeblalke\e tar e
exanpl esaegldqgﬁgw’pgﬁlég%etgé ?r;[l;lt(lzco?(f)r érg%hldcogrgzjugthggéh asmaedjz;)cfent print swaths not
aligning properly. FIGURES 16A-16C illustrate the edge 19 of the printing sheet 16
when skewed relative to the printing sheet translation (X) axis. The skewing is
20 exaggerated for purposes of illustration. In FIGURE 16A, the edge 19 of the printing
sheet 16 disposed at an angle to the edge 15 of the work surface 14 such that along the
dotted line 29B, representing the lower edge of a print swath 28, the edges 15 and 19
are separated by a distance d1. ( For purposes of illustration the edge 15 is taken as
parallel to the printing sheet translation (X) axis.) As shown in FIGURE 16B, as the
25  printing sheet 16 is translated along the printing sheet translation axis (X) towards the
top of the page on which FIGURE 16A is illustrated, the distance between the edge 19
of the printing sheet 16 and the edge 15 of the working surface 14 along the dotted line
29B has decreased to d2, whereas, along the dotted line 29A, indicating the other
boundary of the printing swath 28, the distance between the edge 19 and the edge 15 is

30 now di.
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ordinary skill in the art, in light of the disclosure herein, can envision
ot her data 30 characteristic of the donor sheet and that can be

advant ageously stored on the nenory el enment 300. Addltlonq%%g Jz s are
gi ven belW@RO00EF29/0 00/ 59729 PCT/ USOQ 09426 Ot her i nf or mat| ﬁ&? gan be

stored on the nenory el enent 300 can include a revision code. The reV|5|on
code will inf Anmmweky/a%aua&mafgnbﬁtram therahepoedn (kg distanges\bataeN dag

Fi ol d. “o8s FaaRe: bhet dimpramayaiadd candirelanes s e betiorttf, 9‘?‘?1“9“
amount - of, !t—'I%Cﬁ?IaEsléﬂ Srﬂtﬂ%tao@&ﬁe'dﬁe@ﬁcbrﬁ‘QIoﬁthé%riﬂﬂn@%ﬁ’@éVtr@hQﬁﬁcﬁﬁ axi8qR), or

provi ded " w onor enbl i es . "Many revisions are |likely be made
over ti mpvdrdsithe bsttappsfdheipage drhahichtfEWRRTEA isehps)n. 2Zlongdiee dotedgnenat

data is actually on a particul ar marmr el enent (80 1 ?an b ored
on thb nBABr heticivBre bEduesR it 80895 BRY Pwdﬁﬁﬁ?@ﬁﬁa Prga wgﬁepg ¢ eRBad WGE
the su C usRe

tubul ar - BoAr SeAtREAnETDPs Y Efde CEERPLA DR sk SURBLK e BBee 1°
core bodhgsio re¥inemMsedtta ddan be witten to the nmenory el ement 300 by

i nserting a probe having a data transfer elenent into the central opening
of the supply core body 230 at 15 the base end 233 thereof such that the

be data t I h h
erory ol onent Sieraisd BYR eSS G ERsCARHER e plipig shkel 8 Foule Mo 1 10,
gggg?}% bgggeg@%?g%@g&u@gag?ﬂéﬁneﬁ%ﬁgﬁm ngirfésaiﬂgﬁ)W?ZS Wt rl{c’ a

wi de for mmstamm Htmlngnhe mrieting Ghepbiransation B axis.eRinecdl arisgryplol isiws!!f or

t he deforrrat t her r ne 10 to wite tpo t

bef o\rMe auara ! gie aﬂbni%mgrslfiﬁ*ﬂ i Wa?af?l,ﬁ%slg'o 'H}HE %’HHI“@"??‘ %Ht'g{)ﬁgﬁspép&gscr i bed
above, %ﬁ?&ﬁ‘bfﬁtth rﬁﬁﬂ@rsh%@?% . NS fib W’kﬂihg%hé@tﬂ@s@ﬂeh%loﬁg{ geksthtipy t he

wi de for errra pr|n by the controller(s)
Accor di nghget traﬁslaﬁdsre(X)aama,rthecantcurbecohms Qirawlativenin theapr lrﬁr(‘r(hﬁéla angr after

L e Set e e et L, Ve, LIRS o e HTho By g Sy I HENED B
printer 30 6A8 t4nslfiofaks ol BB Ml irdEcd qliBRy EREMe REgéleRdligh to cause
_printing off of the edge of the printing sheet 16. Accordingly, skew error is highly
undesirable and can result in the multicolor graphic image being destroyed or in
damage to the thermal printhead 24. In a wide-format thermal printer 10, which is
20 intended to print large printing sheets, for example, 36" wide along the (Y) axis by 40'

long in the (X) axis, skew error can be a problem of great concern.

According to the invention, the change in the print (Y) axis position of the edge of
the printing sheet 16 as the printing sheet is translated back-and-forth along the printing
25  sheet translation (X) axis can be used advantageously to correct the skew of the printing

sheet 16.

FIGURES 17A and 17B show top and elevational views, respectively, of selected
components of the wide format thermal printer 10. FIGURE 17A is a top view along the
30 (2) axis schematically illustrating the printhead carriage 30, the guiderails 40, the
printing sheet 16 and the work surface 14; FIGURE 17B is an elevational view along the
printing sheet translation (X) axis, and schematically illustrating the printhead carriage
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sheet remaining on the sUppIy core body 230 to the nenory el ement 300. The
remai ni ng length of information can be inportant for planning jobs so that

t he wi de 30fo t thermal printer 10, before Ioadingap onor
sheet cas¥@fPe 7?% the cassette receiving station 96, can c#é{fﬁbgﬁlﬁ it

of donor Shdas tiasiah Grpens 3 1af BiortreLhbthedkisiiegs Weatbihsraging’
PCT/ USOC%%@?% (mm gﬁeﬁc@qowbtum@éqmgm% e mae Euémag f@{ﬁmuh&?
mlo o?ot, agl I's a

color fi ity of onor sheet can vary fro

good i dearf edgé bensm»rd&ﬁo‘ for deteqping he fockioh of biee edfé & ot tve ﬁdhﬁﬂig shéest 1 e
I s not enough donar sheet in the donor sheet cassette 32 to lete a
parti cul &hop iFICMRE A7 Rathe Agoe sansRr %ﬁQﬁaa@alw 6ndrie@?ié¢%@d|9hb eame3ad de

contr 011 Jépéé@hm@mér‘%ﬁé. ¢ Ao THERARInd Wiedt £ PERPoBERERSE, B il et
i n centi nedrynittinigtpdriioh mﬂg@iératl@ﬁgm}and@%d&ﬂﬁé%@ Wﬂor@écél\hﬁgqéﬂﬁteéheet
assenbly 228 to nmatch the manufactured | en rmati on, and decrenented

by the wiligbtfbhewhangeimtie tptenwtyrofﬂme e@le@tﬁtbhgmheeewe@ asdbensdge@enstﬂr The
de f t th t t to. t

nenory elrGiRERE Cygoariids 4 s et o fe B bRy Settner b aiieeld: i tiective

fol | owi nGtrifh éBZtné‘Sroﬂ%H)ﬁfr e%aﬁem@rthé%ﬁshgsm{@.ﬁ%s.tpwﬁe régoefémﬁ rR“ s

used to track the nunber of tinmes™ that uSe of a particular nor s
assertbl y reesivbd byithe @dgersexger86d asut pafsedaver ttibedhedd of dmel ptinting shéé&)TH&e

b f h h 28 d f t
(Prof er aifdHe TaNSe" PRDIS REPVE A lepr Barona filahes Saop of Ararich auiats 2§ﬁee%gam,
cassette P%%éléﬁio%ddf%c Al lg%@(%Fnﬁ%?/ f\lfo?éﬁ‘%rfd?éﬂ‘\e?ﬁ%rf[éréﬂecclﬁ s'éﬂ tﬁ%%q

actively printing urlng ajo onor s 'S no §sea

mount ed iarraynef reteivirgy sensers| ordrixeds, c&hﬁ@loo@&%&ﬁthehéwmgmdo@cm Imiésa@éy
t he cassette storage rack 55, the information is not 20 cha

Fur t her noveuld@xiendalgng the peNt 60)di® andiie nuwnbenel WQ'@F'W&I"”@@HQ(‘WC@YG Henor
s_heet m §|&nh&th8’é%§lé féagpl’hg'ﬂ?gmngfsw %g%by t he nunber of times used,

yi el presentative e average size of the print | obs
bei ng pr| nted by the wide format thermal printer 10); (3) the date of the
first use of tThhee gl?eiwgf ?h%egrtintﬁsgssehrg)eltym%%% geoaetermined as follows. The printhead
carriage 30 is moved back and forth along the print axis so as to detect the edge 19 of
the printing sheet 16. Assume that the edge 19 is located as indicated by the distance
20 d1in FIGURE 16A. The printing sheet 16 is next translated along the printing sheet
translation axis by the pair of translatable clamps 42 so as to, for example, move the
printing sheet 16 to the position shown in FIGURE 16B. The printhead carriage 30 is
again moved back and forth along the print axis to detect the edge 19 of the printing
sheet 16, wherein the edge is located as indicated by the distance d2. Based on the
25 difference in relative positions of the printhead carriage 30 corresponding to the two
detections of the edge 19, the relative change in distance, d1-d2, can be determined,
and from the knowledge of the distance the printing sheet 16 was transiated along the
printing sheet translation axis, the slope of the edge 19 can be determined, as shown in
FIGURE 17C.
30
The skew can be varied (e.g., reduced) by independently actuating the clamp
actuators 58A and 58B while placing at least one of the clamps of the clamp pair 42 in
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printing; and (4) the date of last use. This latter date is updated each
time the donor 25 sheet assenbly 228 is used for printing. Data
representative of information related to the usage of the w de fornat
thermal Q3872910 on which the donor sheet assenbly 228 PSTHSUMP4Y and of
the usage of the donor sheet assenbly 228 can also be witten on the
menory ethenelampeoiczonmition andifeifaiRinpdrere appiving siddionte)the suctiompeertiges 176.

oL en el Sub. Ty SRS P LGDRES A8l Y 6l S50 ERRRTRT bR 1
printersahg tMé transRisle chenspaR42s E%ﬁn@m@ﬂnb PR thaidepad ¢saditioh3nd t he

total nunber of hours on the printhead 24 that was |ast used to print with
t he donoactuading\h® Gig5oF2mpRETLAIs0 58BINREshewekmose Satthg lefbdammactuater 8l

t | di st | at ed al h Lnti h ' [
of atVE%I M%og%ﬁw@ﬁ%ﬁ faofgtdame pelibib e e e R UAEP Plhaet
asse Y : ' ; ' f i '

R B R S S R e R R L A T

as wel | asfetdiece mirabred 191, skawirey thegirinting sheet as shawnt Basically,ghé wldmepd424
now i nstal |l ed has been transl at ed; the av [

5 :
B g L e
shee | WNLi At | &3 d
(N ¢ b relfutit AipERho 385 Anihr 16 Hoklibhbh RRGE chitAS pifiing Snéet 1., of

sheef (16 coOrddhas thoRREND 84dIArAps tenpAhtimpsihde 18 albh rosubistaitial feaysh adricthe
(X) axis. Steering correction 10 refers to nmaintaining_alignnment of the

pri nti ng panistansledion oftbe spacer paBicns EONEEIN GURE i T{gs sxermplany- dFs wgrd

mul ti col or _graphi ¢ _praduct nd, i I . dat
descr | bedesdB,ANELeE0Y ooy porRartn Mt ks R e e loRt oh i W G
format tRepERmaRHd e HRfcPet dRIREBNS ERin@EResEdJelISpdrion S ifferertt distahcdDin
probl ens, for inproving the printers and the donor sheet assenblies, for

det er mi niting samiectiragdionaang fisingiane perdon anddirivingithieopther RPRICAg t he extent of
any problens that should occur. FIGURE 15B is a flow chart illustrating
one équence that can be followed in 20 reading of data from and witing

of data to, thgERMDrin RbRIRBILS&HUrk s BliRWedIal val@idithd skeweatthbrgrntinge
menory el ement gOO hounted with a supply core body 230 that is
sheet 16. For example, the skew is determined as noted above, the clamp actuators
independently actuated to vary the skew, the skew again measured, again varied, and
so on, until the skew of the printing sheet 16 is within selected limits.
20
In general, independent actuation of the actuators 58A and 58B is used, not only
to correct skew, but to "walk" the printing sheet 16 along the surface 14 of the workbed
13 so as to obtain a selected distance between the edge 19 of the printing sheet and the
edge 15 of the work surface 14 or some other reference location along the print (Y) axis.
25  Once this distance is within a predetermined range, the skew is varied as indicated
above. Typically, if the edge 19 of the printing sheet 16 is within a tenth (10th) of an
inch of the edge 15 of the work surface 14, it is not necessary to walk the printing sheet
16. "Walking" as used herein, refers to selectively activating the actuators 58A and 58B
to first skew the printing sheet in one direction, and then to skew the printing sheet in

30 the other direction, thereby "walking" the printing sheet 16. The term "aligning," as used

herein, refers to moving the printing sheet to obtain a selected skew (including no skew)
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nmounted within a donor sheet cassette 32 on the cassette storage rack 55.
In block 352, selected printing paraneters, such as the desired tension to
be applied to the donor sheet, or the proper energization of the array of
thermal pWOPOSKBel enents 26, are 25 determined as a functfMUS®HE dat a
read fromthe nenory el enment 300. Next, as indicated by block 353, the
donor shand toceleit @ seterteddistansedietvesmtha edga d9afttae psinbragheetsand 85 and
nounted on the cassette receiving station 96, and as indicated by bl ock
354, thereéeorFBFeEC '®Ntorresponding to the donor sheet in the donor sheet
cassette is printed on the printing sheet 16. During printing, selected
printing paraneters, such 30 as the distance traveled along the print (Y)
axi s by the tTiee kelatipniofitheadge49whiatiee po agsfargncnositishadmngiheipret (Yhe
printing sheet material 16, are nitored. Proceeding to block 355, the
flonors SrARE cah SeAIT BRI LG HBP! 0P PRTCRANEAT S0 R0 TEIOBE. 68 WO
00/ 59729_ PG - i 0 : n
he memoS AT Erante a0 S L PR e e AR T B ol

par anmet ethe. prird (Y parispsech ahevhaatthe fiefebdge obtheesiirthdad gatriagel®0 Iseaigink dofith
donor sheet remaining on the supply core body 230 can updated

decr errﬁn’@@cf)d%1 a6thenvororurtase 14nfe Hngerdedd Py sneat Qf@iﬁgm@lﬂll,i(a%cgh@ ock
354. T thof | | ocl
S Tyl AR Sy ISR I I S A

theryal pordhbeadte déterirgionrs e NEatibe of awedgbastrergigs 16 thd BEgdN b1Hf ity
sheet material. The steps shown in FIGURE 15B are typically all

acconpl i etigeiofihe warksgdace d#l er (s) 22, and are repeated for each of the
col or planes of the multicol or graphic product printed on the printing 10
sheet 16 by the wide format thermal printer 10. PRI NTI NG SHEET ALI GNMENT

AND TRACKI NG Mbidthat tef skt peeacdt be t&a@@ﬁrﬂnat@_@,’flﬁlﬂ Ratt i a@c@ﬂg&ekﬁ of the

printing sheet 16 15 is illustrated as substantially parallel to the

pri nti ngpsiceed wittamsklectashresiduahgkew dagingdhe eristing @f bach kolos ptefneoridoweaysr,

Ki | h bst ant.i al I leli i i | .to .ayoid "skew!
rrofs | e e Ranerdarbr g At S By TS SkPR . Aer Pl SRERE not
al i gni ngyRARPeTd %rintﬁg%f'ﬁ%hl&%rlﬁgn% lok s ﬁ%ﬁt@o‘cﬁ?ﬁ@rﬁﬁﬁi@ prSd @t drhﬁe?f)zi)dﬁhbﬂg

sheet 16 when skewe elative to the printing sheet translation axi s.

The skewsmeptiid and adjusted as necessary. For example, as the printhead carriage 30
translates back-and-forth along the print axis to print the print swaths, and the printing
sheet is translated along the printing sheet translation axis between successive swaths,

20 the edge sensor 360 can be used to continually monitor the skew and position of the
edge 19. If it is determined that the skew is varying during actuation of the clamp pair to
translate the printing sheet, the steering is corrected, that is the actuation of the
actuators 58A and 58B is selectively adjusted so as to maintain the predetermined
skew. The actuators 58A and 58B are preferably stepper motors, and the controlier(s)

25 22 can independently vary the number of steps each is instructed to turn. However,
other types of actuators are also suitable, such as servomotors that include position

encoders.

Note that the controller 22 can control the edge detection sensor 360 so as to
30 detect both edges of the printing sheet 16 for determining the width of the printing sheet
16. The controller 22 can determine the distance between the detected edges of the
printing sheet 16 from the knowledge of the distance printing carriage 30 is translated.
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20 exaggerated for purposes of illustration. In FIGURE 16A, the edge 19 of
the printing sheet 16 disposed at an angle to the edge 15 of the work
surface 14 such that along the dotted |line 29B, represent]

edge of a"P?7%2wath 28, the edges 15 and 19 are separ at%@ggéﬂgjg‘éﬁ%stance
dl. ( For purposes of illustration the edge 15 is taken as parallel to the
printing sheet translation (X) axis.) As shown in FIGJRE 16B, as the 25

printing Sheﬁhé@ahélaft:%tf’}?%\a% g aftl g &H%ngré&g@@gigeiﬁfvet%p?ﬁé %'f&“ axi s

(X) towards e on which is 1l t he
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t he V\Dl’kl'gc(ﬂij surface 14 al onﬁ t he dotted line 29B has decreased to d2,
n

wher eas, and-éord) aleagdblaespathnia thisAnstanae cthei piptinasheeh anglation Xy axs of the

printd ng S e between the edge 19 and the edge 15 is 30
now r'@@?%@%ﬁél g@ﬁ%@&] 09426 Alternatively, FIGURE 16C

iIIustrat es the change in the distances between the edges 19 and 15 as the
printing sheet 16 is translated starting fromthe position shown in Fl GURE
16A in the opPtwrtknosin aiive apparabrginchidedriction, it ohgad drivarsybtemonDeixe s
(X), or s t he bottom of .t he e on which F 6A i s hovvn. ong
Lo dot ¢ BXFPSAT ey i e it PO SRHMA S lyodlia SoHoes  RoT Examalero
d3 and aﬂnofﬁgt.émend@fsg%gwt %o frichion (bngmzwe@@s é%ep%Eﬁc?bn%em@é (s Cabsyd)t

swat h 28 e distan ween t he ‘ed 15 an as increas to d4. As
illugtr abfet(thetatnpﬁbilﬁE@ rh6&ri@l amth emdhhellprs (Madagofsnmebr bs ottice fledibld matdrial)
position of the edge 19 as neasured along the pri g%{%éqt aries as the

printi ngwﬁwévérel Rlacd a'i\é*l‘eaf’@k?fél% e, H%e'?m ﬂftthﬁgstgme dnatesial whh eRrying
axi s. § %ISHPG[ ﬁ'% Mwe;;!ﬁh r6|Fetr m%é? O‘Narﬁ r?I‘?e Q{&Itlahon ?ﬁy%@.hg%&,ﬁn

cause Wi or gra

sheet 160pé\at|bhe snrdhras pl@ttmgegtmﬂﬁg bB cdmmgemeaétﬂpgnétbaarpsIdnt/en@acalae@t
transl ation (Xé is, the error becones cunulative in the print (Y) axis

and 15 pﬁocsthuaé eéf?ﬂQ'W@i"@é@f&Pé disecdion byyibsi frictien-wihests while, wéﬂpﬁ PAMEENe Beet
16 y B’e Q{é%dtlﬂgludm’gnQEleﬁg@Mt Iluga{d 8PCL§tiQ\%%'|e{ St (ﬁﬂ/éﬂm‘gr Hd Ql{npcrﬁgltenal

qui ¢ cone large se prin e edge o
printi nginsthegitetd, oAvcarr&trwi yFncﬁi@avwrWergrstémshuhqddruculandﬁserg@m«\@ and can

result in the nulticolor graphic inmage being destroyed or in
substantial favor with many types of printers due to their ability to accept plain
(unperforated) strips of material of differing widths. Tractor-drive systems for use with
perforated strips of material are known in the art, but require correct spacing of the

20  track-drive wheels to match the spacing of the perforated strips.

One example of a friction drive system is disclosed in Patent Application Serial

No. 09/217,667, entitled "METHODS FOR CALIBRATION AND AUTOMATIC
ALIGNMENT AND FRICTION DRIVE APPARATUS", filed on December 21, 1998, and

25 owned-in-common with the present application, and herein incorporated by reference.
Disclosed in the above referenced application are friction drive wheels spaced in a
direction parallel to the print (y) axis from each other, and which can be differentially
actuated for differently driving spaced portions of the printing sheet for aligning the
printing sheet 16. The use of friction, grit or grid drive apparatus for translating the

30 printing sheet 16 along the printing sheet translation axis, and in particular of the
apparatus and methods disclosed in the above reference application, are considered
within the scope of the present invention.
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darmage to the thermal prihthead 24. In a wde-format thermal printer 10,
which is 20 intended to print large printing sheets, for exanple, 36" w de
al ong the axis by 40° long in the (X) axis, skew err

pr obl em owgég’/é%?tz%oncer n. According to the invention, theoffz%lgﬁ%’é’%igﬁ%t he
print (Y) axis position of the edge of the printing sheet 16 as the
printing sheet is transl ated back-and-forth along the printing 25 sheet

transl ation ( i : r t t he
brinting shebpsiib BBl 4 BEARMETRARRTUS, YitBeaRchRElod 6kl flo
respect i gghy sefforSTEEWhRY, ircOsgpurands with thbecfédlive fsaipra62 t duteminepthe tkew
10. FIGURE 17A is a top view along the 30 (Z) axis schematically

i |1 ust rapf g pringingrsheehd8d Haweveigelsgalisalpredyini the abiove-raterengrd ppplicatiag
sheet_16_and the work surface 14; .Fl GURE 17B i. n el evational Vi | ong
The. Dri AL Mevarsen] PRRAPLE WhSER ol bsodfs S dibesefebive rantel It ng
the prinjeRabsCaH airagef phéINBR4RY TR P ETEMRIADOREZHint PP) akibe ThBEMBbY is
pri nthead 24, the workbed 13, the work surface 14 and the printing sheet
16. W't hdispbee@mdth the arEkiRER el TAfeabnsITR) theradgsr 1% ohthedoroding shget 36, andint s
an edge sensor 360 for detecyi t he | cagion 0

.t d 19 of th
e tRasedin hodreStin sl A iR b ansalgues) SUaToM YeRRaALS s

and recea}f@ﬁgqhéi ghlin ggg@@@%ﬁoﬁ bfﬁféﬁ&ﬁé;l&&biéﬁaaﬁﬁgeorltﬁe@f_fictrola]s‘drwé nting

sheet 16 edge se O'includes a transmtting portion for
gener@t i mhekisghPreferdbly, twosensog grerusednoherhead aindi orge betiiheé thedrive i ght .
The change in the intensity of the reflected |jght received as the edge
sensor pesbagiseiel he msei §eich sengorss 88 Wl 2phrinehieanniauesand pPaiuShe
edge 19. fl ' ' i S ' h [ ein
hei nt effelgFesif i Spaft IatBrefie e SR doBindt AR B8 cEB6e BIAMIS ("o
it passeprenepit ifveatiedge 19 of the printing sheet The edge sensor 360 is
shown as | ocated along the | ower edge of a print swath 29B. Again, this
selection of location is exenplary. Note that rather than a reflection

,oali . - ecei )i i |
W thot hewor kegpriiid Bin%enliE el BAeS FRRAA Tor v BlrkEa Sy @™ Baf e GOFHEG, ¢
and the gHheprigtingishebs16 hham sursed dispdseatier tdadingltheposnditiarsueh thiwthedge

19 of the printing sheet 16. The skew of the printing sheet 16 can be
det er ni nedntelldgr(s)2ansespamsiver forgansas can track the distance the printing sheet 16 is

translated along the printing sheet translation (X) axis by the clamp pair 42 or the friction
wheels. For example, the "ruler" can be printed on the back side of the printing sheet
20 16, that is the side facing the worksurface 14, and read by a sensor disposed with the

worksurface 14, such the pixel array sensor discussed above.

FIELD REPLACEABLE THERMAL PRINTHEAD ASSEMBLY

25 According to the invention, the thermal printhead 24 can be mounted to the
cantilever arm 72 of the thermal printhead carriage 30 (See FIGURES 2,4 or 5) via the
thermal printhead assembly 400 illustrated in FIGURE 19A. With reference to FIGURE
19A, the thermal printhead 24 can include a mounting block 402 for mounting the
thermal printhead circuit board 403 to the printhead assembly base 404. A single

30  coupling joint mounts the printhead assembly 400, and hence the thermal printhead 24,
along the mounting axis 408, shown in FIGURE 4A, to the cantilever arm 72.

Preferably, the coupling joint is a trunnion joint and the base 404 defines an aperture
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carriage 30 is noved back and forth along the print axis so as to detect
the edge 19 of the printing sheet 16. Assume that the edge 19 is |ocated

i ndi he di 20 dl FI GURE 16A. Th 16
noxt tr anipRpRh) ﬁng' the printing ;Reet trans ati on axi SO RESEE +oor °
t | at f I h '

o e o o et Rt Beonih (TR ARLG bR o B B MG e
moved bagig ﬁﬁ@né %éferréb@ﬁ%admeﬁf tHéttr@em.énlj&nﬂ%@)Cﬂwat [eregd8Bd by tﬁfe the

printing eet , Wherein the edge is |oCcated as indicated by the
di st ancecaiflilevBasen 1. thate 2Batdhefreoentcy axis 48Bas geserallyiperpersdicilat toethe

1 i RS B T b
knowlsed raﬁyh efYePlilfS thARe Brihfihd BHaSt Iéh Xign h@h@g o@'a%?ﬂg%he
fodulal e B fh e AN P ST

printin nslat1on axi

determ rmbphag ]6|h0wvaMagE¢LGJRErdx/7&bs 20 s'Fh@IeSi*t&il\e@@nrémov&mhddebI@chent of
reduced) by i ndependent | é actuating the clanp actuators 58A and 58B while
pl aci ng e thewsal prigdhead 2hdn thealigld, amd eap aapwbewmha@ 24 togwivgbfon/ 59729

PCT/ US 426 t | | | n ct | on

o the SISt oo e BBA paastie @i STHEIRE b EMLoRY e

showing a top view of the printing sheet 16 and the translatable cl anp

pair 42, placing the clanp 44 in the clanped condition and actuating the

ri ghtto cl anp aEtneJmefmaEﬁ@Bn(he@d asisembly ABP santadso inelideed heglingrplemeniatiérarsBA

AT R o T A R R T

to the pé’l%hfén@ﬂﬂ%h‘iﬁ&lﬁ@e %ohrﬁ&flﬁé qRSehAMHTRAbuBd Wil G ﬂ%tﬁ@@d Béééﬁqbf}g

sheet as shown. Basically, the Clanp 44 differentially drives spaced

port i onsbadfe 40 ﬁhemonohwgg fihedB3 asaasashgwon in BHSURED Zanddlﬁbymdrvemem thece

nunmer al s, 365 for 0 ing a tor rin

10 cour slweraal piherd assanPb DS Ratnisdl BiFn AeliBteF a6 Poths A8 SNt | a
n t

I GRE 1007 L B LhreEtan (a1 e B e R Ao el 72

por t i onsPraietabtie shelbase n@4ssp$tmfd1aﬂ9 rcondostivenfor beowdlhgehermmle*xohahuhination

different directions, IVI ng the space ortions different distances in
between heating'an COOIIFI% elements an trPe array o?thermanrFi'lntEng elements 36.

