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APPLI CATI ONS [ 0001] This application clains the
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Technical Field [0002] The present teachings relate to
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m cr odeposipRINTHERVDN AaRPaNANGE sZATRMIgkgr ound [ 0003]
PMD processes are used to deposit droplets of fluid
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BACKGROUND

1. Technical Field

[0002] The present teachings relate to.a printhead maintenance

station for a piezoelectric microdeposition (PMD) apparatus.

2. Background

[0003] PMD processes are used to deposit droplets of fluid
manufacturing materials on substrates without contamination of the substrates
or the fluid manufacturing malferials. Accordingly, the PMD processes are
particularly useful in clean room environments where contamination is to be
avoided such as, for example, when manufacturing polymer light-emitting
diodes (PLED) display devices, printed circuit boards (PCBs), or liguid crystal
displays (L.CDs).

[0004] PMD methods and systems generally incorporate the use of
a PMD tool, which includes a head to deposit fluid manufacturing matetials on

a substrate and a nozzle assembly including multiple independent nozzles.




The PMD head is coupled with conmputer nunerically
controlled systemfor patterning, i.e., precisely
depositing droplets of