The heating element 412 and the cooling element 414 are provided for enhanced
20 thermal management of the thermal printhead 24 and, in particular, the array of thermal
printing elements 26. Upon initial startup of the wide format thermal printer 10, the array
of thermal printing elements can advantageously be warmed by the transfer of heat from
the heating element 412 such that multicolor graphic image is printed properly on the
printing sheet 16. However, during extended printing, it can be advantageous to
25 remove heat from the array of thermal printing elements 26 and, accordingly, removal of
such heat is enhanced by the cooling element 414. The heating element 412 is typically
an electrical power resistor mounted for thermal communication with the printhead
assembly base 404 and, hence, with the thermal printhead 24 and array of thermal
printing elements 26.
30
The thermal printhead 24 receives signals via the thermal printhead connector

416 which include data representative of the multicolor graphic product to be printed on
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the sanme direction, and fixing one portion and driving the other portion.
15 Typically, an iterative procedure is followed for varying the skew of

the print} et 16. For exanple, the skew is determn above,
W28 S,

the clanp rs independently actuated to vary the skew, w

Shoet TeMEdrinaiReE 1o tiscE kRN 180 31, il pfiRReRE A BhIcRIV iRk On o
the act ugirr sleefibniad foroéiditforlise thos@0digdlk Yoriok & ERENGEAHg g%@eav,ra@ut tHePmanal k"

the printing sheet 16 along the surface 14 of the workbe 13 so as to

obt ai n apriingceledhedits 26 mesp drsiveeiorihe rigreige Fooexsdmplee tpg trive atpctpoies cand
the edge 15 of the work surface 14 or so her .reference |ocation al ong
the pri eorey eisnalS idestiad Py e eodtediSet €lram ditRrT il ERe RGN T ange.
t he skewiSi.valld idsalkN Y b 6Rb i t he

pri nt%i n\é\é@@ge%{dleg]d?lg evi t hb%@g&ﬁeﬁ?ﬁ ?‘le&-%? of arléceuk%g{g@%fe‘?fr%@wé 52;6{5 of

t he wor ksigpply 828, d4is kriovirsimibie argdessrergiing thed &rrayhef thermal puntstyeelemehts
"Wal ki ng" as used herein, refers to selectively activating the actuators
58A and 88B to first skew the printing sheet in one direction, and then to

skew the printing sheet in 30 the other direction, thereby "wal ki ng" the
printing sheet 16. The term"aligning," as used herein, refers to noving

the printing abestirigotoahkanvertioneheehtidorsdi@ton élemientdi4ng inimchldad)witlhtheND
00/ 59729 PCTIUSOO 09426 and to obtain a selected di stance between the edge
19 of0 t hinepmahpiimthestl @dtfonptpriag dadh eharpstenstienfitioe thermal poptircadRdof Thee

Geter m ndleeil SshamBNSase FIE AR bty BRRIGR0Geia ndlling ed 3221 on
sensor i g GAlteh, Wstints ife BEmdrRABtcr dldrhages ) The dbnAedBPUP4 PRSIiHSHN

along the print (Y) axis, such as when the left edge of the %’tl nt head
car r i agec@omunicdtiogriziweien ihe samicangiclks el¢ment4d akddhe taaieolies(s) &2

o oo 805 B ATk rpa PP BE . S BGR pe E hgure
igcgpat ﬁé gﬁgﬁég@@?‘ﬂ’?ﬁ ?i 259?%@2‘“1?19 ofk driediRdaesih? if BhRt biRe idsdduiredge
herein, the semiconductor element 420 'can be mounted adjacent the array of thermal
printing elements 26, such as on the thermal printhead circuit board 403 add/or be
incorporated with the drive electronics. The term " printhead assembly," is employed
herein to aid in the above discussion; however, as understood by one of ordinary skill in
20 the art, the printhead assembly 400 need not include all of the elements described
above.
The data characteristic of the printhead stored by the semiconductor element 420
can include data representative of the resistances of the thermal printing elements 26,
such as an average resistance of the printhead elements. This resistance data can be
25 useful in a variety of ways. For example, for proper printing of the multicolor graphic
product on the printing sheet 16, the array of thermal printhead elements 26 is
selectively energized. Typically, the thermal printhead elements are energized such
that a selected amount of heat is generated in each element for transferring a pixel of
color from the donor sheet to the printing sheet 16. Of course, the amount of heat
30 generated depends, in-turn, on the current (or voltage) applied to the thermal printing

element and the resistance of that element. Typically, it is more important that the

manufacturer of the thermal printhead keep the individual resistances of the thermal
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Note that the skew need not be totally elimnated, that is, it is
acceptable to proceed with a selected residual skew during the printing of

each col I However, 15 the skew should not vary dugi riafti Ng.
Prefer ab%’fﬁ)toﬁgﬁgkew is periodically checked during the p%%ﬂlg%@/og%each

o Dok 20 TR b B Ak,
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and the printing eet 1s translate ong the printing eet translation

axi s bettveavesage eslse e tissveddistan2€s dhihedtigamslgniming3démeats den vsigdand the
continually nonitor the skew and position of the It

det er réafarsRredtinéhe Remiandysiofiaiymant 12 akieva e @?ﬂga?ﬁo%&?whé{r{ﬁréat@bbﬁaher 100
actuat of SROTRLCAY {ndafhe 0 rERLEAReRACY FRERGS A UBLHIEhRE, ¢

mai nt ai nav‘lé’rég@rr@éi@tbﬂb@ﬁh‘@dan@ﬂh@ﬁ’priﬁﬂ%a@@@aA@dS&dﬁ@ﬁ/,&ﬂfbrﬁl&@ tReENASireRed Y
stepper notors, and the controller(s) 25 22 can independently vary the

number o024 & epiaceddn the ficles araaibralionoroaeduretipwet secessarher, it ygrassafy, can
actuators are also. suitable, such as.servonptors.that includ osi tion
encoder sP€ %&Peﬁg'ﬁﬂlﬁ of hg\ec%qﬁspg?lp%pn?éﬁ%g\ﬂgggq{mazlth?rﬁréalé)&@éerd& g?ﬁ M€ sensor
360 so agalfly BE rdRlreed td8ENjRdges of the printing sheet 16 for determning
the wiwdth of"'the printing sheet 16. The controller 22 can determ ne the

di stl&nce between the detected edges of the printing sheet 16 fromthe
know edge of the distance printi carJsi 30 is translated. 70 WO
00159725 PCT/KESRINGIIS EEsisthaces ghteandtidial iarmap ariptg elecasite YD BREAM
of a dri | of | ; ' TP o [ <)
or i nt i ng o RraRee 3ot G Bbic R e EEel Bofen Bz iR 1 MpRis® and dificuty

t hi s i nséfanaeufacheingrthetthegnalpeiethéad®s)| aid cem &Xp laxd so afthédmeal drinthetel 24

format thermal printer 10. O her known drjve apparatus include friction,
grit or t@?? lf lgp$ V@‘ﬁ/&'ﬁ@@r_‘? ma%a?tggﬁsq WHR arwidgr [%’lQ%%&tolﬂWS}CQ% 'ﬂPY"ﬁY@r’s,
but Jn péc?fnotrﬂiﬂg.tgrllﬁe irfVehtbh ! 18 d?a\?\%'cﬁ??acté:ﬁgticed@ﬁ@bﬁnthe'aﬁ dd! 'ﬁI:lPBQ'tﬁié' ve
syst'ens, e I ction (eor grit) eels are placed"on one &de I'.e., above)

10 of t hiediidua redistahees ohatsetdctdd phudaljty € the ekmabpfimirdeelemeantd bThe or
other flexible materi al whi ch are placed on the other side (i.e., below)
of the steleptedrluibbtofitae drermal wrintheast ¢lgments can included the individual

resistances of each of the thermal printhead elements that is normally used in printing.
The data representative of the resistances of the individual elements are stored in the
20  semiconductor element 420 and each individual resistance is accounted for when
energizing that element during printing. Accordingly, the manufacturer of the thermal
printhead 24 need not take such extreme measures for producing a narrow range of
tolerances, leading to a less-expensive thermal printhead and one that can be more
robust in use.
25
According to the invention, the data stored on the semiconductor element 420
can include data representative of the history of use of the thermal printhead 24, or of
the printer, and is typically acquired by monitoring selected printing parameters. For
example, history data can include data representative of the following: the total time of
30  use of the wide format thermal printer 10 with the thermal printhead 24 installed thereon;
the total amount of time the thermal printhead has spent pressing donor sheet against

printing sheet 16 and printing; the total distance translated along the print (Y) axis by the
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pressure urging the pinch rollers and material toward the friction-wheels.
During work operations, such as plotting, printing or cutting, the strip

mat eri al | Lven back-and- forth in the |ongitudinal or [F i on by
the fri ct*vg)nog{fﬁeégl s while, at the sane tinme a 15 wor khead éan%}}gdcwoggﬁa pen,
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in the art, but require correct spacing of the 20 track-drive wheels to
mat ch t € @p&Xiprgg rvisas) éngidraverhgescanmupicateshto Betnsrmealprinding¢lerests. dri ve
systemis disclosed in Patent Application Serial No. 09/217,667, entitled
"METHODS FOR CALI BRATI ON AND AUTOVATI C ALl GNVENT AND FRI CTI ON DRI VE

APPARATUS", fThedemicdrieidrenedént 439 8an atgud®a pro&skdon pesyranimad fdr t he
present application, and herein incorporated by reference. Disclosed in

t he abovisackifgthenaeambappf paatinmopulaes comneunierted o ke hrsatad peptingalemends
directi |1 el th i i h ot ' b
i £ £ er ergnd o frds bR ing ey pr e SRS e BRR AR cfs e
printingksdi@etn feraveofin hidre tAhh BnietlisdReSent o thérrHél%rﬁftiHb ldi&rhkAto

grit or grid drive apparatus for translating the 30 printing sheet 16 al ong
t he 1 i npiimtca pixebwith tatslemeoh As¢ardinghy the ppegrarcctrainchidet thecking fher tatals
and net hods di sclosed in the above reference applicatiaon, are considered

wi thin t NEMEEBEEPERING RSP S CemmuTiGEREIBAI OF oD asA B4 CRlPEssPhEas e
Descri be ' | (=Yg It | i s the
edge se ng%‘?‘p%@"ﬁﬁ r?ﬁfa% wc%g‘gﬂ?' iu?n%ht§ %Cted?\léﬂrfgf ﬁgjcl:tﬁlﬁ\[; rgbg?ﬁtlgggg% ,%ﬁ

det er m npigel Mesk@wpriofing imepacaumuigteshaetheltrinthloag aesemalys40Qlisselabsdtb i n

t he above-referenced. a&glpi&gat ion 5 are net hods and ‘aggarﬁ;us vvhere‘;Ln a
light sotiecmeereisyy Retranyaiestotha thermal Praeag giementayror IeMkel s
ext endi ng. | ' | : i X | | sed
w1 hetnbMelge ofABlimBRy B phidblibs pibiddy b A BEMern pittEPTE
and is slauads 26 dritethdiresclution obthe imeltpeolot graphihpretduct, ahst iat therdotXpeaxi s
fromthe, aRparatus for driving the printi n? sheet (i.e., one of the

t r ansl at KISNe2 pgﬁf@(lr@atq taltime of iee gf thggthefmal printhead 24 can be determined,

such as by the tracking program or by the controller(s) associated with the wide formal
thermal printer 10, and stored on the semiconductor element.

20

There are many different types of donor sheets and printing sheets 16 used in

the graphic arts. These types of donor sheets and printing sheets 16 can produce
varying amounts of wear on the thermal printhead 24. Accordingly, the types of printing
sheets and donor sheets used with the thermal printhead 24 can be tracked and the

25 history of use data described above can include data representative of the amount of
time spent printing selected donor sheets and printing sheets. Typically, the
controller(s) 22 read data characteristic of the donor sheet from the memory element

300 mounted with the supply roll of the donor sheet.

30 The data described above can be useful in a number of ways, such as
diagnosing problems with the quality of the multicolor graphic product, determining if

customer claims are within a warranty, tracking use for timely performing service and
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10 wheels. Preferably, two sensors are used, one ahead and one behind the
drhve mechani S(T The use of such sensors, as well as of other techniques
and appar at us i sclosed in the above reference applicati med
within t hWOMEEB%0f the present invention. 15 According ?%hllnveﬁt?%n,

reference indicia f i di "rul er” : L
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ther mal Pid&'ﬂg%@ eéfofdib e reRIsHR@std thd therfr@i prihBhg ledhents 260dt thbdime of
t her nmal I nthead carriage 30 (See FIGURES 2,4 or 5) via the thernmal
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A singl e%r’f&ef‘?HP'A BeheRirioRaH SorhB®r Blligh ek AEs BARiNG 4RMerAdRabence t he

thermal primthead ng e nounting axis 408, shown in FIGURE 4A, to
the gaNt Eh@veid diein rédistarfdeadzer b by indibatiaroodvargstjesising, thatds, tavenhiesting.odfnt

and the base 404 defines an aperture 72 00/ 59729 PCT/ UsOCd 0

acpongggta thgrmat pinthped. gna tgﬂﬁ@a|§3rﬁmlﬁ'ﬁ‘¥¥) 2 é@)f?%‘ﬁ‘&@ ’?rgﬁﬁ Cpﬂg'gﬁ%&%t ;or
axi s in the prefe ' ; Aigley | |
recei ved?B C['?\tgg '&hﬁel &@%ﬁogﬁ%ﬁgé%gf\%ﬁ'ﬂs{ ng %&?ﬂ?ﬁﬁgﬁggll)g E%%né gf
gener al | Mweoﬁlhﬂ%ﬁﬂjrgyhpiﬁictmodm sotis ecdomperaata forvdtiantyethtbemmalgprindihgt her mal
printing el ements 26 extends, and hence is 5 generally perpendicular to the
printingekmeentst ransl ati on (X) axis. The use of a single coupling joint
advant ageously provides for sinple and easy renpval and replacement of the
therfal printhead 24 in the field, and can allow the printhead 24 to sw vel

fe?)rerreﬁ{ gdgg' NTha tRBRalPIRinBsHENR Z8 6t thelthtiral mrinthéad Rheetetivelyiheat tige

donor sheet to transfer pixels of donor material, such as an ink, from the donor sheet to
the printing sheet 16. Typically, each thermal printing element corresponds to a single
pixel. Depending on the nature of the multicolor graphic product to be printed, a

20  particular thermal printing element can be energized repeatedly within a relatively short
period of time, or can be energized infrequently. Furthermore, a particular thermal
printing element can be surrounded by neighboring thermal elements that are relatively
hot or cold, depending on the recent usage of those elements. As is known in the an,
the amount of heat transferred to the donor sheet by a particular thermal printing

25 element thus can vary as a function of the past energization of that thermal printing
element and its neighbors. Print quality can be affected if the amount of energy
transferred when printing similar pixels is allowed to excessively vary from pixel to pixel.
Accordingly there are known in the various "hysteresis control" techniques for
accounting for the past energization of a thermal printing element and its neighbors

30 when energizing that element for printing. FIGURE 19B is a view of the thermal
printhead assembly 400 taken along the line 19B-19B of FIGURE 19A. Note that the

r thermal printing elements 430, which are located near the ends of the array of
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10 The thermal printhead assenbly 400 can al so include a heating el enent
412 and a cooling elenment 414 for transferring heat with the thermal

pri nt hea cooling elenent 414 can include coolin ' t hat
are rmuntqgé%\%lsﬁgt he printhead assenbly base 404. The co%cffﬁgﬁpf%ﬁé%% are
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pri nt ed tipe spentign oseletted theinmalipiiptisgedemests newrovenally daed iy pextingaed
rinting, it.can be advantageous.to 25 renove heat fromthe array of
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an electrical power sistor nmounted for thermal conmunication™with the

pri nbhead0 asbthwiskthémsa ptiMingredembstsc432 neader tientididie mhthepairay bétiebrandl and

array of thernal rinti el enents 26. 30 The therpmal printhead 24
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thermal 480.nthead 24 typically includes drive electronics for conditioning
those signals prior to energizing the array of thermal printing elenents
26 responsive to the signals. For exanple, the drive electronics can

COMMET 1o OB RS S ORan RS O R AL IR v
power f rdisalesurewrsreins than IpyoSst&aligamdrt ok Bomeedutive heindsivattfsocarebe irgpaitag tohe
array Ofa\}o?degrﬁlr%it%é C;[siibr;h yeolf ?srgeanr;tuss" running along the print (Y) axis and indicating
where individual print swaths meet. Such seams can be more or less visible depending
on the nature of the multicolor graphic product being printed. The translatable clamp
20  pair 42 of the present invention can provide accurate and repeatable translation of the
printing sheet 16 for limiting misalignment of the print swaths. The disclosed apparatus
and methods for alignment of the printing sheet 16 along the printing sheet translation |
(X) axis also can contribute to reducing any misalignment of the printing swaths. For
example, one technique for reducing the visibility of seams can include printing the
25  multicolor graphic product such that print swaths used in printing one color plane are not
in registration with those of another color plane. Thus any seams in the first color plane
do not have the same position along the printing sheet translation (X) axis as seams in
the other color plane. Another technigue that may be of use is to print swaths with other
than "straight" bounding edges. For example, the print swath 28 shown in FIGURE 1 is
30 bounded by the straight edges 29A and 29B. The array of thermal printing elements 26

can be energized such that bounding edges of the print swath assume a meandering
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26. According to the invention, a sem conductor elenent 420 is included
with the 10 thermal printhead 24 for storing data characteristic of the
thermal printhead 24. The printhead assenbly base 404 no

sem condu¥PAP P8 ment nounting board 422 that, in-turn, #&112?%0{0%26

i duct | t 420. .Th t 424. i d i i
bet vieen THESS SHP Gt seBroolh SRerEisasy aurseervBuBit PRt PUF 1oy 4ddE that o
wi th thepicd, fHRrRBAnsNOMABIpidEdsTéfas jidéaw Bheziar rangement shown in FI GURE 15

19A is exenplary, and as understood by one of ordinary skill, in light of
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graphic product on the printing sheet 16, the array of thermal printhead
el entht scadtactand/or prassues pevyranyihecarrayropthesnplprinting elaments 26 endithead
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in-turn, on the current ( voltage) applied to the thermal printing
el ement #rethemal psntbead &4 as shdwn ire FEMRES T9hiandI 198. Typicallywdhesd shigst ant

that th fact f th h | . i.nt k he.i ndi vi,dual
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narr ow range of eranc an the manufacturer provide a particul ar
resi stance. Thus the average val ue of the resistances of the thernal

printing elements can vary, gSad dA%HFET CONSERVATION

The present invention includes many features intended to provide for economical
20 and efficient printing of the multicolor graphic product on the printing sheet 16. It is
known in the art that the donor sheet is typically expensive. Accordingly, the donor
sheet assembly 228 includes a length of donor sheet 229 that can be, for example, 500
meters long, such that an operator of the wide format thermal printer can realize the
economic benefits of buying in bulk.
25
Furthermore, the memory element 300 includes data representative of the length
of unused donor sheet remaining on the supply core body 230. Accordingly, before a
particular job is started, the controller(s) 22 associated with the wide format thermal
printer 10 can determine whether enough donor sheet remains on the supply core body
30 230 to completely print a particular color plane. Unexpectedly running out of the donor
sheet during printing is a problem not unknown with prior art printers and typically

destroys the muiticolor graphic product, wasting the donor sheet that had been already
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data stored in the sem conductor elenent 420 allows the wi de format thermal
printer 10 5 to automatically conpensate for a thermal printhead 24 that

has a hi g‘P OO%WLOV\H average resistance than another p_ril;kiﬂggﬂ 428
a

Accordin én the thermal printhead 24 is replaced in
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i ndi vi dual thermal printing el errents within narrow tolerances, for
exanple, within one (1 % percent, typi caIIy adds to the cost and

difficult of manuf urin hea can also lead to
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resi st af® oefm\é%he%pmgrammaéwamgm herrontrolip éfkA? asseriatedawitibiheawidg used
i n printing., th-ernﬁaﬂ‘?rfrﬁe{ ﬁ@r %8@%@\[1&? Frelit6 e‘?&hs%sa)g%%% cﬁcj stgggﬁnfoﬂd vigual

el ements are store con ctor hdi Vi dual

resi st anoasesationplurdakdut oonsdredtiors ReWIdirAé Ensdrahtieh earerHowldesdtbeel | nti ng.
Accordingly, the manufacturer of the thermal print head 24 need not take

suchOextrene neasures for producing a narrow range of tolerances, |eading

t I | nt ne that can be re rob st in
use. 25 Accorden e o iR Ehle tsrAREE N X B s ea aRotn S eios SRaLRR or
el enent t4@@ext CRIAXXIC b dedidated Bieife@aBE HunvéaPisd. h¢hbl.§a.@iwaﬂétté%ear@f the
thermal printhead 24, or of the printer, and is typically acquired b

moni t or iimdjcateddut keflerencenumerpler 484 HreugiFéb2De saoines fdﬁlsgnphq:tydhaath@;n '
the. w adSTR AT T TRAORY Tadeh Tt v teinier T Aol RGBT 25 THE: al | ec
t heneon;thednhd driptiadacPP® wiht<Othettb x4 308y RIS twdéﬂd}%@ehaés %5%@ fHeessi ng
donor sheet against printing sheet 16 and printing; the total “di stance
t r ans| atpsihting shget he apdiseleqtivelysenesgizing the atfay of thermal printing elements 26
while translating the thermal printhead 24 aiong the print (Y) axis. Translation of the
thermal printhead 24 while pressing the donor sheet 153 against the printing sheet,
causes the donor sheet to be drawn past the thermal printhead 24. Reference numerals
20 454 indicate translation along the print (Y) axis with the thermal printhead down for
printing the individual letters 452A through 452D of the text 450. According to the
invention, the thermal printhead 24 is lifted in between printing objects, such as the
individual letters 452A through 452D, when the objects are separated by at least a
selected distance in the direction of the print (Y) axis, so as to not draw the donor sheet
25 153 past the thermal printhead 24 when there are not any pixels to be printed.
Reference numerals 456 indicate translation along the (Y) axis while the thermal
printhead is lifted away from the printing sheet 16. The pivot actuator 74 lifts the
thermal printhead 24 by moving the cantilever arm 72 upward, upon instruction from the
controller(s) 22 associated with the wide format thermal printer 10.
30
FIGURES 21A and 21B illustrate the use of the technique referred to as (X) axis

conservation. With reference to FIGURE 21A, consider the printing of the exclamation
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WO 00/ 59729 PCT/ USOQ 09426 thermal printhead 24 whil e pressing the donor
sheet against printing sheet 16 and printing; the voltages that have

applied to th ermal printing el ements when energizing t I
printing VXP@WS‘H@Q and information related to the nunber 04@[{)%1}?{0?%9 puI ses
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t r ansmi twidth alden printingegaadl ofghe mrinh gwathsnebueh 2déectmieus aan sesulioniteelge of t he

nunber of printing p pr ovi. ta,the . arra rintin

ol enent £srudion ek 425 heMERERd dsnialfa Bt i IS ORERE IR ahaF bu b3 dpres

the dot aPBfint $Wsths ZUN, 2BEY SXd pBEE wgéﬁlpnhtlﬁgtwé ek@ﬁn@i.oh R irfteue
printhead’ 24 can be determ ned, such he tracking programor by the
contlool lintsgadissardy abeah for ardlsstaece;vahlmgftbe r(ﬁ([) axishidisdteg by ihe refecenc@nd
stored on the sem conductor ele t. 20 There ar n dlfferent
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hi story of use data described above can include data re resent atlve of the
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sheet from mount e of the
donor sm@amawoﬁh@rmava inlésesd tréd siletve can be useful |n a nunber of ways,

such as
For example, as shown in FIGURE 21B, the exclamation mark 474 may be
printed in two (2) print swaths 28C and 28D, such that the wasted portions of the donor
20 sheet, indicated by reference numerals 478B, is less than the wasted portions indicated
by reference numerals 478A. Typically, (X) axis conservation involves translating the
printing sheet 16 a selected amount, which can be other than an integer number of
swath widths, so as to print a given portion of the color plane with a reduced number of
print swaths.
25
The invention also includes methods and apparatus for practicing the technique
referred to above as "knock-out" conservation. Consider the two (2) yellow banners,
indicated by reference numeral 500 as shown in FIGURE 22A, and also consider the
text "MAXX", indicated by reference numeral 450 and shown in FIGURE 22B. A graphic
30 designer may desire that the text 450 be laid-over the yellow banners 500 such that the
text, if for example, printed in black, knocks out the yellow banners where the text

overlays the yellow banners 500. For example, with reference to FIGURE 22C, the
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di agnosi ng problems with the quality of the multicolor graphic product,
determning if custonmer clains are within a warranty, tracking use for
timely performng service and 76 WO 00/ 59729 PCT/ USOQ 09 ' nance.
For exampV@Y&H2% can be read fromthe semi conductor el ené%tq‘/%g’g)owvzﬁen

testing a particular thernal inth 24 in t field. Th h I
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pri nt head.prithéhe pelfavawithrthableckdestiMAEX! whleadquintingrthe ibaakaraleraplpee (s) 22
associated with the wide format the | printer 10 instructed to print the
col or plAREYs" aFﬁ%rdfﬂﬂttq%SI'BYG'HPQpinn%k'b&C&&gcqm%e%%of%‘ecyc?mﬁ@’r%aﬂ r§,0§uc}1
changed é&ﬁo@@!ar@ éﬁ\éiié&iec?lb?q@fé?rénce AomERsls 506" 508 It IGURE!2MRRire 26 of
the thernmal printhead 24 sefectively heat the donor sheet to transfer

pi xdlos adetdmipedrartdethieadrintsuth refsaias fromkpridtmgnkridoked aub aredsesicht as 508and
printing sheet 16. Typically, each thernmal printing elenent corresponds to
a si ngl 506 ithes comzasungithg YeHowHONRESIRE! of the multicol or graphic product
to be printed, a 20 particular thermal printing elenment can be energi zed
repeatedly within a relatively short period of time, or can be energized

i nfrequent | y. Tl rviation atso iaciaes insethad anblexppalratuprfontddugingl taedinte caquiteel
surrounded by neighboring thermal elenents that are relatively hot or

col d, delpentiitttge BraRlor@aphic Redeet 1 thenréing hashs: FAE @Mt n t he
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quality can be affected if the ampount of energy _
Consider also that the next color plane to be printed’is a green color plane that consists
of the five (5) rectangular blocks 512A through 512E. The thermal printhead 24 finishes
printing the first color plane with the printing of the print swath 28.
20
The green color plane can be considered to have a near end, indicated by
reference numeral 518, and a far end, indicated by reference numeral 516. The wide
format thermal printer 10 can print the green color plane by translating the printing sheet
16, as indicated by reference numerals 520 and 522 such that objects nearer the far
25 end 516 are printed first, or, alternatively, can translate the printing sheet 16 as
indicated by reference numeral 524 and 526, such that objects nearer the near end 518
are printed first. As can be appreciated by viewing FIGURE 23, the total distance the
printing sheet 16 is translated is less when printing the color plane by printing objects
nearer the near end 518 first than when printing the objects nearer the far end 516 first.
30 Translating the printing sheet 16 a shorter distance reduces the time to print the

multicolor graphic product. Because the wide format thermal printer of the present

invention can print in either direction along the printing sheet translation (X) axis, one
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transferred when printing simlar pixels is allowed to excessively vary
frompixel to pixel. Accordingly there are known in the various

"hyst er esj ol" techniques for accounting for the p l,zation
S SR gl e

of a ther nting elenment and its neighbors 30 when energizing that
element for printing. FIGURE 19B is a view of the thermal printhead
assenbl Pripgog teunaus 6ag bermplyriterogting priging-gicesionsds sugsessivagelarhe  r

thermal printi ] 430, | ; : he arra
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defi ni n%%a\fg%l f;;hrlélf%'f @g%@?ﬁ%gi@hkcor@?ﬁ% El'g% ﬁr{eﬁy%egnt i on,g gelcectled gt)her mal
printi ngplahenenthe sante divectidn. yNoteettiat pripingna isivgglecelor pleegiareidvelyegsintiog
provi ded additional heated nei ghbors for the outer therpal glements 430 to
reduce aMyilepbranglating %@h&g@%g@@?%& heaqinting SEWEF@FW@P%IO%&’F'FH i ng

el enents 10 430 and those thermal printing elenments 432 nearer the mddle
of the array of thermal printing elenents 26. The thermal printing

el emgnt s 26 thetbrafte medicetbre@qrdshic predudt regrimted @n the pimtingrshdet 189 t he
energi zation of the outer thermal printing elenments 430. 15 In addition,
it is almachindseadale daja flkP@s'@PEﬂ‘SGBF&HIVﬁé?f?h% graphic prpqucgpre ereaterd

o L anl VR0 g UR Ao BT pu ey RSERLh pHSfes, Myt URhES The "¢
print (Reydohrd and al pulhedd ARd selen§ delidey bdsrahs BImbuss BRldH pﬁi‘@eo gSnierate

seans can 'be nore or |ess visible depending on the nature of th
mul ti colaw ingagmptaprepentative obdienyulticpler @saphre requat ondhaisceeast efifpe20 pair 42

ool RERE i TR CEBI S R G SRR BRb 2 S
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along the printing sheet "translation (X) axis also can contribute to
r educi ngarisyincogmiratgsritmampimades, peitnanc geemetisshanss, as well as other objects,
into the final multicolor graphic product, and can enter these objects into workstation in
any order. The file created by the workstation representative of the multicolor graphic
20 image is referred to herein as "plot file," or alternatively as a "job file." According to the
invention the plot file is processed to separate out individual color plane data and to
place the data representative of the multicolor graphic image in a form suitable for
instructing the wide format thermal printer 10 to print the multicolor graphic product
using the donor sheet and time conservation techniques illustrates in FIGURES 20-23.
25
Accordingly, the above techniques illustrated in FIGURES 20 - 23 are
implemented via appropriate software, hardware, or firmware associated with the
controller(s) 22 of the present invention, and typically involve processing of the data
representative of the multicolor graphic product, such as the job file. Presented below is
30 a preferred embodiment of processing techniques, in the form of flow charts, for

achieving X axis conservation, Y axis conservation, knock out conservation and printing

time conservation, as illustrated in FIGURES 20-23 above. One of ordinary skill, in light
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exanpl e, one technique for reducing the visibility of seans can include
printing the 25 nulticolor graphic product such that print swaths used in

printing r plane are not in registration with th her
col or pl 3’2@30/%?(%1% any seans in the first color plane do %ﬁ"ﬁ%’&@pﬁgﬁe sane
position,along the printing sheet translation (X) axis. as,seans i t he
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array ofuridiehaly aphient iting abbesreohseri2étiorc iithbigjueser gi zed such that boundi ng

edges of the print swath assune a neandering 78 WO 00/59729 PCT/ USOQ' 09426
shape, such as a sawtooth or sinusoid. Successive print swaths thus have
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nodi fied. For exanple, with reference to FIGURE 19B, consider that thernal
pri nt hednveMiongprimivotite molticpkdrgraphie ppeduat asaatdin@ B theasdansgryaiion tpehnigaels

print swath 28'. st a slightly raised area of ink 435 on the
printi ngﬁ’ssltfé‘é?d Wgﬁlgsrﬁigeglé@'sghe thermal printing elenents 26A, though not
normal Iy used for printing, contact the raised area of ink 435, and the 10

contact and/or pressure between the array of thermal printing el enments 26
and1ohe pri RIGURESFA-2ZHtaeiitendéd its baaonsideted m adrgagctidmewitletrgt h of t he

f th | inti | t 6. di ngl hi 437 b
Dl aud SGNBEIP Ofe IRLITHES R4 dAcTuoANa  ILITE S RE/ATAT | BF AR 8o oRINae shown
in Fl QU - Typi gal j - '
{ housandtRs Tigoaitiy fiEibrnifBl it fanbSoR (X[ufa prff & MRRELER VBt reference
i mpr ove tb IMGURE RVX, obnditier that thieatiuicblor godpitic regiut G5prto diecprinte dPONGRe SHEET

CONSERVATI ON The present invention includes many features intended to
provi de PrgtingSHAEHT € gPnsisty efithe dfardcTEMT printad Wice Thadetiars reresenteghiphi ¢

Cheds i 4 shisferitie BRI GEA wibughizedk; o/ B bifbhth Bhk ol ahd Bl 8,
i ncl udesetterseRYBAdOT dep@seatirthy At8rdntatnurasraies54 Aane)eBal, eespedlivelypary s

| ong, such that an operator of the wide format thermal_ printer can realize

t he to be printed in a second color. Each of the letters in 552 and 554 is an object in a plot
file created by the graphic artist, who may enter the objects into the plot file In any order.
For simplicity, all the objects shown in FIGURE 27A are textual characters, which are

20 typically geometric shapes.

The data processing steps indicated in the flow charts in FIGURES 24-26 are
performed for each color plane. Typically, the order of printing color planes is
predetermined by the nature of the multicolor graphic product. Typical multicolor

25  graphic products printed by the wide format thermal printer 10 of the invention can
include process colors, such as the subtractive “CMYK” process colors and additionally,
spot colors specific to a particular job and that are typically not rendered faithfully by a
combination of the process colors and, hence, are printed by using a donor sheet of the
desired spot color. It is known in the art that the CMYK process colors are preferably
30 printed in a selected order. Accordingly, the multicolor graphic product can include

deliberate overprints.
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econom ¢ benefits of buying in bulk. 25 Furthernore, the nenory el enent 300
I ncl udes data representative of the length of unused donor sheet renaining

on the su core body 230. Accordingly, before a partl S
started, ‘gﬁé’xégﬁ?rol ler(s) 22 associated with the wide for 3&?{%@5
printer 10 can determ ne whet her enough donor sheet renmains on the suppl y

core body 30 aaerarmedmme@dseBSjB/ﬁ;rthr@ug PBEE induCGAMRE @4éy ingicateedatgnexpect edl y
runni ng out

t b t
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pr oduct, 8,a‘f‘@éhbl'89a5'i'ﬁe @8!6‘? JER b ﬁﬁteﬁaq:ot?%%'&h%tﬁé‘&%ur?@th\é@lsogftﬁ%%%?or
PCT/ USOQ/ 09426 wused in p |nt|ng the color planes’of the nulticol or graphic
product .pldmeé & pe phihtad, @avolrelingranitaleglie v Cieatet Aboufutbat ahdcaapamditaixedcﬁy t he

present invention. Accordi ngoto t he invention agdl ti onal nethods and

appaPat USTeiPRCH PUTEARIPEEN BoteraBPis AgSBRdraidthesoleinlare i PaPrAlPthnd f or
reduci nQ:otnté[%R%HBé'ﬂS Hd &ﬂo{ﬁ%'e ogﬁleéllﬁ SRHIADE in ICE)@F{ df'}" "rnggl)&ﬁr?é’ n%ﬁcagé@ph' ¢

pr oduct e pr|n Ing s € appara us-an I NVO

pr ogr amByng:férenbe mgintstal 568 FORIGIOREE24/S JesUts s Hact@ation uf tHe bdismdmgle
format thermal printer 10. Techniques referred to herein as X a

conser vaeriangleg 3634 threualk S62htshewn RFJEBRE 275n fietgdhablhe Qahi@ICtﬁ |55éA and

Vi s oo B BN RS Beotafoley Behus ) MRt ma Cioh RELE it

r ef qpenqg tid HRIGH plidred).- TIE’&IIV%J%’[@@% sh@éé@éﬁd BiteapsNcA Birhagd reyeived S eRge
nurreral s 452A through Assume for sinplicity that the height of the

text " MOOXInding wetangléat it nmay be printed in one print swath 28. The 15
thermal printhead 24 prints the text 450 by pressing the donor sheet 153
against the printing sheet 16 and sel ectively energizing the array of

ther malpri ntARg 186508 Rh@PoediNida frals R §ngirdse dujessmk 1Y Labhapmhe24

along the print (Y) axis. Translation of " the thermal "printhead 24 whil
pr essi ngcdidrepldoado bshpimted 88d Humbognding eeganglesryawheroyund eacls ebjetclhdhelonor

S o b BT S el BB TS e T B SR G s>

down fOraq indicated by functional block 564. For example, each bounding rectangle 562A-F
shown in FIGURE 27B can be considered to have an X and Y coordinate associated
therewith, such as the X and Y coordinate corresponding to the lower left-hand corner of
each bounding rectangle. According to functional block 564, the bounding rectangles

20 are sorted such that those with the lower X coordinate are arranged in a list before

those with higher X coordinates. Next, as indicated by functional block 566, print slices
are created from bounding rectangles. The term “print slice” as used herein, simply
refers to a rectangular area of the color plane. Initially there is a 1 to 1 correspondence
between print slice and bounding rectangles; that is, each print slice simply becomes a

25  bounding rectangle.

Proceeding to functional block 568, print slices that are within a selected distance
of each other along the X axis are combined. FIGURE 24B is a block diagram
schematically illustrating a preferred technique for combining print slices. As indicated

30 by functional block 570A, a "slices changed" variable is defined and set as “TRUE.” In
decision block 570B, the slices changed variable is evaluated. If the "slices changed" is
true, the "yes" branch is followed to functional block 570C where the "slices changed"
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printing the individual letters 452A through 452D of the text 450.
According to the invention, the thermal printhead 24 is lifted in between

printing @&éﬁgesuch as the individual letters 452A thrp#ﬂt}?(ﬁ)%%%s when

t he objec parated by at least a selected distanc rection
of the print 1St t d t d 5 153 t th
Cher mal BN ELEE AR GADE, nahd PAPESSRID b 2B 1ok BEOBy YRrallent sice
Refere“%el@b‘t@@ﬁé' tﬁé‘? "?ucg%‘?nftﬁ ﬂsﬁ'cﬁfs?]&)& Bl B{}' c%n%%bléwséﬁa%e

t her mal Inthead 1s romt eprlntlng I vot

act uat 0r56’6l Niekt, ﬁebl’sﬁbn blmek lmbEmhemkbe@deéMmthemMceg rédﬁeum@rthelhevwb@r m 72
upward, upon instruction fromthe controller(s) 22 associated with the
w de f ormce@m fdd retyrasde degisionoblpeicHRER ibthedishinglydesgnpre slifesdee t he use

Fl e 200K Bp BEDEEECkd BarBh Pop BB SR RINThRR g Yo b8h g fods”
PCT/ USO%@&&ﬁpaﬂé@rtls SBEAT i 18 WitHIP B JeRsdte@distdicds anshch bIPBRRIORQ the OO
474B. The printing sheet 16°is translated in the direction indicated by

r ef er encaxiauiidhals lﬂe’@areb.cloeedhagla theynare sepaliatedy ites than ihei sedeataed

mul ti col raphi c inma ea f the color anes |

nurber _oft SR e Reonniad fadimtd GedGeith. lidteaieda i bihs 22hut « o
the 5 pr I t a he
print ng*ﬁé@'ﬂ*‘t*?%%s‘gaﬁﬁ.%ﬁ”?‘%ﬁ@?ﬁ% O SRt o e BRI ooty

t r angl at edertapgirsd, dhey asgjcainbinedtiht theatdw camthirnedaslicer58f) inrEIiGURE2FK. of t he

print swaths. Such a technique can result in the exclamation mark 474
being printed as illustrated in FIGURE 21 A, that is, in the three (3)

print swaths B%ee%%dﬁmf%%m%ec% S%H%JW%T‘Y@WE Qzﬂepm uﬂ%‘rgty he

10 printhead 1s onl a drstance al on axi s,

t he ref eslipecds deurmn@d\teé%ﬁhd tHeWelitzss, chiamigedt hatiatibe :sbetdedTRL&‘a’s Retndiun@tced
by reference nunerals 478A, are portions of the donor_ sheet at are drawn

past t hedegigioneogh 5ifelhg ahpvernipcedire inpPaaed at FGYRE Z%YQP llwﬁgaﬁértheons
S TR OB S 70E TR S NE TR e SEE
pri nti ngskdresa0 haebeéﬁtcbmpaaédj %o tHd néxt neesestldliee f whighiigthd faemee xedtangiei on
mark 474 in fewer print swaths.
562C. Accordingly, these two are combined, as shown in FIGURE 27D, to form the new
slice 582 which will, in turn, be combined with the former rectangular box 562D to form
the combined slice 584, shown in FIGURE 27E. Note that the combined print slice
20  technique shown in the block diagram 570 will continue until, in going through the entire
list of slices, no slices are changed. For example, whenever any slice is changed, the
"slices changed" variable is set to “TRUE” and after following the “no" branch from
decision block 570E to decision block 570B, the procedure of blocks 570E through 570
is again followed. This process continues until, in going through the whole list of slices,
25 no slices are changed, at which point, the "combine slices" routine 570 is exited, as

indicated by reference number 570K.

With reference again to FIGURE 24A, proceeding from functional block 568 to
functional block 572, the width of each slice, where “width” in this context refers to its
30 dimension along the X axis, is "grown", or increased, to be an integer number of
printing, or swath, widths. The increase in X dimension is toward the middie of the color

plane. For example, with reference to FIGURE 27F, the right-hand boundary 585 of the

86



For exanple, as shown in FIGURE 21 B, the exclamation mark 474 may be
printed in two (2) print swaths 28C and 28D, such that the wasted portions
of the donor 20 sheet, indicated by reference nunerals 47 U'an#ggs t han
the wast eWOP85P1%8ns i ndi cated by reference nuneral's 478A. |%a( V. (X)
axi s conservation involves translating the grinting sheet 16 a sel ected

arount , %B@%é@ﬁ@@ﬁ@ri&@’%ﬁ?h&ﬁfl Hieeyisith Rafteé the pliceslana g &tads so as
Swat ns. cs8rebRBRRR TS AR B ol chMi FicPhER s, R AT AR wBleatP & ng

the techyiding inkgé£rred to above as "knock-out" conservation. Consider the
two (2) yellow banners, indicated by reference nuneral 500 as shown in
FI GURE 22A, and al so consider the text "MAXX", indicated by reference

The Soxt - 450 BN o rie UREDra s Baibreld Beovoltcs! S siitps Tesdssany ™
for exangpl | i gﬁ@ ] t ext
over | ayrsEB ttﬂeearﬁﬁeqt?%%%rﬂﬁgllrs %h@é@?ﬁgﬁﬁ%%@ﬁ\bﬁ ‘hmxr{yesti‘ﬁg?g E()ZCe}[@gf?éFlgg)J 22C,
the 81 VHIGLIREPABIisRGHINBERLMRER s indidaded bafundtiodiatblbekl 558. Feir exampde,

nuneral 452B, knocks out a portion of the left yell ow banner 502A as _does
the | et ttBe new sliGenaB4 hrwagnle beredardadicatrs by refsmrcehireral 286 i bIGWREcked

out portj r i i gy : rence, ;huneral s
506 and %ﬁgﬁs 38&@@?%98% checauscgﬁ%ﬂv}n% e%?’%ﬁﬁ?%ﬂ?gie%l%gg%ﬂ?s inb5
sepaat eFICIRE J7FANAScordiNgBs SisHRMET INYFIGURE B7Edn proeepding tjainl thrsugmthe

prints all of the yellow banners 502A and 502B when printing the _/ye | ow
col or plconabiaed prinkalige Bewshart 379, griew stier59e) avindigated thiel BYBEIR @6

 nvont | o Rk DR B S8 el i SRR e R AR
areas i ngjopat BhcR570K,.erence nuneral s 506 and 508 in FIGURE 22D, are 10

determ ned and the printer 10 refrains fromprinting knocked out areas such
as 508 and 506, thus conserving the yell ow donor sheet. The invention al so

nl les 1o o By 2RASER Kol Rin ERSHFE ARG Bt Pl RELortde
be printed being organized into a selected number of print slices where a print slice, as
noted above, is a rectangular area of the color plane. With reference now to FIGURES
25A and 25B, reference numeral 556 refers to the generation of the print slices
described above in FIGURES 24A and 24B.
20
Proceeding to functional block 594 of FIGURE 25A the direction of motion of the
printing sheet along the printing sheet translation axis during printing of the color plane
is determined. This direction is determined, as indicated by FIGURE 23. That is, the
left to right list created at functional block 564 is examined and compared to the known
25  present position of the thermal printhead 24 to determine the nearer end of the color
plane. The direction of translation of the printing sheet 16 is selected such that the color
plane is printed from its nearer end to it farther end. Depending as on the direction
selected, as indicated by reference numerals 596 to 600, either the last print slice or the
first print slice is taken as the current print slice.
30
Decision block 602 causes an exit to the “done” state, indicated in decision block

604, if there remain no print slices to process in the color plane. Next, as indicated by
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15 reference to FIGURE 23, consider that the exclamation mark 474 is the
final object printed in a first color plane and that it is printed in two
(2) print_swaths 28C and 28D. Consider also that the next ne to
be print 405 %yreen col or plane that consists of the fi]v’gﬁ %0/09‘12’%‘
rectangul ar bl ocks 512A through 512E. The thermal printhead 24 finishes
pri nt i nguntteortal bickdfe thepantnawsheett feispranstdted soeh thad the tharmalarinthead 20
The green col or,. pl an an be consjdered to have.a near en i ndi cat ed by
ot er encht (urntnear 8 RaShnH SLIR LRI pAtL S By SFdlar chioseRTRERE 516,
The w dqunét%r@bléc!k%d@khéﬁﬁhmgrcel@ sGBAIVRIENhtd HYint BRRRs 6PWWRth RGaRFtdYe
translating the printing sheet 16, as indicated by reference nunerals 520
and 522 mwintingtwidth, alejsedbed abavesrof the tHeamal Bristinal 1Bt . aee FlGLFEd27Hr st, or,

| t tively, _t | ate th inti heet 16 | ndi cat b
et o onciIaTEi L P 165535 OR AHCPH IR DB L ca T AT, SARENICED BHA RS
] R ,
G <1 hncd eERnoH box o7 holita BRI ST I Bvitein®id Pl (alieeD) Fotbddiidlo

col or plfanetidnal Bidokte 10y tisbfiet bsint swatheis schas tieacureont Grird swatlst Aistindicatesin
printing the objects nearer the far end 516 first. 30 Translating the
printi ngweé@menspe raimgral 662, indisatng the eiried sAt Hee remaindsr pf pipcessiag is
mul ti col or aphi Because the wide format thermal printer of the
pr esent %%‘F\%@ﬁﬁl'%ﬁ@gﬁﬁ%t in either direction along the printing sheet
trangl ation (X) axis, one 82 WO 00/59729 PCT/USOQ 09426 printing technique

can be sinply alternating printing directions as successive color planes
are printed. Withaetarenes tshBWARERSE, dorisigblock 6ddrchaskade enstife thakprintt o

eval uate t posi ti of the printjng head. L, Tinishing a fir co} or.

ol ane- r ciPogegin R prastesBis B 4naRRT NG seRrried Mulefat Ria§eeine
transl atg;nge ideidariartih FIGERESS 28AGhd Do, indichepRRb8ANY BIRAME deiforBREK eNd
of the next color plane are printed before the objects™ nearer the far end
of the né0Q otBIGUREI26/to fitmtotbanpiimalicee Asidescriged aboes sf there areno othernes

or 1 ity ngptlaIpes dssapaPlasg G Teah LGl ddit T et Brdodh GEF amilis ©

transl at j@Re (Blordfase isl&ngﬁlte%.e the nulticolored graphic product is printed
on the printing eet 16 machi ne readabl e data files representative of

t he graphic product are created.
However, as of yet, the printing of a print swath is not described. Returning to

FIGURE 25B, as indicated by block 618, a memory region that is equal to the length

20 and width of the print swath is set aside in a memory associated with the controllers.
This is a one-to-one mapping, that is, the memory region includes one memory location
for each pixel that can be printed within the print swath. Next, as indicated by functional
block 620, the print job, that is, the file created by the graphic artist, is examined again.
Each object in the print job file is examined to determine if it is of the color to be printed

25 in the color plane and whether it falls within the current print swath. Initially, as indicated
by functional block 620, the first object in the print job file becomes the current object.
Decision block 622 checks to make sure there are still objects to process. Proceeding to
decision block 624, if the object is the same color as the color plane about to be printed
and it falls within the current print swath, the object is "played" into the memory region,

30 thatis, binary "ONES" are inserted in the memory regions at those locations

corresponding to the pixels wherein the color should be printed on the printing sheet 16.
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Typically, a graphic artist working at a conputer workstation provides
I nput using a keyboard and a pointing and sel ecting device, such as a

nouse or | j n, t t [ tati | 1.1 col
orapni o oPelPEY (he Joreen of the 15oworkotation  The by RUSUB COores
one or nore data files representati f t [ ticol hic, i '
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sui t abl embREs thaaéxtustjédtahé karrehegbjeet. NBbweher, kthe Rurihebbibet fsthdifd nt t he
mul ticol or graphic product wusing the donor sheet and tine conservation

t echni quegliberatesavesprt, thenrthelrpen? obiegt is ofx peloothiitmginis ovérdhalsolas of the
techniques illustrated.in Fl Q.-,23 ar i ement ed. via appropriate
o tvar ORGP ARBHEEPribErnaaa Rolids ke ou! PR BBREr oIthEEFoR5 of
the presgntqd IO, Ry iynd d i i

Fopr esent e A R R R Rl RS g @ g ghfinged o
Pr esknt etZHROBW Thisdbreegpoetierto ¢t trinokiauwhcorse ryatarestmiwy irt BIGWREWRED. i n

the for f flow charts, for. hi eving X axis copnservatjion, Y axis

conser v%ﬁ%ﬁ?“ RRsERS 1B dhe @Hﬁ&@bﬁi? a6h Péﬁ‘ﬁ?sﬁﬁén‘f‘ﬁn&b thrRBECR Ghdeeivian Ripck 622

il lustra ' I =2 2 VB i [ I_nehhoght 83 WO
o0l 5720 e TREGBITA e PreH D SR Y Fblerke el oid

control |l er (s) W2d reésencateHIGURE 250 efutibenptocesbiegiainopr dedagibedid Asnd/ or

provide the appropriate firmvare or hardware so as to functionally achieve
t he abov'@dif"élﬁ%‘gwgﬁpk‘iiprt Rlerk ﬁd@e@ checlejsanree to detesmine whelerdha meymory

il rapj.f | | f i Qr phi

pr odiict TR PieaFe B AhiBhALbREK BIRT: Pt Mind RiamBly et S erliptte

i nvent i oargdiio Bbectd® aiptinted iathg capbhprintatuith. Foeexdimple, tall dfhiee objects

conservation techniques illustrated in FI GURES 20-23. o
printed in the swath may have been knocked-out. If the memory region is empty,
following the “YES” branch of decision block 642 leads to functional block 744, wherein
the printing sheet 16 is translated past the print swath 28A, and as indicated by

20 reference numeral 612 and the circled "A", the next print swath is printed, as indicated

by reference numeral 612 in FIGURE 25B.

Alternatively, if the memory region is determined in decision block 642 not to be
empty, functional block 646 performs Y axis conservation for the current print swath,
25  corresponding to lifting the printhead as illustrated in FIGURE 20. A print swath consists
of consecutive rows of pixels, where the rows extend along the printing sheet translation
(X) axis, each pixel corresponding to one thermal printing element of the array of
thermal printing elements 26. Basically, each row of pixels within the print swath is
examined to see if all the pixels that row are blank, and to determine when there exists
30 consecutive blank rows. The number of consecutive blank row is counted, and, should

more than a threshold number of consecutive blank rows be found, the print swath is
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10 FI GURES 27A-271 are intended to be considered in conjunction with the
di scussion of FIGURES 24-26. Each of the FI GQURES 27A-271 includes a

coor di natﬁ, @:58 indicating the printing sheet translation é%s%} r| nt
(Y) directio ith reference to FIGURE 27A, consider t ha ﬁe rru ticol or

vor g - repaetincu-oipes. Phat e Rerbdfhnfbedh ol BYShe R
numer al snﬁg%poée}yu%uwdgg?rﬁe@r,ﬁ defaibselBR Nt ed in one color, and that the

letters "X" and , represented by reference numerals 554A and 554B,

respectively, are to be pri nted in a second color. Each of the letters in
552 and 554 is ar}% ect jn lot file cr<$ated by the graphic artist, who
may enter thdl ’g 'Fr?t@)o‘%’ ﬁﬁaﬁl"B{Str@it'Pg the, Yaawjs 6P69?5h9§§P“§?'ﬁ‘ﬁF'PE| ty, al |
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charts IZB,CFlsinREﬁnZZIGIﬁ:{ErZG’I Sedrting veth fupcticrad bk 647 il RIGUREYS, ¢ad |y, the
order of printing color planes is predetermned by the nature of the

mul ti col \@tiapleaperiing ferga etankTopi' isasetatl TR Bt .or Them, @n aﬂwm@n@lrmg@@fi@ phent ed

by th h th

oot or's, BRE R Pk KEhY Bl PRI ELig e3P BNy B ot g B pyne©s
spot col QlreerftPEWi§ 56t 49t ML v Bf e $WiharBh that fidf fow YPpixald i¥% imfitated by
rendered faithfully by a conbination of the process colors and, hence, "are

pri Aled rbjerasce]gumaﬂakﬁm mH@@LUBE hewithi s individysd tpixadd mdicated by rifecemce n

the art that th ors 30 printe

el et ed SRS Sate EPASNIP: FE iR pBR R SAAI hithias Mo tha
del i ber ahgy BFERN 4VeS 4%@ 139 a i SRR RH3P (4) RREIENRR, AHERRGS
558A throu ?\ypg58l¥ I n E%JC g%énd%cgtﬂata procesgl ng steps \M%egglﬁjet he
j ob fil eares! 208apixels aross thet widtioskthelgveath sfor laartesalubionfof 306 dpg.ine col or as
the color plane to be printed. For each object found that is of the color
plane to be printed, a bounding rectangle is creat ed about that object, as

| ndijgat ed by Jof hi Jileclecy {BJfﬁ%rfgiw eR&Pof IERE tﬁﬁe ﬁtgfgblbﬁgggg[@ei%gé ¥

plane to be printe orresponds to the co ts

FI GURE 256% whbther thirersaeimaoticcrainadn thy swaﬂe?&Acte pnoceessal At point-tHeUREr i\

results in the creation of the bounding

“looking for a blank row" is “TRUE,” having been set by the functional block 647 and not
otherwise reset. Accordingly, proceeding along the “YES” branch to decision block 666,
each pixel of the current row is examined to determine whether the row 651 is blank.
20  Accordingly, proceeding along the “YES” branch from decision block 666 to functional

block 668, the number of blank rows is incremented. Proceeding to decision block 670,
the number of blank rows is compared to the threshold value, and assume for the

purposes of this example that this threshold value is six (6) blank rows.’

25 The six blank rows 651 to 656 are counted by repeating the blocks 660, 664,
666, 668, 670, and 672. As the number of blank rows does not exceed six (6), the “NO”
branch leading from decision block 670 is followed, which leads to functional block 672,
setting the next row as the current row, leading again to a decision block 660, 664, etc.
This procedure continues through the decision and functions blocks indicated until all

30 the six rows 651 -656 shown in slice 28A of FIGURE 271 are counted. Finally, when
processing the seventh (7th) row, indicated by reference numeral 674 in FIGURE 271,

decision block 666 determines that the row is not blank, and proceeding along the “NO”
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rectangl es 562A t hrough 562F shown in FI GURE 27B. Note that the objects
554A and 554B do not receive bounding rectangl es because they are not of

t he color rinted 10 in this color plane. Typically j e
shapes andbgf)}gﬁégs A bi t map recel ves its own boundi ng re@aﬁ%%ﬁiﬁer

the | cortgrngh BEnegona v beh ineta Be Thithtn i e detdiir 160 I
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printing sheet translation (X) axis, as Indicated functional 564.
For examppeatseach boundi ng rect angl e 562A-F shown in FI GURE 27B can be
considered to have an X and Y coordi nate associated therewith, such as the
X and Y coordinate corresponding to the | ower |eft-hand corner of each

boundi ng 1 ectanal ger AEGHAAGidPof IV 680 Bhalh PREUBRAoTE IR iRUAGAG, it is.

rectangles 20 are sorte ose W h the coor

ar r angecydternaineti By thefeo %ran’ﬁ hﬂﬁ'@sémbh by tﬂberovO(cm@bﬂFr@lURE 26\Imdt th@S
i ndi cated by functional block 566, print slices are created from boundi ng

r ect angltBegshplenumbgr opblapk f@WB(&%eX%@;ed@ed“\Wdin@'y ihesl gxamisingrtbetrow687

cor r ospanadall® ael (it fovEiS deiibbE e Rhdvadufed it s npmoog ki,
print slhiggk %W@Isy%r'éafé?f’fﬁén #e FreSiRAdRRG (B3 GhAN 9+&ee8rr@cﬁeﬁg e tYES”

functional block rint slices that are within a selected di stance of
eacHOot Hzanah wngtcltlenad kircls 64t ca sobdsiwadil is ¢HeatdREs @etBthiad aftebpimtinglinediTam

schemat i y illustratjng a preferred for gonbinin rint

ol ces.  SEA pvalfpAohehetaipr Blrsac  ieib RrodPedifg Bed Biufgiapel

vari abl &b, ég? tﬂ%q/a%ﬁ es‘?éov§§g foTr%UEIank'rl@w" %e%t%t@PAgéEOkarﬁi e néﬂ%\ﬁ/'uéces
changed variable i's eva uat sl 1 ces change Is true, the'
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pr ocessesloclaBé4 tied (O3S btanatlﬂsﬁslimvecbllmdhngf@ Becikidnhslotk $84 iwitidhu diescksooe

slices to 5 consider, as is discussed below. Proceeding to decisjon block
570F, néﬂ%}ﬁ%mpﬁ@@hpbw current row is blank. If the current row is blank, functional block
672 sets the next row as the current row. Eventually, however, after examining row
696, the next row is found to contain pixels to be printed. The “NO” branch leading from
20 decision block 694 is followed and, as indicated in functional block 700, the number of
blank rows is set to “ZERO.” Proceeding to functional block 702, the variable "looking
for blank rows" is set at “TRUE” and the procedure illustrated above repeats until all the
rows of the swath have been examined. For the example of print swath 28A, two (2)
sub-swaths 690 and 710 are created, as shown in FIGURE 27J.
25
Referring back to FIGURE 25C, after performing the print (Y) axis donor sheet
conservation of functional block 646, the first sub-swath is taken as the current swath,
as indicated by functional block 712. Proceeding to decision block 714, a check is
made to determine whether there are more sub-swaths to process. Proceeding to
30 functional block 716, the thermal printhead 24 is moved along the print (Y) axis to the
beginning of the sub-swath position corresponding to the position indicated by reference
numeral 718 in FIGURE 27J.
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are conpared to see if they are within a selected distance of each other
along the X axis. If the slices are close, that is, they are separated by
| ess tha ected distance, they are conbined to for i ce.
For exanp é\)%/isgﬁkl GURE 27B, the rectangular boxes 562A an@@gg‘@“&?g now
each slices. As they are very close, actually 10 overl apping, they are
conbined into the new conbined slice 580 in FIGURE 27C. Proceeding with

functional bl ocks 570H and 5701 jn, El GURE 24B, tr&}‘e nug) [ Okﬁéﬂ ces is

decrenent ed dn@cerdingdpiturationghRipel’ Pathepisswaln 689 EGH} =M RAQW ni ng
deci Si ) ) j : I 27D

{1 ust s8Ry EbsRARG b e AR KoL O borl b Rl P @ T T B (R

5701 agapdhthdA@ 2n6yvitedrat redensbf te @i shash briicated hyasigtehce hhmeraxt22.
nearest slice, which is the forner rectangle 562C. Accordingly, these two

are GonbAsinglicaied biydvlisURE RECURK thedoop getfusn pathé2hetiie next seb-s8atndil B s

will, in tuyrn, be.comhined wth.the. forper rect. | ar, box.. form
the. combRinbans ekt FEEAVORiliehiot R BB 7S B Rto. Mg fpTha i
slice 20pbek Al Gifere OB drittih§SnBEOEE ighREeaRIHPY drintFREHaRY GraHBlakibn (X
goi ng through the entire 1list of slices, no slices are changed. For

exanpl e, axib easiprintawatb 28Aetoi the atexh gt swatb 2885| Asdrdickiaddydeferancabl e i s
set to "TRUE" after. fqll ow the "no' brapch fr i Sl bl ock 570E
to deci s'i“HHeEﬂ'%B%’ %t'”g%eﬁm@g’dﬁ‘réewrnm%@ageéqﬁﬁ?ﬁﬁgﬁghﬁ%g e ?g agai n
f ol | pwed j ' j i ' hst of
o1 b TorhPoR SSRITO g BERsSE] b ] oRToR BLAHRT cbbfe Ko Fia el
routine &ch pentesatadn thes colonglanat ekhebffow eharts ot EIGURES 28 RBKare\liepbated for

reference again to Fl GURE 24A, gr oceedi ng from functional block 568 E,o

f unct i on@@crbe@lekpiang ofthe Mg b@ra@ﬁ@rpfgﬂ%*e,fmvﬁi@r"@ao'e\ﬁocﬁ%to Rriptdipg gbjects

cont ext LSAtQ 4t S i i LSiad Sata v

ncr oascib s 81So4E: THIGURE SEARLARNE: RBH D brdoding ag dotafidifthe dove

i ncr easefiovd chadls BRASIide itise prinbswlathb@8B, @dlearnd 28Denohdividual ols-swatis 750

exanple, with reference to FI GURE 27F, the right-hand boundary 585 of the

86 00V T HBEMALERY 09426 slice 584 is extended to 586 such that the

wi dth 588 of the slice along the X axis corresponds to an integral nunber

of print-head widths. The printing wwdth is typically about 4 inches.
TENSION CONTROL

Proper control of the tension applied to the donor sheet section 153A (see
20 FIGURE 12) during printing can help ensure that a high quality multicolor graphic
product is printed on the printing sheet 16. As understood by one of ordinary skill in the
art, the tension to be applied to the donor sheet section 153A typically varies as a
function of the characteristics of the particular type of donor sheet being used to print.
According to the invention, data characteristic of the donor sheet can be read from the
25 memory element 300 mounted by the supply core body 230 prior to loading the donor
sheet cassette 32 on the cassette receiving station 96, and the desired tension
determined by the controller(s) 22 as a function of the read data. Alternatively, the
desired tension can be assumed to be a constant, i.e., the same for all donor sheets.
This assumption is often justified.
30
The desired tension is applied to the donor sheet by selectively energizing the

take-up motor 104 and the magnetic brake 110. As is also known in the art, the radius
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5 Returning to FIGURE 24A, after increasing the width of each slice as
necessary to be an integer nunber of printing wdths, the conbine print

slices pr, 570 of FIGURE 24B i s again perforned, asAdhdi by
functione;’f?agﬁ%)k{gg9 576. For exanple, the new slice 584 havi%)r(flg/ Og %gndary

I ndi cated by reference nuneral 586 in FIGURE 27F, is now nuch closer to

t he r ectchtioglengtiy ok dsB@Eshaed R28 ovairdeor theasypply soré hody 280 GUREh2Madius of
Accor di ngl sho in FIGQRE 27G on proceedin ain through the

conb nedip kbRl Bbdpndierasik end 5 redhBal SR deh gt da gL Ing take-
FI GURE bSoSE gl | Qtd I Skl f 1S wed
again uﬁ" iq}orr ezfc?%i ng %éqhgg%ﬁg§%Wo%ﬁq§7 K. 15'9%308:9%&1}8@?2893@9&%‘6% I n
FI GURE 2dtA acesuht ® detetrhimedbk @ropdragreergizatibe of tHeotakieeup hitgr 0%t aad tres ng
organi zed into a sel ected nunber of print slices where a print slice, as
not ed abpR@NeticsbrakeddPangul ar area of the color plane. Wth reference now
to FIGURES 25A and 25B, reference nuneral 556 refers to the generation of
the print slices described above in FI GURES 24A and 24B. 20 Proceeding to

functional blipgkrioWh ifthElaABEIstoninBanhdioverdli raaief of khdwin @ngtief derdmt i ng
sheet along the printing sheet translation axis during printing of the

col or plsheet wosndendhgisvpely qaredagiyrdstd from a knewledorial doe radius atitheazasel by
FIGURE 23., That, is,.the left to right ILst.create f ti.qnal 564
s exantiEy AedniskPaee phreestiteosSE (LRRRe S RARMATE 5 AP ik
pri npheass ah AQgEeier1goneahdBeRGRIRIorSodtéd bY RefefeH . Aéﬂcfi‘&iﬁg tdfige di rection
of translation of the printing sheet 16 is selected such that the col or

pl ane i snyantionetbowvewer, itha thigkness dof tlde tonot sheattresd reide Hepyentdi defeasinen t he
di recti(m sel (?ct ed, %s I ndi.cat qd b rfeﬁ{ erenge ‘numaral s 596 to 600, either
the | astiNpPVRRIEALS Qra faigaining lepath, ¢f qonor speet woung o aeoeedYur r ent
print slice. 30 Decision block 602 causes an exit to the "done" state,

i ndicated in decision block 604, if there remain no print slices to
process in tHe to®pozsant anventidlexthe comtrotidi(sp22 dabyrack Tha@rfh 6Pd@%or sheet
PCT/ USOQ 09426  f ti | block 606, th inti heet 16 js t | at ed
such5th é{sephget, H}_J{%J {%plﬂgﬂgméggg past ?he tthe(?mg[ ;Iarrllntlhre]gd S24(,a%y trackilnsé thg%ri]ssiar?cee

translated by the thermal printhead 24 along the print (Y) axis with the thermal printhead
24 pressing the donor sheet against the printing sheet 16. The length of donor sheet
remaining on the supply roll is determined as the original length wound on the supply
core body minus the length used as tracked above The length of donor sheet wound on
20 the take-up core body is equal to the length tracked above, or the original length wound

on the supply core body 230 minus the length remaining on the supply core body 230.

According to the invention, the radius of the supply roll of the donor sheet can be
determined responsive to data read from the memory element 300. For example, the
25 controller(s) 22 can approximate the current radius of the supply roll from data
representative of the following: 1) the remaining length of the donor sheet on the supply
core body; 2) a known length of donor sheet wound on the supply core body 230; 3)
the radius of the supply roll when the known length is wound on the supply core body
230; and 4) the radius of the core tubular body. Typically, items 1) - 3) are read from
30 the memory element, and item 4) is fixed and stored by a memory associated with the
controller. ltem 1), the remaining length, is written to the memory element 300 when the

donor sheet cassette 32 is returned to the cassette storage rack 55 after printing a color
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24 is positioned at the beginning of the current print slice |ocation.
Proceeding to functional block 608, the print slice is subdivided into

pri nt swa‘tl,Qs i dth equal to the printing width, descri of the
t hermal pri notoﬁégg' 24. See FIGURE 27H, 5 wherein the print ﬁ"?ﬁ‘gg@@ﬁ%’ﬁi S now
divided into print swaths 28A, 28B and 28C and the rectangular box 562F,
now a pr planegiriaportios tagrgiofiedhe nowa lpngihtarslsnowr &mlii ypisaedrerthe original
functional hlo 610, the first print swath is s as the current print.
vt . _AEnoRupEdeRRl snsipt vk i B ineRas o £y Fap il g redtbs EreRbhnuiRg
the remai gl offindNErRShAG e SRSEHtAEH ine HbAdRFe RN HhoNhe tiffesence
to FlI GURE ZSBC,)@((:lIréci sion’ bl ock 6614 chécks to ensure te at npsra?)nt sa/at hsE)1e
remai n t manefqotoeesitad. supplytiod. dihewadiussr,"difie corf supphe eoreunelye®30 676 the
referring to the circled "C' in FIGURES 25A and 25B, indicate proceeding
back %o thstiis Roof the stkplyeolt ob tlorpGuRERt 2@ showprin itIGUREA5Ar i nt sl ices. As
descri bed above, if there are no other 15 print slices, decision block 602
| eads to "done," as indicated by block 604, and printing of the color
plane is conphetsdindRelinvéfic?, intadild'6r el MdpRBrdfcad 1Y hibtersid b ot
descri bed. Returni rllrgé)to F“IméURlE 258, aasl é|]ndﬂlplcat@gwgry bCI ocC 218,r a rrerrr%rfly
regi on t tret edqusategesdlandd| balew, englirectl foemequatabinhlfiptvhidies mbitaihed bgtdonisningt
aside in a nenory a @o jated with theiwgontrpllers. This is a one-to-one
mappi ng, eAHakonssi anghi. HBedeims sgedin thecearpiionsise felipeg belati on  for each
pi xet that can be printed within the print swath. Next, as indicated by
functional block 620, the print job, that is, the file created by the

gr aphi ¢ art +s1 knaven kergiliohddnarghieet. woudoh thbgaebodn the print job file is
exam ned ¢ o_d ] [TE I h inted 25 in the col or
pl ane an fmﬁe?ﬁﬁg(&%?e?gﬁfufg{/}m{eﬁﬁﬁh %’hgf%g;ro?éﬁepgrgﬁw{)&&smt h. Initially, as

i ndi cated byth¢ geretednal bl ock 620, the first object in the print job file
becomes trhe- cehriitis @ftxhgg(t,rebo@%ci sion bl ock 622 checks to nake sure there
are still® objects to process. Proceeding to, decisjon block 624, if the
obj ect i< tﬁeﬁ?dﬁ%g“w?@? dﬁgortsrl?éetch‘ftdYq]eBI%é‘H’éd OGO W bvented  and it
falls w thin thheadiisrnrent print swath, the object is "played" into the

menory region, 30 that i i ) S' are.inserted.in the menory regions
e st 17 sont et Kby englh Aitfofior oo HmelP G EF& Ay ho” cor o ahourd be
printed dh =t héepriins phipedédnegét L b6 don@8heet wound on the core body,

unknown and to be determined

L+ 1 R;
Equation 1 L =
1, I,
2
Equation II Chill R»
L+ 1. R§

2 L L

Equation III R= |rf|l-— [+—R}
Lf Lf

Once the radius of the supply roll is determined, the brake 110 is energized by

providing the energization E to the take-up motor according to Equation IV, where:
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WO 00/ 59729 PCT/ USOQ 09426 Assune that it is determ ned at decision bl ock
624 that the current object is not of the color plane to be printed.
Fol I ow n oNP' branch from deci sion bl ock 624, deci si 30
checks tgwg)re})gls?ygjt he current object is an deliberate over pﬁlﬁp%&ﬁéﬁ? is,
the object is to be deliberately printed over to achieve a particul ar
effect. If it is an 5 overprint, as indicated by the "YES" branch of
deci si ongblock kS / ' rrent
obj ect. EHowevertﬁg|9?er?§gtll(z?ué)r ? éﬁ% diéﬁhg(%:a?( ei gB ﬁgfo‘;(lagaie}ﬁé}oté’?"g%‘gﬁ%gﬁéﬂ gcrl ?ents I,Oﬁt hen
t he currBat. cbjthecthrgsBoldfengrgizgtion thahaustdie e vided kr the krkec Bp s10t@sfLo phercome fiagtion
pl ane being pri Bt Rdhe BAfte % 1@i€brakigknocked-out for the object in the
menory {Eegi on, that is. any "ONES' in | ocations corresponding to current
] otor ffi ke

obj ect afe ThadlfethsrgzapnorHiag PEEEH SR ALVIE 3 Wk nock- out "

conservati Ondsmﬁmnifﬁbﬂmb aﬁf‘@]; (ﬂa@qmr@bvnaIrjédi@@k@gtigrc'9 n t]tleI Iori né ] ;)b gi |l e
are processed, the "NO. branc eci siqn 0 i.s fo wed, | eading
F0°t he ol &1 ed Red Eion i ttapeled RupbTERCS AR AN, oW S radF S e
t o FI GURE 25C, tht wiehivey epheaessi ng i s now described. As indicated by
deci si ony.bl ock, 64. : i S nade determ ne. whet her the nmenory 15
regi on c?‘ea’t edteglf/l%lh lﬁ‘ﬁelt?%zﬁt%g e% noO(r:ghebe&gt %ng}%zrflﬁlt())r}%c Iaflgﬁ(ﬂ%w%ﬂi Sfc region is
enpty, there are no objects to be printed in the current print swath. For
exanple, all of the objects printgdrin the swath may have been

knocked- bauatiohflVt he rreEn#y(EcegE,gg,)i—s—‘én@Egmh followi ng the "YES" branch of
deci si on bl ock 642 | eads to functiénd bl ock 744, wherein the printing
sheet 16 is translated past the print swath 28A, and as indicated by 20
reference nuneral 612 and the circled "A", the next print swath is printed,
as indicated by reference nuneral 612 in FIGURE 25B. Alternatively, if the
menory region is determned in decision block 642 not to be enpty,

functional blmgkibdforPg! f @k iy taxtehsioassIat foQRe fddiot BReSURENE KPoWH
swat h, 25 corresponding to lifting the printhead as illustrated in Fl GURE

20. A prengrgigatiom E;desipptied tofheclmage ciui ared theveupplly mikiedssthevtrevwen tdutus oys
extend along the printing sheet translation (X) axis, each pixel
cor r espoiad brydeterained empirigallpr suehi agby Leimgra spiing pauge rtalingfintotdasonat the

printing el epents 26. Basically,. each row of pixels within th rint swath
e exany ARl Te el phard (e SinGaraimie PLRe i efiand SBMh b er m ne
when t hejimtiggiaibsg 8 smzmla&lsvermé ke IsQYBicallStoredREs N mBERNSEIINE
bl ank row i s counted, and, should
with the controlier 22.
10
The above equations are also used for the energization of the take-up motor 104.
Note that the thermal printhead 24, when pressing the donor sheet against the printing
sheet 16, largely isolates the brake 110 from the take-up motor 104, such that the
tension in the donor sheet between the thermal printhead 24 and the supply roll is
15  affected largely by the brake rather than the take-up motor, and the tension on the
donor sheet between the thermal printhead 24 and the take-up roll is affected mostly by

the energization of the take-up motor 104, rather than by the brake.

The threshold energization of the take-up motor 104 and the brake 110 can be
20 determined as follows: After mounting a new donor sheet cassette 32 onto cassette
receiving station 96, the take-up motor 104 is be rotated in the reverse direction to

create some slack in the donor sheet. Next, take-up motor is increasingly energized for
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nore than a threshold nunber of consecutive blank rows be found, the print
swath is 89 WD 00/59729 PCT/USOQ 09426 divided into sub-swaths, where the
thermal printhead 24 is lifted between subswaths. This pr &;%

descri bedVDROAERAI | bel ow. FIGURE 26 is a flow chart illu o) ng e v
axi s donor sheet conservation 5 procedure and is considered in conjunction

wi th Fl QYR @ TbtatieANFHtl 8ie RikeNip MRbTusRSdyins tovstaien FHeaRE-BYMot@t ar ti n
wi th functional abI ock 647 in FIpGURE IJ{2]6 the wvariable kllﬁz for bl agk

row' is thedshatd éﬁ'@grzatlomhe\rel mﬁeﬁuﬂﬂfﬂ$ tmthe enasgizatian at t"’l*i‘éC?" thimeRset bl ank
rows are set equal to "ZERO " Proceeding to functional block 650, the
current PHRUANISERIGs the first row of the swath 28A. The first row of

pi xels is indicated by 10 reference nuneral 651 in FIGURE 271, with the

i ndi vi dual pixels indicated by reference nunerals 657. For sinplicity, the
i ndi i dual pixeheshdld energizhtiom farsthenbcake aagbe daﬁarmnlneﬁ@yatsypli%ramapnafré in

1200 Lf’i@g&%&ié redanareine g Hack i dorgshepEans Bl efinPOgoeSBhRg 718
Ret ur ni g, 28N, TG LS nldiG G4 furibr FiSlddRo38mdveand K Bevielisiyk 660

checks t ere are nore rows in the swath to process. At

this poi Nrodh@éﬂ \eHd W@'@erﬁizaﬂéim B tHeotaka-up mokorriefirthier inareased Shalvihﬁj been
set by the functional block 647 and not otherw s reset cordl
pr oceedi rgatidrahgenses orwmodsfag@w ipgicatas @P&?SSFB gl of égéwpp'i P(%f t he

t
o RN B R R o, 56 1 Mgt
functi onglye %}dgﬁ% t@‘iﬁe tﬁﬂé@h@l@l@f&gﬁéu@{h henrsisg tre equatemsrebede té’rdett@rednag

to deC|S|on 0, the nunber of blank rows is conpared to th
t hr eshol me/aherg;zaaod oh ¢ beakiedo nrn\elde;me plesised Ensien. sTﬁn&ﬁﬁ‘& dhe H’H?gtﬂ?fps

ar ¢ counRAGRAIOBFDF RN ST T SORen e RS tiRto AT b85S

t he nunber of blank rows does not exceed six (6), the "NO' branch Ieadl ng
from deci sion block 670 is followed, which eads to functional bl ock
setting the nEXGURENRSSs & lewchartdhistiating the stansdoligued te gnarairaihei aks | §Qk

bl ocks. | e BaitekE-URITPIOA DBl PR & S e e LR heBTCAS EA of
FI GURE 21y 24t8d BYWIb 86776 thal driginaMi&ifbth of donor sheet wound on the supply core
body 230, the original radius of the of the length of donor sheet wound on the supply
core body, and the length of donor sheet remaining on the supply core body 230 are
20 read form the memory element 300. Proceeding to block 772, the radius corresponding
to the length of donor sheet wound on the supply core is determined as a function of the
data read from the memory element and the radius of the core tube, which is typically
fixed and stored in a memory associated with the controller 22. Proceeding to block
774, the desired tension is determined. If necessary, additional data can be read from
25  the memory element, and, for example, look up tables consulted to determine the
desired tension corresponding to the donor sheet. As indicated in block 778, the donor
sheet cassette containing the donor sheet wound on the core body is loaded onto the
cassette receiving station 96. The energization to be applied to the take-up motor and
the brake are each determined in accordance with Equation IV presented above.

30 Proceeding to block 780, the energization is applied to the brake to provide the desired

tension.
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processing the seventh (7th) row, indicated by refer [

FIGURE 271, decision block 666 determ nes thgt thg (ra(r)]\(/:vei gugi albI gzi Izr;nd

PL(r)]gte'edl ng along the "NO' 90 WD 00/59729 PCT/ USOQ 09426 branch t ’

o I onaly PYeReHe9680, resets the nunmber of blank rows. ThePGEXPYEHE s made
e current row according to functional block 672 and the process descri bed

above. repeats. 5 Consj der the e ] i ; '
In this instahBedonerslee cFéatneWﬂoEgg} d;f;?;\tett%geg{p o%dr}gﬁlﬁgpgggﬁﬁggegaﬁgzz Ilbw

chart of (FI QU t dW2BE ik Mg
Accor di n8?9c,)r %Eeee%nggégﬁonﬁﬁ% stl}hdgwregd\?'v@ggb? in lréjllgjgéhggﬂ;k a slilira@ﬁt%%d- '
i s det er foRethd dorigehskbio thequintibpeheea 6tdwéinﬁmf5@ﬂgo?m%89éﬁ'ﬁerr S‘ﬁfsorg'\év) -

t h .
g: gﬁcﬁr t L{Mﬁ%&{tﬁ‘gﬁgw@zi‘éghﬁg g‘%?i@{ﬁq Eﬁ&ﬁﬁ er'géliﬂg ecgh%gﬁﬁﬁdﬂﬁg 1BEXknokh

L0 e Oty oo
o1 Sl pyseaRe oraon, aniots o At X
; 8 2 It in.nuigoﬁl])igd ﬁs:aisgt rsgc?,:@@(r)thg [FECOe@r 'ﬁ\glc%&? hY ﬁ%ﬁ&?%ﬁf’ﬁ!ﬂ%ﬂ %Z gf‘rr‘ 5@%3’31‘5 1_%9%
o A L RBR 6o A e fossnintotia

694 i . : : A LS.
cur r\gﬂlt Ciﬁoe\(,fvgrﬁrgl“%lv& n el &HBrRpevhrasibrokdne (Fuerancodebwill indigREhRN EXFETHEE

ank, functional block 672
currapt rwhb&veinbtaidng, penoiiene.) aﬁxqwdi@gé%%,%tp trpgﬁﬁ‘rﬁéé%?hoz%%’ﬁgﬁn%eggﬁrarcg%? .

found to contain pixels to be pri N '
deci si on iplaseRrdgyiee; Wit K19 'Bmﬁfp%gﬁeeg’s‘aﬁ%f“cgtgerée[‘%r@gﬂ%%ﬁg r?olllg%ﬁliasoo

L Bg n ;Jge,\r%; feéioweﬁ&]lﬁ,o%ﬁ\ﬁghg?i?tdbﬁr{abﬁEﬁﬁmxéeﬁrmiibgdwowmﬁ wettas theock

, : rows" is set at " "

E re gﬁ eg g ; enmﬂnggsf:dtaﬁ@ﬁb oftbedakeppaoh, amdeterained pea rgmgggﬁfwggrg%@@eﬁg\zg
m ned. For the exanple of print swath 28A, two (2 -

and 710 are created, as shown in FIGURE 27J. 25 Referr| ﬁ\g) baillibt 3\,\%} gSJREQO

25C, after per ) ' t.he .nri . i
f AE r&édﬂb (NQIudXs helvaghetihibeke ttheauplad toHeosuppl
funct Ional bl OEE g%gytﬁe' Irstnsubl-Jsvvath isgtgken ase es uprj?gl?th upply
roll for tensioning the donor sheet between the supply roll ané 'nua t ermapprirﬁﬂ@ég 24.

However, as is known in the art, a mechanical brake can also be used. For example, a
spring-biased arm mounting a friction pad can be disposed such that the friction pad

rests against the supply roll, such as against the outer layer of donor sheet wound on

20 the supply roll.

FIGURES 29A AND 29B schematically illustrate one example of the on-board
controller 22A and the interfacing of the on board controller 22A with other components
of the wide format printer 10. The on board controller 22A can include an IBM

25  compatible pc 800 in communication with the Digital Signal Processor (DSP) 802, which
handles much of the standard, lower level functionality of the wide format printer 10.
The IBM compatible pc can include the Pentium MMX processor 801, and the typical
other standard hardware, such as the mouse keyboard and video interfaces 804; the
printer port 806; the hard drive 808: the CD ROM drive 810; the floppy disk drive 812;

30 and the random access memory (RAM) 814. Also included are the following: the serial
port 816 in communication with the data transfer element(s) 304 for communication with

memory elements 300 mounted in donor sheet apparatus 228 received by donor sheet
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as indicated by functional block 712. Proceeding to decision block 714, a
check is nmde to determ ne whether there are nore sub-swaths to process.
Proceeding to 30 functional block 716, the thermal printhead 24 i§ %ﬂ)ved

al ong t he Bri}g§7 {Y) axis to the beginning of the sub- swat BB
correspon‘a r?& %t he position indicated by reference nuneral 718 in Fl GURE

27J. 91 WO 00/59729 PCT/ US00/ 09426 Pr ' d |ineRah cohomknicalon t he
sub- swat ba§@§3ta$f3$0m09#tﬁ%5tﬂfﬁ/9eprraicg§gﬂi)é;g?écg]ns at i rﬁ)g t he ther nal

printhead 24 al ong.th Et L &muRisatiohenteeiace B22rfoh eermmupicaling Wit
at the eNdt f‘etq?ggﬂ}t?ﬁ?gés%tﬁéﬁh i car?ed by reference numeral 722. 5 As

I ndi cat eqml'l) rd(?n%ﬁgr(gﬁ@_and the loop return path 724, the next sub-swath
710 is printed. Next the "NO' branch of decision block 714 is followed,

| eading to functional block 744 wherein the printing sheet 16 ri]s m)vigld

al ong the printing_.sh transl at.ion. kife RRSOWON Supiplp 8as hatgmovigeshe
next print swakhe gg@.gﬁéc?'ﬁm@é%égng}gfee@@&cew%urreraanPG%Z, indilcati n
the circl JHBfehdrgiAiey trapthetmBl BURBEeBMens 20NedREIMRHY "BP%{E

d ll&l . é
the trical )
swat hs arg r?tjocess and the procedure outlined abov e : ch
S Tht saesh ho i€ eoanibyrorinana kit 3t cansaatp R RES redlireddd

repeated for each col or plane, of i thasitheadppodec supplgoften
exanpl e sprogerly NBF9iIAe th%@‘%’fﬁ‘ﬁéBE‘@’@%‘%ﬁ%’%ﬁ%ﬁB. FI?ZFI GURE g?J il us{ rat.es

how t he % %@%%%telag@%g@kﬁégzg%pwtdr@ feentancingpowendeliyes imtha thegaal Ranting

rint swa nto i ndividual sub-swat hs 7k ,

756 and 788 mderRASITEY s@@é{ﬁ@(aapﬁ:cm@mrl CARROHENS AN PRI %B%‘E”g%ﬁl{bethg{%g?he
donor sheet secti 153A .20 FLQUR ' } Bk thel ts
ensure t hptinﬁ{\?a;ﬂ:ﬁ%r,] Gather i"j(;WGfglﬂt‘ i%ﬁ% PB%&EQ%%&%P gg’u%)%&in? %uﬁ@d gnqmteﬁe

printing sheet. 16., As Aniat feond tneprinthieabipawertsep!ya828 1 e
t ensi on t@fﬁ@'QéHFﬁagﬁelfégqf‘{lé&ggﬂg%ssﬁge? Eé;eg:tion ,F1)53At ical ] v, varies as a
function gf g pFiRtHeR! 24 The @SPaIscheopaUNIcERBNI e S ?m%#aﬁ# N ng
used to print. "According to the inventign . . hisl e rédentdtve of
donor sheeiRocanubledrwitiytter Ger mﬁbpri@%ﬁ%ﬂ@r yc%ﬁg@ﬁ@%@ﬁ%ﬂﬁ? edélgy etnhe

supply core bo.j%{ §g9.%;&qgcgp@gul:%%aqhémalqﬁm%csmmr sedectivetyeer s ging e
l ;

cassetife rte&h and the desired tension
i i ncoder 830
thermal printing elements, and communicate with the rotary sensoror €

coupled to the take-up shaft 100 for sensing rotation thereof.

The wide format thermal printer 10 can also include the driver board 834 and the

20 five (5) motor drivers 840 for driving those motors or actuators of the wide format

thermal printer 10 that preferably are stepper motors. For example, as indicated by

FIGURES 29A AND 29B, the printing drive motor 36, left and right clamp actuators 58A

and 58B, respectively, the pivot actuator 74. and the belt drive motor 120 are preferably

stepper motors and can be driven by the driver board 834 in combination with the motor

75  driver boards 840.

As understood by those of ordinary skill in the art, the wide format thermal printer

i i are
of the present invention can include various sensors, detectors, interlocks, etc., that

eful for safe and efficient use of the wide formal thermal printer and that
uded

known to be us .
loyed on printers or plotters known in the art. Sensors are often incl

"end" positions of the motors or

30 are oftenemp

with stepper and other motors 10 indicate "home" and

paratus driven by the motors. The driver board 834 communicates wit
98

h such
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determ ned by the controller(s) 22 as a function of the read data.
Alternatively, the desired tension can be assuned to be a constant, i.e.
the sane for all donor sheets. This assunption is often justified. 30 The
desired tension is applied to the donor sheet by selectlvePgn@ﬁ@W@ﬁ¥|ng t he
t ake- up nRiggossdfed and the nagnetic brake 110. As is also known in the art,
the radius 92 MD 00/ 59729 PCT/ USOQ 09426 of the le Ofhesdriet 229
wound on the § ﬁt&%ﬂsbﬁéyn&B&e(dlb)efefe'teﬁéernéz'ﬁn‘?@‘lgé& ?ﬁ%%?lappl y roll of
donor sh&8tS°'ZMd the radius of any &H@O %mgﬁ F@gngbpg@GUbspnbgdgn up
core bOd)boa?@sﬁllcen alscheomainigate v KeZtpro need to be dﬁé@ mgned
and taken into account to d%@ﬁ%ghﬂ%th@%nﬁﬂﬁ@@hGEhﬁﬁdhg@ﬁ@ﬁﬁaﬁﬁof P up

not or 104oajuhctine Wthhallgherg gn is known in the ap Rl ne
e Cherdhe senarinedh dRukacumdoras! imsoindigatast by EHEERNCRIIHIES %rll%?%gthgggp Ly

core bod yheHgng edge of the r d &sdlynelachpelde
t hi ckness, afi4tdaa Q@@@ﬂvéﬂﬂ'&!:clam‘*‘b?n%gg \gg%@k@ ter%[ No. 5,333,960 1
i ssue August 2, 1994, and herfﬁ reé%maq@r agfqﬂeb\){déédmainb@rmad\@@ﬁfﬂrpg SH§
t he |nveét§nd3ﬂlon$@%?t erdeMPRRI0tESSs of the donor sheet ga&ﬁ g%n H&s known
to deternine the overa g %@Braa(er‘e‘rmlarmdrtbelsélﬁg?ﬁe%p eet

é) 1348hd
on a cor ea% a kerUR AP esent i nvent i on, thﬂe ccgg %%Eb%ﬁé&%eaavgﬁﬁyﬁm@w
the length ?0] rﬂ ﬂ%ousbﬁ@bndlﬁmmw‘\/ab/es Al % ransferred past the
t her mal ?’? tfiead 24 by tracking the distance translated by the thermnal
print headdaéeﬁb@ﬂ@ 83 print (Y) axis with the thermal printhead 24
pressing the donor sheet against the printing sheet 16. The | ength of donor
sheet remaining on the supply roll is determned as the original |ength
wound on the supply core body mnus the I ength used as tracked above The
| engt h of donor sheet wound on 20 the take-up core body is equal to the
| ength tracked above, or the original Iength wound on the supply core body
230 minus the length remaining on the supply core body 230. According to
the invention, the radius of the supply roll of the donor sheet can be
determ ned responsive to data read fromthe nenory el enent 300. For
exanple, the 25 controller(s) 22 can approximate the current radius of the
supply roll fromdata

wound
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representative of the follow ng:

on the s : ng: 1) the remaining le

suppl y CgfglﬁodCOESOPOdy, 2) a known length of dgnornghge?fmgneddonor sheet

Length is moundyon thegéupgrs Egdlug gf the supply roll when tﬂe Eﬂoage

t ubul ar i : re body 230; and 4 i

and iten?ﬁ?w?ﬁy?Plcally’ items 1) - 3) are read fro%1ggetL /USe08P426he cor e
s fixed and stored by a nenory associ ated mﬁtﬁ ?ﬁnnry el ement,

e

controller. Item1), th i ni
300 wherMeralaing; : e remaining length, is wit
enMere@™onor sheet cassette 32 is returned Egntag Eggsgfgle)msltel orent
or age

rack 55 after printing a color
; 93 WO 00/ 59729
portion theregf. b PCT/ USQQ. 0
! §[1ﬁs§§ﬁmgoﬁln9m.d.@@gwmp@momm shegt forus6i e 3 ryf’fﬁﬁ ed?{eﬁg@or%n@

original ™ len or. sheet
radi us cforreplpoaablagiser it ﬁéﬁ)mréﬁg%%r?g?%ﬁgﬁb?me%?gdwg??é a?d tEe
: nto the

menory el enent 300 at the ti
radius r(err) of the core me of napufacture of the supply roll. .The
{Lﬁalbrl)é}] H%cgpﬁnﬁnélﬂﬂadﬁaﬁteadd along & IGNHUdNakagie | ne

supply rol | of GRERVERER Y Wh
i nventi ORetlvBEn hasdiseseraf ammgrdiwgrﬁrw? @balﬁﬁﬁggg}gﬁ%ﬁfﬁghlﬁgl dperting

equations | and | ' - id b e
o S ittt ot s D551 e
quations are

defi ned bel ow. 10 Lf
R = - 10 Lf = a known length of donor sh
¥ 5 7o gkt ghot dmpshect v dare SR on The core”

' e cor = core
t hat when wound into a roll V\oufdbggzel’ = the length of the donor sheet

| engt}), of donoggj : L he radi r :

| ength L of doﬁ??m?ﬁé gt 66 1 eriashc Sy é‘%“ﬁh‘%é”ﬁ‘r'?’@fﬁg@??mm

det er m negxtgaga}?rbg]aﬁ Laétﬁg\iwlt ﬂﬁ;b I%ﬂfﬂ@t&ﬂm&l eas)yand arekacRiRd YHHMR g2l e |
opening substantially at the drive end ofL Saiﬁccore-bgdy; and

a memory element mounted within said central opening of said core body and
15 substantially at said drive end of said core body and inboard of said drive elements, said
memory element having a data transfer face substantially perpendicular to said
longitudinal axis and facing said base end of said core body and a back face facing said

drive end of said core body.

2. The assembly of claim 1 including a take-up core having a tubular body, which
base end and a drive end, and which

body extends along a longitudinal axis between a
he longitudinal axis between said

body also has a central opening extending along t

base end and said drive end of said core body,
5 said core also having a plurality of drive elements, which drive elements extend along

and radially of the longitudinal axis, and are located within said central opening
substantially at the drive end of said core body and are substantially identical to said
drive elements of said supply core body, and wherein the free end of said length of

donor sheet is coupled to said take-up core body.

10
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Equation Il L +1. R= Lf +1, Rf r' 1 R+ Rif c L Lf f Equation IIl R =
f Once the radius of the supply roll is determned, the brake 110 is

energi zed by providing the energization E to the take-up notor according
to Equation |V, where: 94 WO 00/59729 PCT/ USOQ 09426 E = pdipUSIdEdEfEiSzat i on
provi ded @ dof¢72bake - up notor (or brake) to provide desired tension

Et hresh = the threshol d energi zation that nust be provided to the take - up
notor to overcone friction ( or to the brake to initiate braking) E(err) =

the energi zation of the notor (or brake) needed.t i ikamann léegibi on
for a kngun T aflbUseiribey iclain 2 whatpssaid oG o gByBi et feniag b3y A
be appli8d to donor .sheet %ﬁéﬁi‘bfqéadjaqtrﬁét@iriaesbdmemt@a&@ taka 4P Ot hé
menory ebéleadey matedal, s3idileNdh B ed to.the Losiestid atipsipeoge bady SHCIE,
and knomﬂeqlgih%pbﬂionliﬂmler\gth lpgder magghial S resﬂ? Rd + Enresh r, ,,k The
t ensi on , i

which is RPLre mRes sabstentially RESANS! sheet when a known 5
ener gi zatth@tHOE%‘t‘i‘(gn%‘paﬁ{%ggoétst%o the brake 110 and the supply roll has the
known radius re, can be determ ned enpirically, . such

. . a i &pring
gauge, taking -hbn# g%ié;ﬁglyrgf cldig 3 weraialsaid @Qf@l%ﬁq'%eéﬁ%ga\?%s?g:‘@mﬁm
i nches/ m‘hut e) ne printhead P8R pheRimatelynd i7agn 1g the print
(Y) axi s.lePﬁgirsfr@l’atS?Kil Qaﬁ?ﬁpaiﬁ)ﬁ?ﬁ%ﬁ@}r ed i%pg merr:)ry associated wth the
controller 22. 10 The above equations are al so used for

printin sh ,78 fcpeky isol ates the brake
110 from EQ&% Baﬁéeer\tbtomﬂidIdﬂY@fﬁ,nds‘?j@%ptr%ﬁ%{tﬂégzéensi on in the donor sheet
bet ween the thermal printhead 24 and the supply roll is 15 affected |

rgely
e b %ke r i?rthgea{sstergnabrlly top Sialrd KenHBr TR LRI maRbry Benertdndudemaraad an write

memory portion and a read only memory portion.

of claim 6 wherein said read only memory portion includes data

" e gth of donor sheet.

representative of a vendor associated with said len

aid memory element stores data

bly of claim 1 wherein s
. gl cs of said length of donor sheet.

representative of the spectral characteristi

: , a
9 The assembly of claim 1 wherein said memory element stores dat
répresentative of the length of said length of donor sheet.

. : ta
10 The assembly of claim 1 wherein said memory element stores da

representative of the slice position of said length of donor sheet.
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donor sheet between the thermal printhead 24 and the take-up roll is
affected nostly by the energization of the take-up notor 104, rather than
by the brake. The threshold energization of the take-up notor 104 and the
brake 110 can be 20 determined as follows: After nounti ngPGI/HSMW 8 0r
sheet caswetWE9IB2 onto cassette receiving station 96, the take-up notor
104 is be rotated in the reverse direction to create sone slack in the
donor sheet. Next, take-up notor is increasingly energized for 95 WO

00/ 59729 PCT/ USOQ/ 09426 forward rotation ‘ hekeredamt or j ust
begi ns tp1 r ot BiteasJéreblyad&laip hﬁ{we'ntW%g}%&t‘% cSffich5©

ener.gi zatj on |
corresponds_to.Lhc sne(ficeabiae dﬁte\dﬂinaﬂnufaq:tgrq)gfs@@g(g@ngt o gpﬁéﬁéri\%eth oted.
5 A t hr eSRFH energi zation for the brake can be determined in a simlar
manner. For exanple, after generating the slack in th heet and
det er mi nipg ETRS Ja8bewly lsie 1niieerelkeait eRBPDr SIeeF ! gnc%’r% L%@ rotated to

renove the slack preyigusly.i g@shqtad doher sineatgi zati on of the
t ake- up mféﬁeﬁ‘@t'Y%P{ﬁ@Pr?ﬁgr’%%séﬁ%luch%hat rotational sensor or encoder

again indicates the onset of rotation of take-up roll. The 10 brake is now
increasingly energized until the rotation ceases, and this energization

| evel corresponds to the threshold en i | Ygantuatinges dateequat i ons
above to 1daeterTrﬁermsemiéY@ﬁéWﬂaW}‘SF?"&S 5%‘@@[}1"323 to Jq%ﬁiﬂgaitd%fg%idxed

t ensi on. nggﬁ%ﬁkgtwe dilige bpaeighol shid deregtiyiof gonehshipt Vv Sighi ficantly
ce

from dondf cassette to donor sheet cassette. 15 FIGURE 28 is a

flowchart illustrating the steps followed, to energi 410 (or
t he take-plg_ ot s ad€ebllycof miaimn twhgreip|s&d EI?"‘P%Wﬁ%'ﬁgS{nm? H@%Eﬁ tr sheet. As
y

i ndi cat ed bl ock 77 t idbRaih dfedgion sheetwas Wt SaIHCYH .

supply cofepre ?t"‘?sﬁahﬁ%?%g?'gc?na? radi us of the of the length of donor

sheet wound on the supply core body, and the length of.d ncfﬁr;ln%nget

r emai ni ngégn tﬁlﬁ?%gg?mhfl@fr&aihwwwﬁéirm&!dE@eméafde eaIeR! e ry el enent
ding to

300. Proc ) bl ocK 772, t.h L S804k @B RARIBNDY sheet drivesaid 6gfhDLaFY-
donor sheeﬂ:pm@mét'\éﬁlofﬁ\@%‘(ﬁfﬁ\'g'ai%‘%tgplbg§%llg?er% ned as a function of the

data read fromthe nenory el enent and the radius of the core tu[)ggmlvx%ij&h i's
22

typically fixed and st.or LA WRERNY saisisirivieatiechents are; 196ee
Pr oceedi nd& o ﬁ%@&?SGWYStjﬁllgnaesi red tension is determ ned. If necessary,
addi t i onalgridatemdoafredia corgalerdy-om

17 The assembly of claim 1 wherein said plurality of drive elements inclu.des a

plurality of longitudinally and radially extending drive teeth, said tebetg etx’(enfc::r?t s
itudi id base end of said core body 10 a

longitudinally from a base end nearer sal .

ne:rer said drive end of said core body, said front end said teeth recessed a selected

5 distance from said drive end of said core body.

18 The assembly of claim 17 wherein said back face of said memory element is

located adjacent said drive teeth bases.

core body includes an annular support

for engaging a lip adjacent said back
ber

19.  The assembly of claim 17 wherein said

' ' f said drive teeth
ring adjacent the base ends o | ‘ nt
facge of said memory element, said core body including at least one retaining mem

' i ith said
for pressing said lip against said support ring, said memory element located wn'Fh -
5 annular support ring such that said data transfer face of said memory element is

said base end of said core body than said base ends of said drive teeth.
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25 the nenory elenent, and, for exanple, |ook up tables consulted to
determ ne the desired tension corresponding to the donor sheet. As
indicated in block 778, the donor sheet cassette containing the donor
sheet wound on the core body is | oaded onto the cassette poFaEE0PHGo st ati on
96. The gpgo@s®madion to be applied to the take-up notor and the brake are
each determned in accordance with Equation |V presented above. 30
Proceeding to block 780, the energization is applied to the brake to
provide the desired tension. 96 WO 00/59729. PCT d8es Bhsprichgraom
sheet c Q SPPRL RBbmMbIE! dlake BviEIPE %ﬁ'gféﬁgﬁw é/n%t an'qtﬁé\ie un rS:E?:)d donor
sheet sg ol s on the_suppl V&gro%ﬁgg{bythgaﬁme:ddiametbelt@f@EI'(i’]ROWa? Y- al
transfedeeandlf\géfﬁnf‘ﬂéG%ﬁ%r sheet to the printing sheet 16 during printing,

anong ot her factors. However, as with energizing the brake own
radi us correspondi QoG B Suppiyt ¢f dsiod ShEP! iohLisp Mﬁh%é"]‘g%f‘?ﬂ@
ardtol e -

t ake- up 2dor e ices to deter ; LePBhto ®pentyig sheairin §EPRIAS
t ake- up tRefeal prbver f@h@”ﬁb@%a%‘ég?éﬁﬁa%hg@@eﬁr.m' neg. lgg@i ddricishiet dassette,
rotation ﬁens@r1 S%é@@aéﬁﬁb@feﬂmmeah‘ﬁilf\%ﬁ&i‘ igyA reti rence nuneezgal.@%S in
FI GURE 480" ?y%cal LSRR S b Sokettepecmviog staipn medNted Wil Py ded
in the phesmsseitelEPHTeRBY Het'er m ne when tlﬂ%r&%ﬁ\?ﬁ sherh dtaptdd tken.
(The encgder y\fh,li,l\th'badiwm@tmmmak@@!@@f’\}@ef@sﬁ% E°OF Yot at i ons D5he tirnal
ti ms.s) ACCOI_‘al ?’H%O an@%f@chttﬁgmggmﬁmommmt|§r%R§tltil ur?% accor dance
Wit h t herao@pang c,:a§s|$ change I n thhe rgﬁﬁjéé@a% tﬁ@grmta{@smmetwmen RIAMINSe
tracked Mnm@bﬂr@dihtﬁrpeﬁ@dheme% &P Neet used, as descri bed above, as
well as the nu [ chbRiisirps of the take-up roll, as determined by a

rot at i onS8EHRTFEEY éncdder 875. 15 Pref erably, the invention includes the
magneti c brake 110 coupled to the suppl rol |, for b Q& A dirkee astisnor
sheet, bet ween J bgetisvin altmmaamﬂst,w@'?‘%gpﬂﬁﬁxﬁﬂ%ﬁ’t |ea hgﬁw giov\?mﬁb, as is
knowt%in the art, a nec %Hb%a(#ri\}éré“@ Amanwhich dody aleehas pEeNERLARFE, Pa

spri ng- biketwaeaPRaRSUAY Ag & Trict i, oB tpa}sc% cany basdicnrasrtissddrivereand: t he
friction @@gndihgsquMInsglth@a‘s%ﬁ) 9"\‘0"1 , such as agai nst the outer

| ayer of donor sheet wound on 20 the supply roll. FIGURES 29A AND 29B

schematically illustrate one, exanp (A8 abaubeaidccorededyol | er 22A and
the interfacing sefect%é‘e@ﬂﬂbea&%Pocroér“%reglbvloer 22A with ot her conponents

, : , nts
: said core body also having a plurality of drive elements, which drive .:lemriral
. - ce
d along and radially of the longitudinal axis, and are located within sai
o e body; and

opening substantially at the drive end of said cor

[ [ [ dy and
a memory element mounted within said central opening of said core body

[ id dri ments, said
i substantially at said drive end of said core body and inboard of sa(qu d|nvet :l:aid
[ fer face substantially perpendicu ar | |
orv element having a data trans : i
:nen:tur:i/inal axis and facing said base end of said core body and a back face tacing
ong
drive end of said core body.
25
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of the wide format printer 10. The on board controller 22A can include an

| BM 25 conpati ble pc 800 in conmunication with the Digital Signal Processor
(DSP) 802, which handles much of the standard, |ower |evel functionality
of the wide format printer 10. The IBM conpatible pc can PEEUSHO%e

Pent i um MW @vs9t¥ssor 801, and the typical other standard hardware, such
as the nouse keyboard and video interfaces 804; the printer port 806; the
hard drive 808; the CD ROM drive 810; the floppy disk drive 812; Sgéand t he
random access nenory (RAM 814. Al so incl die frunsegtion Keaseri al
port 816opn cmmaﬂio@a@fimanftgwaf?@aﬂ%ﬁ‘tﬂgtdr%gﬁgﬁéée% eﬁ”ﬁﬁ? %Péhéé"trfor
cormuni cati%% %%&ett for ee Nt & tregmahprntes oy proy Qel Sappar at us
228 recel YA ) Uotor sheet 97 WD 00459729 PCT/ USOQ/ 09426 cassettes 32 on
the cassehéenapointige ABRNHBY NH8E8cond serial port in comunication with
the user interface 61; and the comuni cation interface 822 for

conmmuni cat i ng W{A@}”QS%B%{%*@EQ&Q# &det) 22. 5 The DSP 802 communi cates with
t

t he pb6int head 6 at provides the electrical power for
energi zing the thermal printing elements of the thermal printhe 24. As
is known by ordi ”a'%%ﬁlﬁiot'é hhmnbbﬁtu@mar booly s xdesding Q‘M&@nggg?)géui red
to properly eﬁ’f(??’tﬂr' the thermal pri @?i%i@d £¥RRkrE} oFeting betepding head
pover suppbtweshtahase A @R QT'Y%FBQ_a orage capaci t.orlg@gn f OpILFANABE Hitge
pover de'bveédthkgjeéd”'ﬁetWé%h@id pasesndgirive asidsnilif soretigUel g, aBe_ca aci t l'f?fg or
capaci t or £'¢EN oca .edsﬁﬁr o? {’%(Lige;\? aldify ard radhaltynofitbedorzgituding! RIS 41thn
with the pleimenieashisBENeSIPNFY . for redﬁlilpgi n&[tiﬁ%‘%ri%fe@t@ltcﬁ safif céreebody

i nduct ancg ofochhel wamersdie aestralonanig BYRFRAPYRY T nt head power éu&%?{d828
to the thermal print r?caerﬁg 2éhounters \p@ﬁngga@cemme@mgegf $G¢ FO1§,RO .
semi condu@ngrd BEEEN® B rmuntfd. i th qu Ehﬁqﬁ%argrdf@gmezdements, said
conmuni catsgpspintially dathe driver A %ﬁ"i”’n\?&r% % he ,nyl ti COG',@C‘%%@%% pr oduct
to the ther i prifidifavh d datapansor Gspedeayinsy RE Pl
printing &NeRNE S, an c&gmni c%.tdeoélgfetg}.‘d Besd4i@icarey bseéynaod advackfase &3 §2!
coupl g8 t dongitidind@XifHaRHRIA80For sensing rotation thereof. The wide
format thejiR) eid bé&d cbbe badyal so include the driver board 834 and the 20
five (5) notor drivers 840 for.driving those notors or actuators of the

wi de format thermal printer 10 that  pref I fRpesrermidyr s.  For
exanpl e, as i ndwm,@{ohg/selected ‘eng'fﬁ of RhE 8RB et abobl

20 determining selected data characteristic of the donor sheet; and

writing the selected data to said memory element.

5 wherein the step of writing the selected data includes

element into the central opening of the tubular
he probe data transfer element contacts the

o3 The method of claim 2
inserting a probe having a data transfer
body at the base end thereof such that
data transfer face of the memory element.
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FI GURES 29A AND 29B, the printing drive notor 36, left and right clanp
actuators 58A and 58B, respectively, the pivot actuator 74, and the belt
drive nmotor 120 are preferably stepper notors and can be driven by the
driver board 834 in combination with the notor 25 driver BGHUSW/8HY. As
under st oowolwy/59718se of ordinary skill in the art, the wide format thermnal
printer of the present invention can include various sensors, detectors,
interlocks, etc., that are known to be useful for safe and efficilentf use
of the wide fornmal thermal printer Ble 2Qefily rtpovidny apeaPyP
printerspar ph atatbed ok mARYT Q{U'E"H%aar?pgcggnsors arkgyofﬁ {heiélgéggﬁd with
st epper c?rgqr%th@%{aﬁH‘f@rriﬁsé@iohrildiadafiﬂﬁb‘ﬁ@ﬁéseﬂéﬁu?oné‘?{@' %om rons of the
notors o he "apparatus driven by the notors. The driver board 834
conmmuni cates wi th such 98 PCT/ USOQ 09426 . WD.00Q/ 5. .sensors and
i nterl ocks. Aﬁrdvnghgatledgthyofrcﬁlﬂ@féh@%tWﬁlfg%&@ﬁﬁ% 847, the driver
board 834 can al so communi cate with the honme position sensor 366 des%ri t%ed
nand 5the edge sensor 360 conjunction W th.aldQm (o angepdratkslicg lehgths O
printing sheetuttibgthelengtBb! Of‘ﬁbsr&‘?‘?q\?g"%&{t Lé %ang{/\gg. lq%gjn%\?)plti cal sensor
66. As i ndi ca%ﬁ%p@c?chq{ i@gaviatmamrdxmewl%laélmv M ahps 44 and 46
0o et i
bet ween R8O ed and uncl anped conditions, as well the dc notors or
actuators of the wide format thermal printer 10, such as the take-up notor
104 and the brak@dihtON sapglytdeee hpdéiasgee 62 actuators. The vacuum sensor
220 and flow control” val ves 224 and 226 can al so be driven by the dri \\(ler
board0834. 99 PCT/USQQ 09426 WO 00/ 59729 ' N cof¥b&gias b pyovide
provi ding a suppldingtheddstice ismahs ¢ oquesl’ﬁ\égt %@r%ti ng operation and for
repl aceabl e use w ARs cileporehsstet t e, sai d assenbly conprising: a
core haviwauﬁgﬁﬂ%l&}ro?%ggy, whi ch body extends al ong a | ongitudinal axis

emory elements each having data transfer and back faces, each of

ent supply core body substantially at a first
facing inwardly toward the second end of

providing N m . |
15 the memory elements mounted within a differ
end thereof and having the data transfer face

the core body;

testing the donor sheet to determine data characteristic of the donor sheet;

N toring on said memory elements the data characteristic of the sheet material;
s

providing N take-up core bodies; and

of each of the slice lengths wound on the supply core bodies to

ixi ends
25 affixing free o

a different take-up core body to form N donor sheet asse
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5 between a base end and a drive end, and whi ch body al so hasosai d pening
extendi ng al ong the |ongitudinal axis between said base end and end; a

sel ected I ength of donor sheet wound about said core body; 10 said core
body also having a plurality of drive elenents, which dri VRC TV R0H{OP26

extend alwo@oawa@®radi ally of the longitudinal axis, and are |located said
central opening substantially at the drive end of said core body; and a
menory el ement nounted within said central opening of said core body and
substantially at said drive end of said core body and inboard of said drive
el ements, said 15 nenory el enent having a data tr.ansfer agfially
per pendi IarTﬁ@gw&d of eAph Ladimereirathiesstap @f pwwageﬁagﬁﬁ@?@ﬂ%‘&f sai d
core body’rand a ac\leafe fa g\l;‘g-ngﬁé g bV Boetidstadet aivingoomedtb Jpreater The
assenbl yhadfing pavigih Iefusigs R 08 e-up core har}i @%h? ddHdyspEetoaghg itahi n ch
h  bet wegp edtthquameb b thychestandowheredh esteg it _l:'i"l al’ axi s b@}/weeaugegase
end and said . bogly al %gngﬁééé fehvird] a eethi aygpreximtelyrefiual khy'/tHe

| ongi t udieRgth KR e s s S dri vgéln% ‘8r‘a}2‘ i & FH Rk e widfh sppraxicuately

al so haviaging thé leragth of donoushesl IHPehIfs' ich drive el ements extend
along and r difl%é){nmest_ he | ongi tudinal axis, and are located within said
central SBHﬂ g Substantially at the drive end of said core body and are
substantially identical to said drive elenents of sai Sd eherachy,
and vvher?'sn t Re,of methaenef aHiins a# indledie ihe ataRd?! LA é?% ‘?;"Sﬁp %ed&to sai.d
take-up &ore body. 10 100 BT\ 001 R3136 of o G0 of das SHESLGNY o
claim?2 m@m@r\hre@é?%e'}%%"gﬁ ofa onor sheet %@%m nates es in length and
body of Itﬁg@gpgmcﬁeimldy m@tlﬂl@tlﬂgetﬁ‘éi We(S‘FOfIyeeA r raterial secured to said
take up core body and

o7.  The method of claim 24 wherein the step of testing includes testing each of the

_ , ted
lice lengths individually and wherein the step of storing includes storing on a selec
Sl ined from the testing of that slice length wound on the

element the data obta .
A e selected memory element is mounted.

supply core body with which th
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wherein a portion of a l
bod 1 length | eader material s
pgrélfgrh Zha%hL°”9'tUd'na' axes of said core bogfggdsﬁggggnffpfly core
|ongitudinal |e asﬁenb'y of claim3 wherein said core bodies aach
4. 78 inchwooo,597zgﬂt fromsaid base end to said drive end mT/Hg(gfcoggg,Qave a
| ongi t udi nal |en tﬁ ?ssenbl y of claim1l wherein said core body h mately
4.75 inches. 6. %he a;gghbfslgfbgfe'eng &ﬁ sac drive enc of gpp?iX?h&tely
i ncl udes a read and wit aim: erein said nenory el ement
i7. IThe 28sentA yids fsmat inesmia Bpnie: ok ér‘;\rﬂgwagfé‘dﬁwrtgtidmﬂbraphkc preduelorie Rt i on.
8_nc-|-ﬁge§)5rg'@ih léh%@ﬂtrhséﬁardwmlospigees anﬂéﬁ?%%’?eﬁi.‘feg?q é’glo?é}rggéﬂdddm%hih@n .
y of claimd.wa : € of "a vendor associ at ed
r epr eserreadpble qﬁtatrﬁgreggmjattl %%@P%Vﬁb prRItCY, ceneprisng:st or es dat a
sheet. 9. The assenbly g? ::?Lti (r:nhi aﬁ(‘:\t eristics of saidlength of donor
representati ~Wwherein said menor |
He b el y o *{O%QQ&%Hg%@ggla@% aidemykhed hadivgct et e_ac%o?%xﬁgpeo?tiﬁg?‘t a
571 Ly sk, o B LB 8 Frg rest s v
stores da{(i%)?e?%%'ﬂ%ig%%?g i ve of lagd?{)tc' aijm 1 wherein said menmory el ement
cod

leleggr:agtor nSF“‘” sheet. 12. The assenbl eo?ngl g?te&:{efié:?rﬁanwact!”e of said
o ement 1N u(%?aﬁﬁﬂ@anslaqab@@atrmsiqp@ og%tplgrbeé\&% p St %&gﬁ?gﬁfww
i ncl d@les c@g@ﬁionﬁéﬁlﬁgggifgﬁé%ntgffg Q{hegét@U@pW’ied ehma@w@rwﬁ, %m%ﬁgﬁt?t of
g?gg nfn.@@éfwiﬁ@aerds@dbe WOIKWQ‘HQ"%@%%@&“%% P%Pgﬁm&gémﬁt & fiedt afutorsesiae:

i nc TS . _whe i
sheet m&%ﬁﬂﬁagﬂ%@?éﬁﬁaﬁgﬁﬁggm priating sheet igdhe dygeiPn 8{1‘8‘[@[}”@?‘@0%?? Y
sai d nenranaiatinn a8pdthgirs! ebeggéy)e&%nicﬂw caspRbioyoref ansthehand ifer ei n

second ends being mechanically coupled to one another such that the clamps are

15 substantially fixedly spaced from one another in the direction of the printing sheet

translation axis;

o the clamp pair for translating the clamp pair in

at least one actuator coupled t
ond positions;

the direction of the printing sheet translation axis between first and sec

20
a thermal printhead having an array of thermal printing elements extending

parallel to the printing sheet translation axis;

t means including a supply shaft for rotationally engaging a supply

75 roll of the donor sheet, a take-up shaft for rotationally engaging a take-up roll for winding
thereon donor sheet that has been drawn from the supply roll and interposed between
the thermal printhead and the printing sheet, and a take-up motor rotationally coupled to
the take-up shaft, said shafts and rolls mounted with said thermal printhead for

translation parallel to the print axis therewith;

donor shee

30
g translatable parallel to the print axis for printing on

allel to the print axis in an area between
t the printing sheet and selectively

said thermal printhead bein
the printing sheet in print swaths extending par
the clamps by pressing the donor sheet agains

energizing the thermal printing elements; and
35 means for securing the printing sheet to the workbed when printing on the

printing sheet and releasing the printing sheet from the workbed when translating the

printing sheet.
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representative of the overall dianeter of said [ength of
assenbly of claim1 wherein said drive elenents arg recesgggo;ré% s-zla-ihg
drive end of said core body. 17. The assenbly of claim1 wherein i d
pl ural i t ywofoodsizve el ements includes a plurality of | ongi‘i%???zﬁf“?@%nd
radially extending drive teeth, said teeth extending |ongitudinally froma
base end nearer said base end of said core body to a front end nearer said
drive end of said core body, sa]i d.fror%t end said Leeth, (& )
di st ance2fr om_TQQiVﬂdgrfW\V'éatéﬁ@rrB? RIS %o‘?@"b%%?ﬂh {%'. eéf'ﬂde agseﬁﬁlﬂg%gs claim
é:i \\I/\Qe: 239%&%4&%%&@8 %1Sfaa@aNThe@éreaas@idrmemg/foelsenerimg apd releasinedhadrigtieasnssi d

_ ) . Sse i ; } i
i ncl udes IRCIEHRRA éPCt'%f‘%LHgﬁtOrs%%é%véa&aﬁélgwg %’g:j“g@gél?h ?ﬁée&@séej&verﬁldrggg sai d
drive teeth for engaging a |lip face of said nmenory el enent, said core body

i ncludi ng,.at l.east. Ay : i : ot ; :
Support - Bong, 11 W B o AL SHORR bt MO
such thgtmdadeB_ tgmt and iseaendindeReadent agiatore ABIYSE| o T g s34BREChdE "0
se en : . ; L
r %tgfv Bf fhelpalysihtapie Sahfpsifastansidtingthesdadmpaive t
PCT/ USOO 8%91 {Xg} 00/ 59729 20. The assenbly of@cl aim 1pgpv\,hgr eieﬁt géi 502

retaining menber includes a spring arm d di f i

drel; i nld ng 4ie iTHewidd femaatthenatpiintec of elagg;%?%.ikgl%ding)amét@%%giz%mﬁﬁe%ow

Do O "y Bme Hpﬁ{c}ﬁﬂgédd\g/ﬁﬁ%%ids{ﬂ%%ﬂaf Qﬁntﬁé&d‘éfnhfbt@rw@ datal @pr@dentstiver sfethe
printer ﬁ ( I"Cicol"or graphi c product .onto rinti S t
separ at e resistarceg|cinies thesaiad PHEHRABISMIYE, @'@g)"’&@éedﬁls@'q %@E’P?PBWQFW %\lg%enw
refill abla}ergédeﬁ%Q{;izég?&tprﬁﬁﬁ@%‘sﬁonéih@t&@éi@l@t@u@dfdu‘tar epl aceabl y mounting on a

cassette ving station“mounted with a the cassette receivin i

_ station
adapted for 5 thermal printhead of the thermal printer, recei v?n t he
cassette gpch thalide fReiat tierafal gdnter of lekdmn 2&wperdin isawetbe[mamriﬁtg%aq her mal

sset . . euni
orinti ﬁgfjre%]c()jva{bw S1 ROSS LIV E Bl pHiieAaddnbleatriirion idiet. sheet when

33.  The wide format thermal printer of claim 28 including a motor for rotating a spool
of the printing sheet, and a hanging loop sensor for sensing a hanging loop of printing
sheet between the workbed and the spool of printing sheet, wherein the motor is
responsive to the hanging loop sensor for rotating the motor for maintaining the hanging

5 loop.

34.  The wide format thermal printer of claim 28 wherein said printer includes a
printhead carriage mounting the thermal printhead for translating the thermal printhead
parallel to the print axis, said printhead carriage including:

5 a base structure mounted with the printer for translation parallel to the print axis
and for mounting the thermal printhead;

a cantilever arm pivotably mounted at a first end to said base structure for
pivoting about an axis generally transverse to said print axis, said cantilever arm

10  mounting said thermal printhead,;

a pivot actuator coupled to said base and to the other end of said cantilever arm
for selectively pivoting said cantilever arm about the pivot axis; and

15 wherein said base structure mounts said donor sheet means.
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said assenbly conprising: 10 a core having a tubul ar body, which body
extends along a longitudinal axis between a base end and a drive end, and

whi ch body al so has a central opening extending along th ' i nal
axi s bet WP/ base end and said drive end; a sel ect egchgﬁg%ﬁg donor

sheet wound about said core body; 15 said core body also having a plurality
of drive elenents, which drive elenents extend along and radially of the

| ongi tudi nal _axis, and are located w {hin id central, . openjn

subat antdea | yha widsd oAl BeERaT B AP Lo BP S uag T SRR IR UM ERRR

nmount ed indlubést said central opening of said core body and 20 substantially
at said drive end of said core body and inboard of said drive nenory

el enent having a data transfer face substantially perpendicular to said
facing sai d d caggettedienaivingxstatiomhduntedhyitbesain base skrefusd fasdpeeivinge body

ggd gg;{%h Sgﬁ% ﬁpﬁ@@gﬁo@?%ﬂe&%%ﬁ&ggm tapPud PSS ChId SR8 4EEeivitg IHGP 729

T are d . Sheet nbly f '
" a1 aidapten o TeeaBGiBe SASHIS SUSHINAL BrESRIPR AN AROR ShARIEIYIEEN fiui di ng
?eggt”ﬁr Osfifﬂ)aﬁg}n %lﬁ@gakgtt{]@?&@ Isﬁféismoin@ﬂ,urm@ﬁ’fﬁﬁé tHohghal bﬁgmfeeﬂs'ogobeing imteeposdidng a
et; pr.oyidin core having,a, tubul ar ; [
al ong a BSIWEPRE e ﬂéquﬂgé'm gp\,%gﬁthg %ﬁ@geﬁm&%&%ﬁg %m?\r)g’ §%§ rgééﬁﬁ@i/lngg a
tCﬁnt rfllh swt@ars]ﬂ mgluelin@adiupglyt ded takeeup doveidiengerds porergagig dfivelelemeents
er r 2 ' ] ' '
el erfdn; SOA AT Bk Shuedar L ERuBM o sobifl SFBTR, uliofe S8 ve
| ocat ed pirthead sairiggednelbgingoptakenidp naiat riationally caupleddosaid akgrigp drive
elements and a brake for braking said supply roll.

36. The wide format thermal printer of claim 35 including a donor cassette storage
rack extending parallel to the print axis for mounting a plurality of donor sheet cassettes
in a row;

5 said cassette receiving station including a cassette transport means extending
from said cassette receiving station toward the cassette storage rack and including a
translatable engaging element for engaging a donor sheet cassette for transporting the
donor sheet cassette between said cassette receiving station and said storage rack; and

10 wherein said base structure slidably mounts said receiving station, said station
being above said cantilever arm such that the cantilever arm can be upwardly pivoted
for engaging and vertically displacing the receiving station and engaging element for
engaging a cassette mounted on the cassette storage rack.

37. The wide format thermal printer of claim 36 wherein said cassette transport

means includes a belt support bed supporting a toothed belt carrying the cassette
engaging element and a motor for conveying said belt about said support bed.
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and a nenory el enment nounted within said central opening of said core body
and substantially at the drive end of said core body and inboard of said
drive elenments, said nenory el enent having a data transf S

subst ant i¥PI0Y/5%789 pendi cul ar to said 15 | ongitudinal axis 3%39 P%g6sald
base end of said core body and a back face facing said drive end of said
core body; winding the selected I ength of the donor sheet about the core

bod 20 det d h
uri 11 ng_ OB sBEBAR oAk BTBAGITIe ok r 16 GEHCOSS oralte AT BB &1 ar m

22 \ane[]e ﬁntﬁr’i‘gﬁsﬁéeﬁﬁn ;@ép&fe}té bb@lrtplmmm:t@ﬂ)odawa to rctardedier and emadhinge a
pr obe havi a transfer e c enin f th
t ads tub[ﬁaé%b?%gﬁ r&f)r“?%@t%ﬁ' eOfgtﬁer&rﬁé %{6%0&8%%@&{1 ﬁg progeogata =

transfer elenment the data transfer face of the nenory elenent. 104

PCT/ $00/ 0942§ ., le,i.?&ﬂﬁ %]Amat%fn”é‘ﬁdd‘ﬁgwﬁé afWBiL!JsanhHé 'fdl%@pbﬁi-’rlgam@%mrﬂmg

assenbly for prOV| ng a onor i nsertion
refill absbe@taﬂseewoé@ucf@ﬁgﬂn@ucﬂiggﬁn@n@t%aﬂ%@cﬁnfﬁﬁnﬁgsfl&‘ei EapsiatieR a?ﬂ§nor

sheet having a first width W 5 cutti ng the I ength of donor sheet along its

I th into N t I

appr oxi mat el y AR 0F Ba0vaoe dPEY G prEvaieg I garseLar it B 1o
wi ndi ng 'It\lhe N slice | engths of donor sheet onto the N core bodies to

provi de WO ﬁ?r\"@

el erriﬁt s each egavnlss;’fgpgé?&rﬂ{q? (S)F?Aerﬁﬁ]gc%‘ eb (f:tg{ e;\ggggbegg&:h } H lﬁ%sq\b t he
nenory epenting sheetandcelonsing thexpdntingskeat f@mﬁl‘ﬁ?jw@é‘?t@dﬂ‘&i?n drapstelingithe | y

at a fi rﬁ?lntl @ghg&ereof and having the data transfer face facing inwardly
toward t he setond end of the core body;

a printhead carriage including:

15
a base structure mounted with the printer for translation in the direction of the
print axis;

a cantilever arm pivotably mounted at a first end to said base structure for

20 pivoting about an axis generally transverse to said print axis, said cantilever arm
mounting a thermal printhead having an array of thermal printing elements
extending parallel to the printing sheet translation axis;

a pivot actuator coupled to said base and to the other end of said cantilever arm
25 for selectively pivoting said cantilever arm about the pivot axis for lowering and
raising the thermal printhead,

donor sheet handling means mounted with said base structure for interposing the
donor sheet between the thermal printhead and the printing sheet supported by
30 the worksurface, the donor sheet handling means including a supply shaft for
engaging a supply roll of the donor sheet, a take-up shaft for engaging a take-up
roll of donor sheet that has been interposed between the thermal printhead and
the printing sheet, and a take-up motor rotationally coupled to the take-up shaft.
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testing the donor sheet to determne data characteristic of the donor
sheet; 20 storing on said nenory elenents the data characteristic of the

sheet material ;: providing N take-up core bodies; and 25 [ ¥ ree
ends of eXO5P%Phe slice Iengths wound on the supply cor eﬁ%@ggée@g‘t‘% a

different take-up core body to form N donor sheet assenblies. 105 WO
00/ 59729 PCT/ USQOQO 09426 25. The nethod of claim 24 wherein the step of

i di I h of d h . ' . i . '
Dt ovi di ng9a. | ShEMIdBfodaHdhe SRR ENASA W8 ddking s B oBidPt T Taary
: n;:heil af@;énvml rrﬁ‘(blghtbhﬁbviﬁih eqﬁd@r_ﬁemnmtdrqmgmdueamhbamringma represgntatise of tregt h
nt o slic en c Vi ' . .
bppr oxi nitergnresibbe At Pertinghl, ARG S s Pt Blements
| engt hs asebnérayzeanfoa printing) regponsiviertatsalid sistiedidateo 4. 75 i nches. 26. The

nmet hod of claim 24 including the step of storing data donor sheet wound on
el ement representative of the slice position of the slice Ien%t,h of the

suppl y céPe bdby widarheimat tharpalrsirsenofgiamas whereinsaid tharmad Pptheasi m 24

wher ei n thsyntd Rpméfpﬁrqépmaga tiRgleugi@snib@sdintng each of the selected slice
| engths 1 ndividually and wherern the step of slice |l ength wound on the

menory el ement the data obtained fromthe testing of that supply core body
wi th whi ah, t h@hselidetfednatetherialepranrensf clainmBa miedein 0@ dPATt YISENIGEOYHIB WO
00/ 59729 28. :Alxpwugé format thermal printer for printing a nulticolor

gr aphi c. H?%c g

chi ne

a cassette receiving station mounted with said base plate for receiving a cassette
5  that includes donor sheet supply and take-up rolls, said cassette receiving station

adapted for receiving the cassette such that a section of donor sheet between the
supply and take up rolls Is positioned under the thermal printhead for being interposed
between the printhead and the printing sheet when printing, said receiving station
including a supply and take-up drive elements for engaging drive elements mounted

10 with the cassette and rotationally coupled to supply and take-up rolls respectively, said
printhead carriage including a take-up motor rotationally coupled to said take-up drive
elements and a brake for braking said supply roll.

42. The wide format thermal printer of claim 41 including a donor cassette storage
rack extending parallel to the print axis for mounting a plurality of donor sheet cassettes
in a row;,

5 said cassette receiving station including a cassette transport means extending
from said cassette receiving station toward the cassette storage rack and including a
translatable engaging element for engaging a donor sheet cassette for transporting the
cassette between said cassette receiving station and said storage rack; and

10 wherein said base structure slidably mounts said receiving station, said station
being above said cantilever arm such that the cantilever arm can be upwardly pivoted
for engaging and vertically displacing the receiving station and engaging element for
engaging a cassette mounted on the cassette storage rack.
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printing sheet in separate color planes and responsive to a readable data
representative of the graphic product, conprising: 5 a workbed including a
pl at en, bed having a worksurface for supporting 5¥ﬁ1 M) gle
sheet salé%mgﬁégurface containing a print axis and prlntﬁag sﬁ%Q?
translation axis perpendicular to the print axis; a pair of translatable
cl anps each novabl e between cl anped and uncl anped 10 conditions relative

I T e T RSN
second amgansshaedes erpdlt suppod athsugpmr ting artebﬂuedmltctaafr)mg thid capsshteet in
the di reght@ding e?é}ﬁé@ﬁé,?&a%tarf&r%n%g.ﬁg (ﬁ%.]raieeﬁ)sb t $581ABbGR oY, coup! ed

to one ano second ends bel ng necha cou to o anot her such
that the clanps are 15 substantlally flxedly spaced fromone another in

the direghiontg v&lﬂé* fcﬂ’fﬁd’t&hé‘r@neﬁ'}#ﬂter SfrcMif] 88 Whidréini said Blinfirkpstiedine
actuator coupled to the clarrp pair for translating the clanp pair in the

di rect i oK20$ a%'%“’ﬁﬁ"‘lnrﬁ'f‘ﬁ&dgﬁeet transl ati on axis between first and second
positions; 20 a thermal printhead having an array of thermal printing

el enent s extendl it onor
sheet neans i ﬁéﬁr}g‘?f tgaa'{ ?%E@SI %t/gmhg% r'm)v ?gﬁéﬁrﬁ P@ge%%xrﬁd&u@&‘léu @ i
a t ake- upondiliong talativendi thg priatingshegt a&pmﬂed o sawewqmsurfas@@ed exésrtcgrk@ up
shaft foacroggaﬁ%wkwd ﬁaeﬁaw eﬁdttél%%cHﬁd%ﬂhlerQIWel%ﬂ% Ant éﬂ@f&on donor

sheet that has been drawn from bet ween t he

I nt er po
thermal BRNEEHEG S RENtNMESheetip .thﬁ;dgwgtgqn Oféﬁa pé'”ﬁ'aﬂéhﬁst ﬁ%&\%ﬁt'%?é‘ﬁ B¥al Iy
coupl ed timstehas bakry Ni@cﬁbﬁ:f:él,ly sQusles habhs amatharalridsthemerbad endstbeirag d

ther mal  PcheRealY berRgBp dneianclipet el the s tpie s kb tuyrly piy
pr i nt@ ngspacaczopr ome angthshafethathqmlpntof$Ivmphstlrm<smnr&pqi&tml ax$; to the

print axis in an area between the clanps by pressing the donor sheet

agai nst the printing sheet and sel ectively
first and second independent actuators coupled to the first and second ends,

respectively, of the translatable clamps for translating the clamp pair; and
15 wherein said printer includes an edge sensor mounted for translation with said

thermal printhead assembly for sensing the edge of the printing sheet for determining
the alignment of the printing sheet relative to the workbed .
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energi zing the thermal printing elenents; and 35 neans for securing the
printing sheet to the workbed when printing on the printing sheet and

rel easin nting sheet fromthe workbed when transl
printi ngg‘é'hg{’g{s%%m WO 00/ 59729 PCT/ USOQO 09426 29. The aﬂq&f)%@@g 26t her mal

printer of claim28 wherein said workbed includes suction apertures and
wherein said neans for securing and releasing the printing sheet includes a

.
S0- The antie. Rovide ORREAhEKRYpARE! rRAInTHG B HdBicr BfasHE bhSILHRAS M 20
act uat or printieg sloee! in |se§araémo§>écﬂbafws amétﬁesméﬁweé@tamrﬁr@leeau@m@pm@e t he

first an?eaﬁ%@@aa@m%resérﬁétw&ﬂmelg\fa 9k ﬁr@@étr@&ﬁbﬁé.a le clanps for
translating t wi de ‘fornat therna rinter, of cIa|m28

he c
nel uding a séw%ﬁgga?ﬁwd'ﬁam@tenefpém' GRS Gt TaRe &1 SUPPREIRINe
pri ntheagdriptiey Sh@étl, sguddmmsuﬂm@smh&nmga point BRis ariestistir)shaset ofanisiation

t her mal L ntin wherein said thermal printing elenents are
energi ze cprengmﬁPﬁlggp? p%rr% &&to said stored data. 32. The wide format

thermal printer of claim28 wherein said thermal printhead renovably and

repl aceabl ym”PHHﬁﬁ%Eﬁeéth&r%ﬁétW@gc’ihéf ﬁ‘é]’étﬁwgttrh‘égtmrﬁirr\gjﬂe@ al g a phR

format ther ter o alm I ncl udi ng a “not rotating a spoo

of the pﬁhﬁ@ﬁtﬁ@‘%ﬁé&ax'&nd a hangi ng | oop sensor for sensing a hanging |oop
of prgnting sheet between the workbed and the spool of printing sheet,
wherein the not Ive to the hanging | o nsor  for tatin
the motor Tor SaFHRlAITGRAh BeYaRGn A aso! Bephasy SRRty SHehiIG er ma
print er pharalehtoth2®ritiiegeshees fiadslationtars; i ncl udes a printhead carri age
mounting the thermal printhead for translating the thernal pri nt head
parallel to the print axis, said printhead carriage including

struct ure noudeadr sheat apparas indudinga lakans shafbepyriedto é|tals%up rﬁ@otpr anfi a

axisys anéub@l& JmHNEaiBdakée tahﬂim’épl l’sh@ﬂté‘ﬁﬁ@ou?hﬁ@fﬁ {elk@VigS raisardi APpap! Y

d b
o e s el e Ganah o SRk S L BotoR o it B fona sndbh S5 S

the take-up roll after the donor sheet is drawn from the supply roll and interposed
between said thermal printhead and the printing sheet;

20 said thermal printhead being translatable parallel to the print axis for printing on
the printing sheet in print swaths extending parallel to the print axis in an area between
the clamps by pressing the donor sheet against the printing sheet and selectively
energizing the thermal printing elements;

25 means for securing the printing sheet to the workbed when printing on the
printing sheet and releasing the printing sheet from the workbed when translating the
printing sheet;

a controller in communication with said printing sheet translation means, said

30 thermal printhead, said donor sheet means and said means for securing the printing
sheet for printing the multicolor graphic product on the printing sheet responsive to the
stored data representative of the multicolor graphic product, and wherein said controller
includes programming stored in a memory associated therewith for controlling printing
sheet translation means to translate the printing sheet in one direction parallel to the

35  printing sheet translation axis between successive print swaths when printing one of the
color planes and to translate the printing sheet in the opposite direction parallel to the
printing sheet translation axis when printing a different color plane.
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10 mounting said thermal printhead; a pivot actuator coupled to said base
and to the other end of said cantilever arm for selectively pivoting said
cantil ev out the pivot axis; and 15 wherein said 3g%g% ure
mount s sg‘{VH?’E’{g;@? sheet neans. 108 WO 00/ 59729 PCT/ USOY Solghfzb o}

wi de format thermal printer of claim 34 wherein said donor sheet neans

i ncludes: a cassette receiving station nounted with said base structure for

Cascet t o ool AR [eir B A sl BB s Uy YRRl RO RS Bdfen’ s nat
sect i on tsdnslatimy melasstindjedewapairef trangigiableasiampaleachpnewhile bebversi t i oned
under t;lﬁ ﬁﬁ%ﬁ{%d Mdl&ﬁn}?&%é%ﬁ@[ﬂoﬁ%‘r@%tul/é“t@Erféoéﬁr%naﬁbﬁﬁé/&%f:@ﬂﬁeé AR

printhe station

i ncl udi nvyoeksgdgﬁq%ya%aa@faﬁétenﬁlrwwe%?@rwm@qddﬂ tapglirgrien eﬂ It @fisnt s
10 nmount feemvd tufst thea t@@éé@rﬁcﬂ @nﬂ0ﬂhe@z§rﬂbb%ﬁ'rér¥sl§lﬂ\{£ihé’&§hﬁtm ¥h ted t ake
up rolls rria L ncl udin

f t t
cbupt ea digsion ot e BHARRG FEE - anat aXis B8 et S BSnORncinangrtiRlelegh
roll. 36to driecanottier And e sedmmdm:hdspbemgenedﬁamd:auyrmﬂﬁalemtd ok agothedsno
cassett gt ﬂ{eaélﬁmpsa%% %tsf‘a{?m‘{’nh[h?f&é’zﬁl?'sbﬁke& ‘ProHJ]Sng 'gB he"i"fﬁ fqef 8.reéﬂ&%”c§f tﬂ@ a
plurality "of don casse e rece
st ati on prdingdshagt drapaladientaxis, saitspontindehasd t@mstai@nﬁgeam wﬁfmur@plwggéﬁt e

recejovi NGgast Ghd Qetuhwrﬁfdﬂxplét?toctﬁéﬁﬂéhﬁ p%tirofbﬁﬂ’énélﬁﬁk Qfﬁ@'cla'f‘r?d HQl'r Hthe
transl atabl e, e nt for e dongr “sheet cassette for

nga
¢ anspor STFRIOnE agHoNnS ABee EaisHaTans BrBupes Aisy Racecbnd ARSHENS: ng
station and said storage rack; and 10 wherein said base structure slidably
mounts said receiving station, said station being above said cantilever
arm such that the cantilever armcan be upwardly pivoted for engaging and
vertically displacing the receiving station and engagi ng el enent for
engagi ng a cassette nmounted on the cassette storage rack. 37. The w de
format thermal printer of claim36 wherein said cassette transport neans

i ncludes a belt support bed supporting a toothed belt carrying the cassette

114



engagi ng el enent and a notor for conveying said belt about said support
bed. 109 WD 00/59729 PCT/USOQO 09426 38. A wide format thermal printer for
printing a multicolor graphic product onto a printing sh eéér oRGParate
col or pl aMEHV/aWA% r esponsive to a controller and machi ne {é%h J?fata
representative of the graphic product, conprising: 5 a workbed including a
platen and having a worksurface for supporting the printing sheet, the
wor ksurface including a print axis and a printing, sheet @C@nsl ation axj

nmeans f 0471 r aAghathodftdretipgiwith aghey ﬁ@étpnal%ﬁ@ataorﬁ“rtﬁ RTHYCSRE SIaRVGRY | on

axis; 10, ek |nfg°§he%‘?‘ﬁ1r'éé&9 of Bﬁe%dt%bldiﬁblémiesb@néhe toenddbire waeiable
prlntlng 0 rlntlnfgs eet and rel easin rgg@‘he rlnglng sheet fromthe
wor kbed d.ﬁ'@nfeprf%ﬁf@t%"ﬂ‘{%g PRl RIARGH FOSHUIS ?tEPl?ﬁ’ ad carriage

including: 15 a base structure mounted with the printer for translation in
the direction of the rint, axi.s t otably mounted at a
firstSend to §4id SHQBQQ'PEJQ‘?BF'Qt'?%?ﬁggt %#@éﬁ%ﬁggﬁgﬁl an axi s general ly
transverse to said print axis, said cantilever arm nounting a thermnal

print head havi [ Wﬂliellg)l ahbel
Lo the printi bl shSSEs dfifty 2% a{ﬂf bh Bf idHdrherk BBRBESONAG oap

d
base andta® betﬁmteﬂ hed I@ﬁtPQﬂngsalsécﬁfglhfs) f\?\/&p\éﬁ }ﬂacgsgita@{ egwoﬁgéﬁ?%qq s

p'hVOt lhng I;?af‘.hﬂea%aéﬁd HeV S ntﬁ‘fg*@ﬁé&bthetthérri@al\mmtt@eadshéwng lapvaeraynof thadnalr ai si ng
the ther

d, d h db
st rudfur @rmbné:etrﬁr@g%fés%%“n 'R paﬁ%{%?o @Iﬁ’é‘@? g%gﬁmgétrgﬁﬂgﬁcﬁﬂe%n‘gl ;S)?: nt hgzg

and the printing sheet supported by 30 the worksurface, the donor sheet

handl i ng maanz:l)lt gﬁh;uﬁ%ﬂgﬁﬁ? ﬁgﬁplp}'ar%hé"ﬁ thd Bﬁntﬁgﬁgé\géégn ﬁnﬁﬁﬁ%%sréklténd?rﬁgt he

donor sheet engagi ng

that has peealtelitoagrin seis Sdrsiially I%thpléf‘?rlép the M‘f‘ﬁ@%&ﬂﬁﬁwm'ﬂﬁﬁt'% ?’H?%
sheet , angd a.&aker4BIBRIRY stes 3} hAAZ) lateptitalyed to the take-up shaft. 110

: 1) translating the printhead paralle! to the print axis and selectively energizing
the thermal printing elements while pressing the donor sheet against the
printing sheet with the thermal printhead so as to draw the donor sheet
past the printhead,

20 o

2) translating the printing sheet parallel to the translation axis between print
swaths;
and
25

D) performing steps A, B, and C for each of the color planes to be printed to
print the multicolor graphic product on the printing sheet, wherein when printing at least
one of the color planes the printing sheet is translated in the opposite direction parallel
to the translation axis between consecutive swaths to that in which it is translated

30 between consecutive swaths when printing a different color plane.
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WO 00/ 59729 PCT/ USOQ 09426 39. The w de format thermal printer of claim38
i ncluding a sem conductor nenory elenent nounted with said thernal
printhead and storing data representative of the resistance &{ @éﬂt%

t her mal pworbissgoel enents, and wherein said thermal printi "WPUMHCs  are
energi zed for printing responsive to said stored data. 40. The w de format
thermal printer of claim38 wherein said thermal printhead nounts to the
printer via a single trunnion joint. 41. The wide format thermal printer of
cl ai m 384g@her Tha nssthadd dbolaim Afeecludigdl i ng  neans incl udes: a cassette
receiving station nounted with said base plate for receiving a cassette 5
that includes donor sheet supply and take-up rol.ls, said.casset cel \i ng
station adappeyidiog arv@ceH W@fhytw@ Q?é’é%??%‘fg'érﬁéﬂntah‘ﬁ?r udacs ﬁber{g%ff 5%0%18
sheet be%&i\@;%hi{s fhe SHRMY siRed ib@kieingmuppbtiing theguaitingaedt andie wolksuriasenal
print head for ing I nterposed between the printhead and the printing
sheet5 \/\h@hﬂ'ﬁr\(%ﬂwﬁg‘,’voé@e@’recei ving station including a supply and take-up
drive elenments for engaging drive elenments nounted 10 with the cassette and
rotationally coupled tao ol r W RIrsecaahd the
print head car PPB@@Q %%q?'ﬁﬁﬁﬁglk%a?%ﬂlé{e%léﬁ?r%lrﬁ)gpﬁirlﬂggtﬁgﬁgﬂa;/ coupl ed ?o said

t ake- up grintieg skéetrorihe vankbed;@gke for braking said supply roll. 42. The
wi de format thermal printer of claim41l including a donor cassette storage

rack extending parallel to the print axis for, nounti rak Lty donor
sheetOcasset t e&frainingd fQ@\&PPB"%%ﬁHC%@eé‘?@RB&%ﬁ/?N:[?S P\E{ﬁiﬁﬁﬁiﬁhéﬁ'&?ﬁg a
casset t e shpaNRPeslbasBgnBe PXihengishget frorartheavatkbedset t e recei ving station
toward the cassette storage rack and including a translatable engaging
el ement for engaging a donor sheet cassette for transportin ,thg}%}?as efte
bet ween s@i,d Assebtheod eaain 4§ weaeindhe sirp ebirangaipaie mﬂmg fpludes

vherel N Bifl rgaastﬁe PR Yheethiii abloasToHa o asiiclor patiatal citapsowhemsin d
station RS ove sa canti | ever arm such It hat .t he @%ﬁ Irél(éﬁ‘% 1&HD can
be upwar diaghmlampdsl mavablebeiiaeRELamAed & Wnglaprad Songi: % e fecelving
station %‘rﬁ’utiﬁg%@bﬂgu@d&t&ﬂ@n tiey woskmgaigicagnal wharest eachmolampeextends frem a
cassette storage rack. 11d1 : : : d chanicall
5  first endgto second énd parallel to the print axis, and the first ends are me y
coupled to one another and the second ends mechanically coupled to one another such

that the clamps are substantially fixedly spaced from one another in the direction of the

translation axis; and

10 translating the clamp pair parallel to the translation axis;
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WO 00/ 59729 PCT/ USOQ' 09426 43. The wide format thermal printer of claim42
wherein said cassette transport neans includes a belt support bed

supporting a toothed belt carrying the cassette engaging e d a
nmot or f orWOOMSEY? ng sai d belt about said support bed.g44%J Pflrﬁ{@%%& or mat

thermal printer of claim38 wherein said printing sheet translation neans
includes: a pair of translatable clanps each novabl e between cl anped and
uncl anped 5 conditions relative to the printing sheet supported on said
wor ksur face and extending across the workbed froma first end to second
end parabhel o hilnBl o biafhi 4 WABrdifl fSL@bIdI IrarBRaPli e chdng paklindindinge
direction“of the printing sheet translaﬁlqn xis the first ends bein
mechani cahérgizingfiisé@ndsesard agbiaters RRE %m@a@e%w&e%fmﬁ‘%faﬁf@“d ﬁ%%%fk?’g%?w y

coupl ed R 2REVANINRE chithPs tdtatarishairg tagniBstaiel sedustdeeridsadubstdntiediglitiye 10
spaced fror% one gnot her, i e irection of the printing shebest tragsllyati on

i he dir
axis; fi ﬁ%@“eéﬂﬁa%%é’ﬁﬂal‘ehgb AU #Pors coupled to the first and

ileg(r)rpngp:n(rjs, &eipecti vely, of the translatable clanps for translating the
, a r - | st i drfa

Fr anel ot Pon wATRERSD! (CREPAR) SRl Ebigr BRarer s AT SR B "
the pri nprintng bleeet responiive tarmachine rereakle ¢aasaprasentative §f R’g? PP eet

rel ative t o lelecow?é,l@ﬁ the & 00/ 59729 PCT/ i
, e ditbds\® : USOCO 09426 45. A wide format
t her mal BI‘I nl{ er tor pl‘gntl ngga mul ticol or graphic product onto a printing

sheet in separate color planes and responsive to a controller and nachine
readabl e dat a seRRIiES @NGHdr\eheef comesgpratiig to thiechlet plase tpbe siringed andor kbed

readabl e data fo _ i
pri it 1 ng AEA S G P bthet gl LML BEf B SHERRTIRg MBeR e o

a
transl at iteermaipirisithEacpendng ahaa_frayooftméltipgig@magt%extﬁmﬂﬁgif%a SRBHRY Wi
transl ati (@]dﬁwg?)rﬁﬁtiég%g;gé%gggﬁ]&ga%gg pri nting sheet along a printing

sheet_tréﬁ ion ermal printhead having an array of thermal
printing el ements extending

10 printing the color plane onto the printing sheet in successive print swaths by
translating the thermal printhead along a print axis orthogonal to the printing sheet
translation axis and selectively energizing the thermal printing elements while pressing
the donor sheet against the printing sheet with the thermal printhead;

15 translating the printing sheet in the direction of the printing sheet translation axis

between print swaths; and

wherein, for at least one print swath, when consecutive pixels to be printed are
separated by more than a minimum distance in the direction of the print axis, printing
20  that swath includes refraining from pressing the donor sheet against the printing sheet
with the printhead when translating the printhead at least part of the distance between
the consecutive pixels, whereby the refraining from pressing substantially prevents
donor sheet from being drawn past the printhead, thereby conserving donor sheet.

52.  The method of claim 51-wherein refraining from pressing with the thermal

printhead includes refraining from pressing with the printhead when the consecutive
pixels to be printed are separated by at least a minimum distance of 2 inches.
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parallel to the printing sheet translation axis; donor sheet apparatus
i ncluding a take-up shaft coupled to a take up notor and a 15 supply
shaft, said take-up and supply shafts for coupling to takeﬁ é%l %fmand
supply rwblog/s9R@spectively, of donor sheet, said take-up "gP0%9312° i ndi ng
t he donor sheet on the take-up roll after the donor sheet is drawn from
the supply roll and interposed between said thermal printhead and the
printing sheet; 20 said thermal printhead being transl atable paral thl to

t he pri ng3.axi Ehe srethed gf Plagn & m?'HQ"}Sr‘i%ﬁﬁt%se SEEr %Pﬁ?ﬁ'f}&a%f patn,

ext endi ”@erﬂﬂhﬁhﬂ;ﬂl\e t@Rpshg: print axis in an area between the clanps by
pressing the donor sheet against the printing sheet and sel ectively

energi zing the thermal printing elenments; 25 neans for securing the
printing sheegelectinda regivkled masonpnimreitgthermenory pegion injuddfe@memnary
rel egsing the printl . i ;

bri n ngogride Forghebriehe g dhe PERCHR, ¢ oo ipatdh3onisDiatbdp rows

t r ans| at and coleanrss ofspikels; 30 t hernal printhead, said donor sheet neans and
said neans for securing the printing sheet for printing the multicolor
graphi c product on _the printing sheet respgnsi.ve ]&o t he tored data

repr esent at i velogngtin&agheemenoecaiapArE 'BBE?BhE?P whg vﬁ{éﬁ%f)ﬁ(e aid

cont rol | gsrreépisditie o Praogianviyrigeatiant sdoibe @rintedonythagsintingtsbdet her ewi t h
for controlling printing sheet translation neans to translate the printing
sheetVin one direction parallel to the 35 printing sheet translation axis
bet ween successaming thre memeridosdiionsier deterginime Whentthe nusdiesof spRsREUTYRJ
to trans LAk i osite direction parallel to the
printi ngbﬁgép%regﬁgﬁg%?gﬁﬁgﬁgd \b\ﬂgﬁagﬁﬁfi ng a different color plane. 113
WO 00/ 59729 PCT/ USO0Q 09426 46. The wide format thermal printer of claim45
wherein said pHeRtthBhusigsatof didrin®vwas éxeeteans threshoidesumberitre step of

t | atabl e cl h | e bet I id

el al? v dEAnRg T AP RnG RboMeTbbl T a0 g e Bondi i ARBRechats (NS
ext endi ngefeainiogsrarh eressikg edenrthe Heemal gsintiracis pasdigs forprialing atlersbaerge

first en(gf Eh% 5&8@{? th8adihowd-amps for translating the printing sheet in

the direction o he printing sheet translation axis, the first ends being
mechani cal |y coupl ed

54. The method of claim 51 wherein the step of translating the printing sheet includes
clamping the printing sheet with at least one of a pair of translatable clamps, wherein
each clamp extends from a first end to second end in the direction of the print axis, and
the first ends are mechanically coupled and the second ends mechanically coupled

5 such that the clamps are substantially fixedly spaced in the direction of the printing
sheet translation axis; and

translating the clamp pair in the direction of the printing sheet translation axis.

10
55. The method of claim 54 wherein the step of translating the clamp pair includes

energizing first and second actuators mechanically coupled to the first and second ends,
respectively, of the clamps for translating the first and second ends substantially the
same distance in the direction of the printing sheet translation axis.
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to one another and the second ends being nechanically coupled to one
anot Eer suchh tgat the clanps are substantially fixedly spaced from one
another in the direction of the printing sheet translatio LS, i d
printing YRMB9Pans! ati on means further including at 10 ?%’3??"?’8’322%
actuator coupled to the clanp pair for translating the clanp pair in the
direction of the printing sheet translation axis between first and second
positions. 114 WO 00/59729 PCT/ USOQ 09426 47. A nethod of printing wiith a
bher mal §6i nimathied obPrnins Witha DEEBRLP R it & Bl ical YapPihreryc
3 hteet l rbrﬁél‘bfr\ipﬂﬁg @héét?ih&ﬁicht.‘@:dﬂﬂferehanﬁlm plspsnespeEndive tesdiected meachihe e
ata representative of the.co I S1.0g. t .. 5 A
suppor t |rﬁaa?lﬂ|§ 7 FeRggeuinlie qungga%&z% Q@@W{A(?E)H}%BSE@W%&??@%BQ suppl y

| ength of donor sheet corresponding to the color plane to be printed and
I nt esposi ng gasectdadctivig d Bepsiyggthlotrighbr bledetemnrespendingrtothe cplor ptanead

d th i nti heet, the th | pri '
o nt i ngbdiennee S hiesbdng A et e, Sl A Belled il T 08 1
C) pri ntprivghedeandltioe prihtimg sheett the iheirmel pantbradhavingsdn atray WaPARtiIRGt endi ng
par al | el oib o DbkiBhafel Aoy ASkHinb et RahbiaggRakist 0 the printing sheet

y epeating t ol

translation axis . owm ng steps 1) and 2) alternately 15
1) translating the printhead parallel to the print axis and selectively
enerlgi zi ng tBe t hewnting tpeicslarrpjare endhe Srinking sheeldsdiring swathsgprenRdisgeet

agai nst 4 BRq M5l NIsRahydty dhHidaenbes driinl drivch @ sREoR aixisco ylfapdatin
donor sheeﬁ‘g agéi‘st txﬂggsgri nt~I!1é£{Xd; 20 2) tr%ﬁ{sllngti ng thespriont ixng ysjhe?e&tal S
par al | el thedoowingrieRs } 0 24 2[teMekYeen print swaths; and 25 D)
perform ng steps A, B, and C for each of the color planes to be printed to

print the mul{y col pangammiite MirRHESH iPthd ditediohrdfitng paheskis antiesetddtivelyen
printing at | €ast .. - . .

15 energizing the thermal printing elements while pressing the selected donor
sheet against the printing sheet with the thermal printhead so as to draw
the donor sheet past the printhead;

2) translating the printing sheet in the direction of the printing sheet

translation axis between print swaths; and
20
C) performing steps A) and B) for each of the color planes to be printed to

print the multicolor graphic product on the printing sheet, wherein when printing at least
one of the color planes the printing sheet is translated in the opposite direction along the
printing sheet translation axis between successive print swaths to that in which it is

25 translated between successive swaths when printing a different color plane; and

wherein, for at least one print swath, when consecutive pixels to be printed are
separated by more than a minimum distance in the direction of the print axis, printing
that swath includes refraining from pressing the donor sheet against the printing sheet
30 with the printhead when translating the printhead at least part of the distance between
the consecutive pixels, whereby the refraining from pressing substantially prevents
donor sheet from being drawn past the printhead, thereby conserving donor sheet.
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one of the color planes the printing sheet is translated in the opposite
direction parallel to the translation axis between consecutive swaths to
that in which it is translated 30 between consecutive swaths when printing
a differewomsbmy pl ane. 115 WD 00/ 59729 PCT/ USOQ 09426 RET/USHAEt hod of
claim47 including: providing a vacuum wor kbed having apertures in a -
wor ksurface thereof, the step supporting the printing sheet including
supporting the printing sheet on the worksurface 5 of the vacuum workbed;
appl yi nggpuct Aenethadidieriafing Wwithes theveral printer itnaf prings armultieelon granhic BEAsUChg
the printing.sheet to.the k . J 1 i A ¥ suction
to the a%%ﬁ‘%@@gﬁhgﬁ?{qg%%{% %gg{ R%ﬂg?}%ﬁdﬁy@s erfa‘tg Ct;"g?mreel ealgidr?gat he
pri nt i ngreghesgntaticmuiticolmrdrphiic praductTpempesRgdne st Pim 47 wherein the
step of translating the printing sheet includes clanping the printing
sheet with at | east one of a pair of translatab]e clanps, er el
clanp i s novable beeeting aisumpldendtdh ffangrsege %W&??R@Mé“% %?P@é p?%]%{]tr(])e
printi ngpg _fb%te&a@@%é%smgdé Beonen 5sm|nefaxp@|;avedgmmmte~iaene@mrmaénpméw]?énds
roma irst end to _secqnd, en ar. : - irst
ends ar e@RddMRARMEUTNY §he‘°ctoﬁ'tﬂ t&ﬁ’rWSPBrr@hgﬁéthﬁg'rntgg%dB_{rhgtog gﬁg?\%g g%ggéﬁg ,
mechani cakiendiryipbed trailiogenarotaleadigeend aleag a pentyGefretirsiDs AT al | y
fi xedly spaced fromone another in the direction of the translation axis;
and 10 translating the clanp pair parallel to the translatiqﬁ axis;, 116 WO
00/ 59029 PCT/ B30Q' psintisg 8T8 CqiREPlRserBHthe PrtRgmnegt heiid V4 éeé‘te&‘j’"b?
trans| at 'aflﬁgtﬁg)riﬁ 2408 shBktantiaf) BAhOgonANE TS plimthd shiedt teamslationcnds bgt uat ors
mechani ca c UP‘ ed to the first %\gg gecogg ends, respectively, of the
cl anps f éereatinesthadeiRyvingstens Lrandhd) 8iTRP ends substantially the sane

di stance parallel to the translation axis. 5 51. A nmethod of thermally
printing a color plane of @nEPrhiieloh tH6 BRBEGoPbPMErif s and selectively
15 energizing the thermal printing elements while pressing the selected donor
sheet against the printing sheet with the thermal printhead so as to draw
the donor sheet past the printhead and print on the printing sheet;

2) translating the printing sheet in the direction of the printing sheet
20 translation axis in an integer number of separate steps, each step
translating the printing sheet by a translation increment substantially equal
to the printing width; and

C) wherein in performing step B, at least one of the steps 1) includes
25 translating the printing sheet in at least two steps, wherein one of the
steps translates the printing sheet by a distance less than the increment
and the other and any additional steps each translate the printing sheet by

the increment.
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printing sheet responsive to nmachi ne readabl e data representative of the
graphic product, conprising the steps of: 5 selecting a donor sheet
corresponding to the color plane to be printed and interposing the donor
sheet beﬂMB@&5§7?hernal printhead and the printing sheet, RGEUSYNYfal
printhead having an array of printing elenments extending for a printing
width along a printing sheet translation axis; 10 printing the col or plane
onto the printing sheet in successive print swaths by translating. the

t her mal 58 i ntheadetiashef daipp PAWRSERE @?t%@hﬁﬁ”%‘ét"ﬂ%g‘epP'i'Wtrlgn?gh%Q%é'é?t

\tA/L _alnsl alib e tasi e hcifledatdnspitingehedinting hebestidretHRth@ triilihg R dadfengnt s
I'1e pressi or

t he do heet . agai nst _t rinti.n eet . wth the thernmal
b nt hedand the i) SR SRGShIS ke sitstaalV ained FacnRodhe et
pri nt i nghezhesttpitelainsthatdiectiax io§ thebprtinterenshprat ttansisibhsxis od tdheexi printf or  at
| east. O %ﬁa%i nt swath, when consecutive pixels to be printed are separated
by re an"a mninumdi stance in the direction of the print axis,
printing 20 that swath includes refraining frompressing the donor sheet

agai nst gge Pr{dilefbPOEahinEY WHdIBinPthrtitds eltrahSIBtih G B bARIPSHA includes
printhead at | t réfsﬁf8 t he di ?tance g)?tween ﬁ{}ge consecuttve pixels,

a eas a
wher eby ¥3BPINGrt Sipr’i{?‘HQ R pre&leRst onB A ARFILPT VantiaabiR dampsnhetsiRet
f rom beigaghdil hasidd femp first eaddo stbermd byd d tisedivédtipndsirthe psiheakis, amd.
The et Qﬁdf'Oft@rgai m. 51 -whﬁ:r l| n rﬁerq?' '2 (1o %ﬁorﬁ?‘%e Ss' gg 'iéglg}she tlhgr mal
printhe SRt gsar?é??%ﬁam?%yfqu P % %I ng 9 rhcg 'l;? |H% %@Ae he
consécutsuch thai theldamps lage pubstastially bxesty apacastalopgdine diastiormohtransiation;
di stanceanQ)f 2 inches. 117 WO 00/59729 PCT/ USOQ 09426 53. The net hod of

claim51 including the steps of, prior to printing a print swath,
performng the steps of: selecting a region in a nenory, wherein the nenory

regi on i ncl udeshshatieBeltlarplpedihites diretti@ashthel pritingfsHeee transiatios wiish, the
menory | ocations corresponding to rows and colums of pixels; storing in
each nmenory | ocation data indicative of whether the pixel corresponding to
t hat nerffry |Tduatmietmod ef ¢lainh&7pné¢indiang parfarmingstiepsiAjgarehBrtor each of the color

planes to be printed to print the multicolor graphic product on the printing sheet, wherein
when printing at least one of the color planes the printing sheet is translated between
successive swaths in the opposite direction along the printing sheet translation axis to

5 that in which it is translated when printing successive swath of a different color plane.

121



10 exam ning the menory | ocations for determ ning when the nunber of
consecutive blank rows exceeds a threshold nunber; and when the nunber of
bl ank rows exceeds the threshold nunber, the step of 15 refrajning. from
pressi ng YRQYSH2? nal print head agai nst the donor sheet corﬁ%@%%ﬂ@g‘
refraining frompressing when the thermal printhead is position for
printing at | east sone of the pixels of the blank rows. 54. The net hod of

claim51 wherein the step of translating the printin she |nclud
cl ampi ngPk he /brmﬁtthpﬁg)f%&,{éingl\f("tl gth qr@ggprlaﬁ %‘fat BIBE ¢ “F‘? 2h8ra BI e

clanps, ekt bn 2896 Ieg aiaet ex besrdatd ddot plahies séspeméwteaosﬁmﬂﬂe endlable t he
direction of theﬁﬁrln I,rst ends. are hani cal | y coupl ed

ont Che Cafdsrarsehe e ol Eraphi Sroguet SR ol aoaT Ak L, S

substantial ly flxedly spaced in the direction of the printing sheet

trangiation ax 8581k EBB BlaABinRAdIebBaldiEadbf fRILAG Ahnbhe
printing sheet tra axi's. g he ﬁ re|n t he
step of Wwharedh Mthrﬂgeact’feateladhp qiieats to b wiieted éfeewgh@mgelfecﬁegtdlatﬁacs@é@a@h

actuat or h@?‘él@f@ a??hr'\tYn %t%ﬁs@atrdheaﬁé éﬁél mmemetﬁe% SN withi W@ﬁé IaV@A Y,
of the clanps r rans at1ng Q‘F‘eﬁ{ rst and seco
t

bst t
e i GRiaeparechia lop et aOUReRTETBE ReEh FasHaLen e%eﬁﬁqrﬁﬂﬁ%ﬁ eldin' 178

WO 00/ 59hdthEmAISOBY0R dbarife grdat@tthad tied selected digtaniceh a thermal printer
that, prints a multicolor graphic product on a printing sheet in each of

di fferent col or planes responsive to selected nmachine readable data
represent ati vB) of s$électingpisupplyrledgibtof domep sheeteprrgapondingstodhe celox)plane

sel ecting, egHm% yarloemérgo%é%%@énoﬁmﬁe%QFEQS 'Hkﬂwte@nttﬁ@tﬁ'é?hﬂ'i pl ane

to be prin I nterpgsing a section o | ength between the
thermal PithAed&ad tBﬁcﬂ’”ﬂHBgﬁ eAti ng sheet, the thermal printhead havi ng an
array of printing el ements extending along a printing sheet translation

axis;_10 B) p nt|n thec | ane an,.the pri n e t hs
xt ohidi ng ol Ghg. sPari o8 8 wisdREn AT il §p B oRbE MM HEshB ekl il
transl at i;watmmes/lrtg/arpelpeag |w1@th and extending along a pnnt axis orthogonal to the

printing sheet translation axis by repeating the steps 1) and 2) alternately

1) a) translating the printhead in the direction of the print axis and

20 selectively energizing the thermal printing elements while pressing the selected
donor sheet against the printing sheet so as to draw the donor sheet past the
printhead; and

b) translating the printing sheet by a selected increment in the
25 direction of the printing sheet translation axis between successive print swaths
having a swath width in the direction of the printing sheet translation axis, and
alternately repeating steps a) and b) as necessary until the area is printed; and

2) before printing the next area translating the printing sheet in the direction
30 of the printing sheet translation axis by the distance substantially equal to the
distance separating the area printed in 1) above and the next area to be printed.

62. The method of claim 61 wherein the step of organizing the color plane into areas
to be printed includes organizing the color plane into rectangular areas having a first
pair of sides parallel to the print axis and separated in the direction of the printing sheet
translation axis by a distance that is an integral number of printing swath widths and
5 second pair of sides that are parallel to the printing sheet translation axis.
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the followng steps 1) and 2) alternately 1) translating the printhead in
the direction of the print axis and selectively 15 energi zing the thernal
printing elenents while pressing the selected donor sheet i t he
printing WRMEYRPth the thernmal printhead so as to draw tﬂﬂgﬁ%ﬂ%’¢@heet
past the printhead; 2) translating the printing sheet in the direction of
the printing sheet translation axis between print swaths; and 20 C

per form steps A, and .far .each. of. the color planes to be printed to
print th -nulfﬁ%BV%?O%PBS%FE%BHB§H§W9§Het %pBLinting sheet, wherein when
printing at |l east one of the color planes the printing sheet is translated
in the opposi di i g s 99 \$hted
bet ween succe[ts)gi.veﬁﬁéwing%efa%sp‘i’_@t%@tcrwr%ﬁ_%?ﬁe Félggéla?‘%ggslb%& -e.
bet ween swes &s privethevmutisolan graniic produgt andhe Pentng sheebwhereinevhemarinting

wher & n, of |85s@ind §AFE I MEAES thGdkting SiRtet GORERSIHIdIVSetRiehl sticE8sdive

printed are separated by nore than m ni mum di stance .in the, directipn, of
the pringwattisdn the PRPP$IE difgrtion 'ﬁ%%%ET'%&SW%W@%&GWW%W@EQ WH'%he
donor shiggs ragshRetwhére pAAiing bilkcesBRet svidthaiof b ditierept tolohekmhenhen
translating the printhead at | east part of the distance between the
consecutive pixels, whereby the refraining from pressing substantially
prevents donor sheet from being drawn past the printhead, thereby
conservi ng donor sheet. 119 WD 00/59729 PCT/USQCQ 09426 57. A nethod of
printing with a thermal printer that prints a multicol or graphic product

on a printing sheet in separate col or planes responsive to machi ne readabl e
data representative nulticolor graphic product, conprising the steps of: 5
A) selecting a supply length of donor sheet corresponding to a col or plane
to be printed and interposing a section of the supply | ength between a
thermal printhead and the printing sheet, the thermal printhead having an
array of printing elenents extending froma trailing end to a | eading end
along a printing sheet translation axis; 10 B) printing the color plane on
the printing sheet in print swaths extending along a print axis
substantially orthogonal to the printing sheet translation axis by
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repeating the follow ng steps 1) and 2) alternately 1) translating the
printhead in the direction of the print axis and selectively 15 energi zing
t he therngl inting elements while pressing the sel ected et

agai nst Pﬁ%”@&?&%ing sheet with the thermal printhead so a@gﬂgg%wgaﬁ t he
donor sheet past the printhead and print on the printing sheet; 2)
translating the printing sheet in the direction of the printing sheet 20
translation axis in an integer nunber of separate steps, each step
translating the printing sheet by a translation increnment substantially
equal t®&4.t heApnethbdrod printibd withradtHermahprieten that prettd amultigolst grapBic ptoduetist
one of t i i Lat i (S | east
two ot epd e hssE L R Eorab R Sk chths BsBRhdlis RrehRe 1ededhys 2

di st ancedategeprasgntative of lbe gnaptic peatitict leoropiiaing Hiristeng okddi ti onal st eps
each transl ate the printing sheet by the increnment. 120 WO 00/59729

PCT/ USOQO' 09426, 58. The nethod of claim 57 wherein the step of translating
the printing SheetS$IRCHIO asERRY IeRih<¥ &4on0r sBeeieUTaSPAREING e RO HIdnt i ng
sheet suelbd bahtetirmmlt m&érgbﬁiﬂg?ﬂfbm‘ontdfehe auppbg lefgthttstwebn ftié ﬂwjrmll el _errenth s
array is_substanti al.ign ‘or printing the next nearest pixel, in the
directioﬂ”%gg?ﬁgngﬁkﬁ¥vw ngﬁﬁg?ttranslation axis, of the next print 5
swat h. 59. The nmethod of claimb57 wherein the step of translating the

printing sheegyincly | iy [sr ¥ | e of a
pair of tr ans?ét ab‘:)rléﬂgfgatrrr%s ) I\Mé!?ré% ?ﬂ tgégﬁhgﬁgrsrgggﬁbgﬂéé g?l\’r%téhr% g)a?b(r@ " end

t o skbondoBa@ Piintads. dinddravinmaselagied pidthtaleng g priating shret Frangdatiehasisar e
nechani calibstasang thoyofal REthegPRAXRNES repsdiriy al dt¥ps PPRh@d) altsakely hat
the clanps are substantially fixedly spaced along the direction of
translation; and translating the clanp pair in the direction of the
printing sheet) tr amghslafimmtrexprinthé8d inties detdtiod afthe bantratd andcdaletitivgly

e 0T 15 4 ERRloG1th Bhrklp 96 Okt KRGy SA0RR b il et

15 against the printing sheet so as to draw the donor material past the printhead;
2) translating the printing sheet in the direction of the printing sheet
translation axis by a distance substantially equal to at least the selected width;
and

20

C) performing steps A) and B) for each of the color planes to be printed to
print the multicolor graphic product on the printing sheet, wherein when printing at least
one of the color planes the printing sheet is translated between successive swaths in
the opposite direction along the printing sheet translation axis to that in which it is

25 translated when printing successive swath of a different color plane; and

wherein performing one of the steps 1) for at least one of the color planes
includes translating the printing sheet in at least two steps wherein one of the steps
translates the printing sheet a distance less than the selected width and any additional
30 steps are each substantially equal to the selected width.
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when printing at | east one of the color planes the printing sheet is

transl ated between successive swaths in the opposite direction along the
printing sheet translation axis to 5 that in which it is transl }@g when
printing ¥Q&¥e¥Y2t ve swath of a different color plane. 12}_’%%9@/ 29

PCT/ USOCQO/ 09426 61. A nethod of printing wwth a thermal printer that prints
a nulticolor graphic product on a printing sheet in separate col or planes
responsive to machine readable data representative nulticolor graphic
product, conprising the steps of: 5 A) organi zi n% a selected col or plane
into sel68ct ed hermathast ofdlaime 64 srhespia estem@wansammg\the pARtingasheet imaludes

obj ect's dignbiig hérbtrnﬂngrsﬁem bith Bt Rocie RGPS liobAREeS AGbRAGMER! Wherdth ong
prl nti ng shee transl % ereln e obéect s With é&‘Oﬂe al ea

S a
are sep&3hAMR IRNGH e @rﬁt 6936%%9“%?%@ thee 'feqtkomﬁa% paﬁt 5524 om
t he obj egré Sirdtrendshee PhdeanitadigTopla m@tmogfdeaicwmbbmlbéw cRlpped ed

di st ance; selectin | ar. t COLT &S ng.to
the Soi GepraAbnEERRS AFy ReaeBidi Heehy s A80adey Bhebfir SEPETHaRg:

| engt h tztdveen the thermal printhead and the printing sheet; 15 O
printing each of the areas of the color plane on the printing sheet in
print swaths having a printing width and extendln? al ong print axis

ort hogonal t dranstatingrthgtclarge Padp the difestian ehthexarinting S{“@ﬁéﬁ@ﬂﬁgt'@'ﬁéX@t eps
1) and 2) alternately 1) a) translating the prlnthead in the dlrectlon of
the pri axi s _and |veI ener i zin rnal r|nt|n enents
wht1 o prtsser domistaodar BEraahy HEtnd S Aate hEE EodRr aBinng of

to d { aw grimind sheet adrwehswfzstg nhdehing rea:ddwa?ﬁtaamb% rdcair)erttai?risd)feth]? rcx}(g»:}drhﬂane t
printin ed increnent in e irection o e printing
sheet t%ﬁﬁgﬁﬁ%sgﬁmg%? gﬁtmeen successive print swaths having a swath
width in the direction of the printing sheet translation axis, and

al tegnatel y r,&—)peatéeﬂ‘@:tﬁ\tg@éo@ér SHEbt Rbras nwﬁgwmé eknbr b|aha6toafee;ﬁmtéd and
printed; and ef.ore the printing

rin t he next are
Pheot °1 HnERROSiRg 108 Honorsthest betest A Abe ip SEtiedd BRuRa N Ao SPrinone
di st ancealsmbatsaebtteadjlhg fega aredatetrhimed printing width along a printing sheet translation
axis;

10 B) selecting first and second portions of the color plane to be printed on the
printing sheet, the step of selecting including

determining the end in the direction of the printing sheet translation axis of the
color plane to which the printhead is currently the nearest; and

15
selecting the first portion of the color plane to be between the printhead and the
nearer end of the color plane and the second portion to be the remainder of the
color plane; and

20 C) printing the first portion of the color plane onto the printing sheet before

printing the second portion of the color plane, wherein printing each of the portions

includes printing in successive print swaths, each having a printing width, by translating

the thermal printhead along a print axis orthogonal to the printing sheet translation axis

and translating the printing sheet in the direction of the printing sheet translation axis
25  between print swaths. ‘
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di stance separating the area printed in 1) above and the next area to be
printed. 62. The method of claim6l wherein the step of organizing the
color plane into areas to be printed includes organizing th pl ane
into rect™AgUPHP® areas having a first pair of sides parqu§%$@k¥ﬁg print
axis and separated in the direction of the printing sheet translation axis
by a distance that is an integral nunber of printing swath widths and 5

second pajr sides that are parallel to th i ntin heet, .t ransl ati on

oo B e SRciat BermstngS praiad i tish BaRier) &ithe B3R R ng

t he st ephefdireD)iopef franstatign sf tEsprtingBhamidh Gle dicectioacdt tbé prihtng sheet pl anes

to be pryj . S0 j L i .

ori nt i g Sisgdjor® g8 behfedt bfiecabfy Kualiiflethe 3R sS uRli Bited Bohottuive

t he pri mrimgwsitleewhies prindingtiag sectiun pediensldee seloy plangeemthe printing Ymsdsi t e

direction along the printing sheet translation axis to that in which it is

transl at ed when printing successi ve, swat hs of a diéferent col or plane. 123

WO 00/ 5889 Pe st bholdlaing £6 whersinyaesPrighng the irshrerion qfibe calorang er

g h?]E pritnés:iiri@cﬂuhlbi qahgati@m@phienpmm@wehqmmtrm @igédlfdnrtﬁ JE@@&htih@sﬁé@tﬁ of
ifferent_col.or pl.anes responsiyv Q i rea e..data representative

of the. gralitrn Py BETE AR Al yb BWARE lBe pBOERBr LUl " Ciopl y

| engt h dfardbaton étestencamsesplivedpring sveaths evheol wintipigdhe secontéeopidamefdbieand

i nt erzposd i f ply I ength between the thermal printhead

and t5heségr?fgrn@flﬁg%br}ggtp?hgg"a%Pié%{t?i ng the color plane on the printing sheet
in print swaths extending 10 along a print axis, and having a sel ected

\t/vihdt h al ei'mg ar Hees igfe&ﬂudswosa_aﬁﬁ GFr\ﬁlﬁ@Het at ir@ast@ps iogI trgﬁylb;ﬁ?gfﬁrﬁé éhllwt'(ngiélﬁe%’éigﬁéllt’alb?:% 0
e rrn axl S repeatl n e €ens and . r e ransl atil n
Lhe bri rinRRtY e TRE Ry sl o8 optl ol air bf bRl plhguds, ViRt ' "9
ener gi ziearht ¢dlemiphexdtends poma firgl eslddorsecendienidan phee dsectiprt dieths glriet ed, dodor
oot . prmé _ , :
Checpri ATRIERLAS ARSI GARRL. S e LoodAM IR AOBRE L SERY poc
pri ntSi ngsushelbat therdla@patare ﬁugﬁia@tla fixeflly faaerd slopstthatdirgelign efianslationit
| east thghgel ected wi dth;

translating the clamp pair in the direction of the printing sheet translation axis.

126



and 20 C) performng steps A) and B) for each of the color planes to be
printed to print the nulticolor graphic product on the printing sheet,
wherein mhen rinting at | east one of the color planes th sheet
is transl ¥ %gg?meen successive swaths in the opposite dﬁ?@@%@%ﬁgglong

t he printlng sheet translation axis to that in which it is 25 transl ated
when printing successive swath of a different color plane; and wherein
perfornln on t eps . 1) for at |least on he col or Ian

Phel udesh s anbrartngg o Rerhaiarigheeeeior plaaf o adouhiERls” i pRARE anhe
of the s d;bremmg stH@nsésncﬁsntehte rpathine ngaddidetdata cbm*eamtatwesfsthermlort blane,
selected wdth a ditional 30 steps are each substantially equal to
the sel e%%@”%%@ﬁe. g{%ﬁ’qm 00/ 59729 PCT/ USOQ 09426 65. The method of claim
64 wherein the step of translating the printing sheet includes clanping

the printing g eEtsé/}ectﬂ\egﬂ% d'oﬁ@?%hé’éleco‘?ﬁes%oﬁéin t8fthé 'b%ﬂﬁ'p?érﬂebﬂoeoé?bﬁﬁﬂé%i and

whereéin each cla roma first d second end in the.direction

of the plmeﬁpoa;agéhe dpgor sheetihatypen ddbedpal %Bh%# BaVing anarsRLaraiRg t he

second egidfmdiis BRizherld tor aptebe’ rinirradprinitihgf widite akingra prigtiey Shidsttteisiztiony
fixedly spaced along the direction of translation; and translating the

clamp pa®Sin the direction of the printing sheet translation axis. 66. A
rret hod of thermally printing a color plane of a multicolor graphic product

o Printing Sheﬁﬁntfrqumgpﬁhif %eEQn(ﬁTESRb?H@ Jé?t%jegllo‘? g%ﬁ?ea wWHelPE ﬁ thﬁh lagenof

t he oI or pl an WE&
cor r espodldihegartonsisac eérprmtlagen sHCerRsSHE PRt syvadhs hﬁ‘t"@gﬁo@'m@gﬂfﬂi@”@&hor

sheet beih\éecﬁrbc%omﬂrtﬁ@bnﬁm sﬁ@ét(iré}ﬁéfatm @ms @Ws@)tc@é&%ly %h@&tmﬁ'tﬁ@ﬂfﬁrﬁwal
ext endi ng pr 8 redet er m rinti Pt% ) Inﬁl ng. s

trans| at PnNeg ”QL@pﬂf‘ é’? ORgNe st‘ﬁne “E%é@%& ES% PYRUNEEEE d¥e col or
pl ane t otrheslatingtradpntiighsheqiin the digectionetf,the Ipeinibgsheét sataatiomaxisncl udi ng

gfette nbgﬁvee}ﬁ r‘ierﬁdsvs}aﬁhs haemdl rection of the printing sheet translation axis

wherein when printing the first portion of the color plane the printing sheet is
translated in one direction along the printing sheet translation axis between print swaths
and when printing the second portion the printing sheet is translated in the opposite
20 direction between print swaths.

71.  The method of claim 70 wherein the step of selecting first and second portions of
the color plane includes:

determining the end in the direction of the printing sheet translation axis of the
5  color plane to which the printhead is nearest;

selecting the first portion of the color plane to be between the printhead and the

nearer end of the color plane and printing that portion of the color plane on the printing
sheet before the second portion of the color plane.
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color plane to which the printhead is currently the nearest; and 15
selecting the first portion of the color plane to be between the printhead
and the nd of the color plane and the second port Ay t he
renalndeﬁp§$&§ﬁ%§ color plane; and 20 C) printing the flréi po%@@gﬁ6of t he
color plane onto the printing sheet before printing the second portion of
the color plane, wherein printing each of the portions includes printing
in succ iv e i | ati ng
the thor il prr a8l Biim FR0ReA el L chidB b EhBhmig 47T ooy
translation axis and translatlng the printing sheet in the direction of

the printing $heghinid gﬂéé%élﬁﬁh @Pﬂhé r@%@eﬁi W’tﬁ@ o(?r’e'cﬂén %‘f"ﬂ{&érlntﬂr@sﬁ@t
00/ 59729 PCT/ USOO'.09

cl al erein n-printing
the fi rstfaqﬁﬁttqrb@,x%frel@%e& ht?rf"ﬁt %’Pl%se’t:?féd gndee ﬁ‘@n“ﬁ?r E"?aﬁsl atl on of the
printsing sheet in the direction of the printing sheet translation axis
bet ween conse(?L{tl ve. swabn% th% sa as It pa %elt ween ﬁnrse Utr'r‘;ﬁ . (fl’l nt
swat hs when p ?RETWQ‘QW e%j B 88 heoP P JoI"GF %rl RE PN % ?) inting
sheet. 68. The nethod of cl aim66 wherel n when printing the first portion

of the col or n@i ?&i’r};‘; ﬁm'%%e‘i’écft@&td'i Etu&rﬁ of ﬁé‘ﬁ‘sﬁ%ﬁérﬁ P{‘th%fleeQﬁoHro'f iHd Bﬁntﬁ@ﬁ%eét“

the directio Intin ee translation axis between con utive
swat hs |tgartsi@nczsp@>@§|t@§edpwa thﬁ nearel 8Rd of the eQlps PlanedA bseRed consecut i ve
printy swat hs when printing the second portion of the 5 color plane on the
printing sheet. 69. The nmethod of claim®66 wherein the step of translating
the printing sheet includes <clanping the printing sheet with at | east one
of a pai73.0f Thansdthddbf elaoch #2pshersirethe step e detarhamipgee podisiohrobtmea f i r st

end to - di ' d
are mocraniageq ol fekfold ¥} pRRuR oS8 BilsRud R iftied Ak intlo FCS
that t hepczsltmmw@pesy@ti@tramhm readabledhip wpsesantalivenef thﬁ@umul@%\tq PHOTof
transl atﬂr%latnﬁi@oﬂthéf})ﬂnﬁhg%ebh%n@' anp pair in the direction of the

pri nt5| ng sheet translation axis.
wherein the step of determining the which of the edges of the color plane is
nearer includes comparing the position with the known relationship of the selected color
plane to the printing sheet.

74. The method of claim 70 wherein the step of translating the printing sheet includes
clamping the printing sheet with at least one of a pair of translatable clamps, wherein
each clamp extends from a first end to second end in the direction of the print axis, and
the first ends are mechanically coupled and the second ends mechanically coupled
5 such that the clamps are substantially fixedly spaced along the direction of translation;
and
translating the clamp pair in the direction of the printing sheet translation axis.
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WO 00/ 59729 PCT/ USOQ' 09426 70. A nethod of thermally printing a color plane
of a nmulticolor graphic product on a printing sheet responsive to nachine
readabl e data representative of the color plane, conprisi ps of:
5 A selé@?ﬂﬁ@qﬁgdonor sheet corresponding to the col or p”g%%6$@m%§%printed
and interposing the donor sheet between a thermal printhead having an
array printing elenments extending for a predetermned printing width al ong
a printing sheet translation axis; 10 B) printing first and second
portions of the color plane, wherein printing each of the portions

i ncl udesy=pr i M hRBhod of PREIREPWIE athrhal et hthal printega enutidatdr grgphicdirbdiiet

the direction of the printin eet. tra i i 2SS

tr ansl s PARGYS RGFAEn Ssm AL ORGP R e TR e b PSRRI ablene

pri nti ngiathegtresentasivatof the axitzotondgyraphiamsbdudtngompesipgithe istepsstfeet in the
direction of the printing sheet translation axis 15 between print swaths;
and wherein when printing the first portion of the color plane the printing
sheet is traksl atssdectinganeupply denathf dpeagshert ceriespradingriedie £p1eh8lade on

axi s betyyeRniHibAlandViRlchSosiAgd seaaBn R kY gmlgg@d@ﬁmme@ofﬁé werhbe
|

printing sheet is translated in the opposite rection between print
swat hs. Prntheatand thRRNBINGERESH 70 wherein the step of selecting first and
second portions of the color plane includes: determning the end in the

directi f th i nti t LA X1 S af: | , t
Whi ch the pr ik nedd Moo HOEF bidd 93 R bARIR el phfit suaff SliphlingP | ©
pl ané t calbrg batrint exist dred paving leesalectad widdh alpagecprinding dieet ransgtion axisane

and pringj ' f i B&HR tHRIIBRMITY $t8ps 1§Bnat2)bef ore
The Secomls Rl B o G B B e S B B 68436 72

The net HJ@raatedy ai m 70 including the step of, prior to performng step A)
determ ning the position of the printhead in the direction of the printing

sheet —translati on, & Sddtd prifind L tthe' diftlioR™ 17¢ ARFa RO dRa YerddifesO! OF

pl ane; . .
15 energizing the thermal printing elements while pressing the selected donor

sheet against the printing sheet so as to print on the printing sheet and
draw the donor sheet past the printhead,;

2) translating the printing sheet a distance substantially equal to at least the
20 selected width in a selected direction along the printing sheet translation
axis; and

C) performing steps A) and B) for each of the remaining color planes to be
printed to print the multicolor graphic product on the printing sheet; and

25
wherein after finishing printing a color plane and prior to printing the next color

plane, performing the step of

determining whether one of the end of the color plane to be printed next is
30 nearer, in the direction of the printing sheet translation axis, the current position of the
printhead than the other end of the color plane to be printed; and

when one end is nearer, printing at least part of that portion of the color plane

between the printhead and the nearer end of the color plane before printing a least part
35  of portion of the color plane between the printhead and the other end of the color plane.
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5 determ ning which of the ends of the color plane is nearer thermnal
printhead; selecting the selected direction of translation in the

directio printing sheet translation axis to be t earer
end of tﬁ58co or plane to be printed. 10 73. The nethod of /g$&@§g@wherein
the step of determining the position of the printhead in the di rection of
the printing sheet translation axis includes determ ning the position
responsi ve to machi ne readabl e data representative of the cunulative prior
transl ations of the printing sheet; and 5 wherein the step of determ ning

t he whi d%. of Tttteeﬂettgehofdﬂamh@wmetyeunpihaméen of trae@aemg thecprintey shegpindluded he

posi ti oy blﬁgttﬁéglﬁﬂﬂﬁg sh@élﬁ\fvéﬁ’ﬁf tefteto?% er 6 n&%}&tﬁb@claﬁp@”ﬁlhe& iy he

prlntlng alm transfating

the pri PECAgIARB&XIeNAS fRfa first aﬁeut%e@w' gR¢ it thegdisertien cwttleh PENt gsaANtne
of a paitfie ﬂfstterna@siremé&rentdam PRSupWesed the @fz‘@hdcérﬁjmn@éﬁ@rﬂééllyf EqUpléd T i r st

end to.secpond the dire tlo t he f|r t ends
are oo irnaarie SipPS et AR mNo st et kaAt s Asctiss o) tan SRt

t hat thend anps are substantially flxedly spaced al ong the direction of
translation; and translating the clanp pair in the direction of the
printing sheet translation axis. 128 WD 00/59729 PCT/ USOQ 09426 75. A

met hod of pr itinskjingitha clarp@airdn thy difeetion efadhemrinting shestiirangation agisaphi c
product on a printing sheet in each of different color planes responsi ve

to machi_ne readabl e ta representati f th mul ti col or aphi c product,

conpri si‘dg ttﬁemsel? Og er@aﬁ)} PHRIIRG 8 gofaP? rL‘FpB m‘é'H@‘?'HrSWP od é’ﬁg

cor r esp@miciting sheet fesponkive tpIneashing ceduabiy dataaepesubntativer gfahe RYlat piatd,i on

of the %Bﬂgtrﬁrl‘geﬂ%tﬁe%%) yeen the thermal printhead and the printing sheet;
n

B) printi color dne on the printing sheet in print swaths extending
10 along a print axis and having a selected wdth along a printing sheet

trangl ation &gtérmining that the color plane to be printed includes an object to be knocked
out by one of another spot color object and a process color object in the finished graphic
product to be printed on the printing sheet;

A) selecting a donor sheet corresponding to the color plane to be printed and
10 interposing the donor sheet between a thermal printhead having an array of printing
elements extending along a printing sheet translation axis;

B) printing the colorplane onto the printing sheet including printing in
successive prints swaths, each having a printing width, by translating the thermal
15 printhead along a print axis orthogonal to the printing sheet translation axis and
selectively energizing the thermal printing elements responsive to the machine readable
data and, between printing successive print swaths, translating the printing sheet in the
direction of the printing sheet translation axis, and

20 refraining from printing those areas of the color plane determined to be knocked
out.
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substantially orthogonal to the print axis by repeating the foll ow ng steps
1) and 2) alternately 1) translating the printhead in the direction of the

print axi | ectively 15 energizing the thermnal prlnt gpgt s
while pre ‘gg%ﬂggﬁﬁe sel ected donor sheet against the pri ntlér?g §dheet SO as

to print on the printing sheet and draw the donor sheet past the
printhead; 2) translating the printing sheet a distance substantially equal

Lo o A % R RE 4 2 g B b LS 20 s,
each of debermieimgi wiherycomdemutipé pheds toob@enntad aresxkpavatediinthe Hisectidnt ofdbeor
graphi ¢ go?.n?gygbfhpwﬁmawé it %?ﬁgnceafia@élaﬁm%.ﬁé@ nﬁElh@fng%l?hl%El%é@é

printin

per f or mqugrexsn@n@mepso e be@@m wtr@ﬂmreph%\e Qﬂfﬂao@ﬁct r@@detmprb@et@ﬁemm that
pl ang t ghpeoREsdtTE db@éﬂaré %o%‘epﬁﬁeﬁéérIaftuhg?tﬁé’ﬂ]e@m'éeﬁhhmléaﬂfav&diﬁrcﬂhltﬁél ng

h I h
ot her oBMING ShESLBNGH ANARSNBANEErBSRCEeL AP athating elafte Pelvic

print Ihng:gatsed:lﬁa&t pipalstfoo$ubistatigligrire eentivlg dic}n&)r(smﬂge% frohrebeing lniea\mﬂepxalst the
print hea or pl ane before printing a | east
part 38" %r%%gfcgbﬁgnlﬂ}ﬁo%?ﬁgl%%% ‘bet ween the printhead and the ot her
end of the coI or pl ane. 129 WO 00/59729 PCT/ US00/ 09426 76. The net hod of
claim 7579'mefméﬂmbh€oos&ﬁaam 7%@5&&@.%&1 bRAtiRg bﬁé 'o'?%é@@l@l’r P!ah%‘s.‘#lﬁ’@s
clanping the printing sheet wth at %g%t' onerag H%al ranslathIe

cl anps, RMﬁ'@F‘@lsh‘eeIe%F?’@'%lﬁﬁ i i ARROS e estion 2N %”tg@cﬂ?ﬁ?térﬁﬂsah'of‘he
di r ecti eixiPbetWtRnsdridecatveswathd totthat ihiwisith @nssraasatetbbavicraddnsecotig ed
and the sec ﬁnd ends. chaa fcal It oupled 5 such that the clanps are

aRentselty

subst antSANY WERR] Y5k @i rection of translation; and

translating the clanp pair in the direction of the printing sheet

trrL??.SLgf Odr)n a?ﬂimetﬂc?doofﬁ%lgﬂ 29%%4&%%5 ¥f RRhOEEAG e BRMHG SheigAfidés
clamplng the prlntlng sheet with at least one of a pair of translatable clamps, wherein
each clamp extends from a first end to second end in the direction of the print axis, and
the first ends are mechanically coupled and the second ends mechanically coupled
5  such that the clamps are substantially fixedly spaced along the direction of translation;

and

translating the clamp pair in the direction of the printing sheet translation axis.
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printing sheet responsive to nmachine readabl e data representative of the
color plane, conprising the steps of: 5 determning that the col or plane
to be prla%ﬁﬂﬁkggludes an object to be knocked out by one,of;8RRbhR" spot
col or object 'and a process color object in the finished graphic product to
be printed on the printing sheet; A) selecting a donor sheet correspondi ng
to the color plane to be printed and 10 interposing the donor sheet

bet ween t he i i i i ng
al ong a g; | ntlli\nfmétshﬁﬁ ef{J preo%gs?lﬁ%ﬁ dé@a?zgk?ééé@gén% oP% rﬂﬁl'n ﬁlor qf‘dﬁ‘?é‘gfoane gfﬁﬂ
the prin@ |09g1m4’q@reftor prioting thegmpiticelanggaphic pgg@@@ﬁi a/@nphngmsbe@matsmaraéach
havi ng ac@pt Bra'n@g Wi %er%lb”nﬂfb‘-‘r'tﬁét‘t%élél%sttﬁ@bﬁﬁ ing éﬁe&ramﬁ@ag&mh@ng a
print axis orthogonal t|n sheet tmg;;L tTon axi.s

sel ect i veNSPIdRELS t@i“n@"? ﬁ@ t“ﬁ’é‘rsl?é %mig)f@ﬁ 9”9&@%5@%9%@%%“@

machine few@girrgingdhlcat &adslabem AR aaﬂlwﬁerégl tﬁBQhéﬁﬁaIVpﬁ*lrmeéfti insileBSan

transl atin rinti.n i,n t di recti inti
e L A e
pl ane detrensiatienakis for primdiog dnl priouswath3E e d0g WWIM&UM@M@&%S. The
met hod o ing when printing at |east one of the print

swat hs, E%ﬁk%' éﬁ%é’%ﬁ% consecutive pixels to be printed are separated in
the direction of the print axis by nore than a m ni num di stance of all

bl anfg pi xel s, prmlﬁglanﬂaah.aeKe@daq@bsjat&ﬂreruﬁétpam@ dtatrepidientatioe ot thout
portion of th ect, .and upon determ ning that 5 the consecutive

pi xel ar QUL SCEFQ{?BQIQJ(PFOFP?M ng the thermal printhead away fromthe
printing sheet when translating the printhead at | east part of the distance

bet ween the CORSRS %%%ﬁ)éFBI%'?éI ?& grggﬁwgﬁt antially preventing donor sheet

from bei ng drawn pa ereby conserving donor sheet. 79.
The net hod of cl al m 77 wherein when printing one of the color planes the

print4 ng sheepyxdmidingiid datadile fo sbRCOBBRE s tRathfestthe tofdrAtthd B@neEfédnédl&g
sheet translation aXis between consecutive swaths to that in which it

transl at B# et ween consecutive swaths when printing a different color
pl ane.

associating a rectangular area of the color plane with each object;

20 combining those areas that are within a selected distance of each other along
printing sheet translation axis;

increasing the dimension, of each of the areas, that extends in the direction of the
print axis such that the width is an integral number of printing widths;

25
selecting each of the areas for printing, and when selecting each of the areas,
performing the steps of
dividing the selected area into an integral number of print swaths;
30

selecting each of the print swaths in turn and storing machine readable data
corresponding to the objects to be printed in the selected print swath for instructing the
printer for printing the print swath.

132



80. The nethod of claim 77 wherein the step of translating the printing
sheet includes clanping the printing sheet with at | east one of a pair of

transl at s, wherein each clanmp extends froma fi second
end in tﬁ‘;eabg)f)gbe@??on of the print axis, and the first endl'i‘(’slta{(rj%‘rd%g}29

mechani cal ly coupl ed and the second ends nechanically coupled 5 such that
the clanps are substantially fixedly spaced along the direction of

transl atjon; , an ransl.ating th L e directi (o) e

br it ndned: W R it pLer SORPRRE el R BA b ¥

mst Eod fprmtipg@dnesz imgepiaate caprpiasas anq:ivesmnwemhmacbinegegdalpihidat@r oduct
W a ; Q. graphi c product on a printing
sheet i r{‘é@é@%&bg{tg %éﬁ%?%ﬁ@%gé&&wcﬂ]ﬂ@%ﬁ%l printer that translates the
printing sheet along a printing sheet translation axis and translates a

thergal printheaekuAldORBILAINY 4 Platéiahd RR6VAEIAG £ WorKsBfalce fbheughidriihgd fiee Sheet

transl ation axis,. and wherein the thermal printhead includes an rray of
her e RSTUREISHGeL B MO PSR FORE BB, T AL PTOMG FRERGT AR SR
sheet taxapbaiendituterite thepript axisi ng in print swaths extending in the
direction of the print axis, conprising the steps of: 10 providing a
machi ne readabl e data file including data representative of the nulticolor
gr aphi ¢ pr oduwintinglsheet trgnalation oreagsisdpe trapslpdng thepeating shestdniths digeetinn

dat gf i '(fftﬁé’.p?iﬁ{iﬁ%"sh@@ﬂt‘?§ﬁ§at§cﬂ'ﬁéxi§{e of the color of the selected color
pl ane; associating a rectangular area of the color plane with each object;

20 conbining those areas that are within a sel ected distance of each other
al ong pri ntidthestmeeprihthaadltrinstnalbleiis the diteetasi oithehrindariengieothermbl each

the w araeah s 8 Rk ey TRt EingbicoxBhu Bl B Rrg e e
t he ar eds thepriptingishagf tramslatidreaxis esaid thergal acintesfinelndingratiss acp@tarderi ng
t he 18t eRfaiating the thermal printhead in the direction of the print axis and a second actuator
coupled to the printhead for lifting the printhead away from the printing sheet for
refraining from pressing the donor sheet against the printing sheet such that donor
sheet is not drawn past the printhead when said thermal printhead is translated in the
direction of the print axis;
20
donor sheet apparatus including a take-up shaft coupled to a take up motor and a
supply shaft, said take-up and supply shafts for coupling to take-up rolls and supply
rolls, respectively, of donor sheet, said take-up motor for winding the donor sheet on the
take-up roll after the donor sheet is drawn from the supply roll and interposed between
25  said thermal printhead and the printing sheet, said donor sheet apparatus being
translatable with said thermal printhead in the direction of the print axis;

means for securing the printing sheet to the workbed when printing on the
printing sheet and releasing the printing sheet from the workbed when translating the
30  printing sheet;

a controller in communication with, and for controlling, said printing sheet
translation means, said thermal printhead, said take-up motor, said first and second
actuators and said means for-securing the printing sheet, and wherein said controller

35 includes programming stored in a memory associated therewith for:
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dividing the selected area into an integral nunmber of print swaths; 30
sel ecting each of the print swaths in turn and storing nmachi ne readabl e
data cor ng to the objects to be printed in the s

swat h for‘;vg%g{g%gtl ng the printer for printing the print ell@ﬁtjﬁﬂm?gﬁ

00/ 59729 PCT/ USOQO 09426 82. A wde format thermal printer for printing a

mul ti col or gr@gphi Cprﬁﬁlﬁﬁ%éol@ﬂbﬂné or6 kY bASKISdetif sﬁ@@@ésﬁﬁ@pr‘ﬁﬁ's%atﬁé gpes
oot PR P e e e b 3 ITSeR St oo
o e S 19
prlonp ﬂ@“”grﬁhﬁﬁp Hsﬁﬂ%g’? Hé'meazS#-. means for tPangI ating the printing
sheet in the dlrectlon 10 of the printing sheet translation axis; a

thermal print ead(}k{rﬁé&ft’r@ tﬂglpﬁldtlggtstﬂ%egwt‘ﬁ%tdlf&tﬂ'n of lﬂ?e Eﬁhtﬂ‘fg % the

t her mal prlnthea t her mal

ext endi ARNAMIONALS aﬁtwfeqsarﬂaqe péntmg@ ﬁ%@ceéﬁlvmnrn@swé@ atrndefﬁm atl on axi s,
said thermal printer including a first actuator for 15 translating the
thermal printhead in the dlrectlg‘n of the &rlnt %IS .and .a second act uat or

coufPed to thd pri¥hHLRANYRG af leppt AP PHR! HYathy ABIMINAG WhEsHANSECHIY&t i ng
sheet f quixels ¢ baipninted iara)mnmraﬂa:i ing nidre tldamarmmhnem digmnnetln tHeedipdtiohi ofg

h .
fhifhﬂgg AR Rl w3 ElerninRg pRLMERPRELLLIpRE| e PepiER A g
donor sH @tth@rmﬁslrpammeadq@wamr@gw ﬁlqmmww\thm%@ﬂﬂgﬁw prigtleeathahot or
and a %'é’é?t'p)érﬁbﬂhb d|§t§h9e%Kﬁeéfptr@&%\%@hﬁvéBﬁ(feISSfo?%UbE@HﬁéllW@reV@nﬁﬁé(e up

rolls an respectively, nor sheet, said not or
for SR n&?%@ftsﬁéghfé%‘rb%ﬂﬁéfa ’hpﬁﬁbﬁ‘et%ﬂ{& %‘? rtBpiebyrGamse g elewarrs et is
drawn fromthe supply roll and interposed between 25 said thermal printhead
and the printing sheet, said donor sheet apparatus being translatable with
said thermal printhead in the direction of the print axis;
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means for securing the printing sheet to the workbed when printing on the
printing sheet and releasing the printing sheet fromthe workbed when

transl atin 30 printing sheet; a controller in comunj i ith, and
for cont r‘ggl ﬁ@%’z%au d printing sheet translation nmeans, ?ﬁ%uﬁﬁ?%l
printhead, said take-up notor, said first and second actuators and said

means for securing the printing sheet, and wherein said controller 35
i ncl udes pro ranmi ng stored in a nenory associated therewith for: 133 WO

00/ 597283pCT] bswd@ awtﬂyem@'rﬁrm@r%f%Im)&mw@moﬁﬂ'%pf%amm'ﬁguf% sheet
in succaéfarmlﬁg Immersmislé@uwe pixeR @leaddpagatebieyt xaeasd a ﬁfmmdmacétaﬁbé he
directi on iﬁ*?e I’J nt and sel ctl velg enerrg g {?9 her.nmal
orintin efiine et BesronpechivaaiG! atSdarals hoat ERst AGVBIPWD: ng
sheet vvdtsltandeeoftetmmmqjehyrﬂimeads 2) translating the printing sheet in the
direction of the printing sheet translation axis between the printing of

successive print swaths; and for 45 3) when printing at |east one print
swat h, 86t er thaiwige ipeEnatasintercelidlain 83iwhsreintsnid programneing dpredetepamingd by

nor et hgfht@oRbBER pﬂkél%%i?é%ebﬂrét@@ b9'tlﬁ@?r§|h|‘?rﬁhrﬁfdlstéhé‘e Wdﬁes%?bgrarﬁr%ypon
determ n| neﬁ_{qr{\at tﬁwa ﬂnsecutl ve \’i‘? SO separat ed, liftin t he

t her mal f¥R&HRRRE HRfelpWig iR tqur Nag %‘ﬂ%@? Eh syalths| at i ng the
printhead at |east part of the distance between the consecutive pixels for
substanti al | t from.bei r 1 he

ori i head. t HEPEiE AgsaRrR N8I SRk al MBI S BeS HB%td Mmoo
83. Theragide lﬁahudn&amwnm lopation tor eschglixa!of 8% prirtr swathstieompmagy anmi ng
for detd:ﬁr ﬁbHéBSrr@’@&éhdiﬁ@?@%Wééﬁd%ﬁﬁﬁﬁéf&xﬁ%parat ed by at least a

m ni mum di stance 1 ncludés determning that the consecutive pixel are
separated by at least a mninmum distance of approximately 2 inches. 84.

The wide for §ﬁir|n|grlh iaeh rﬁém@halomaﬁan el Biditasiae &f WhegHaHTHE Pikel OF
et tegoRPort it FoURE e pEs: Brifug by R Re iy bR Sy o
sel ected print swath:
examining the memory locations for determining when the number of consecuti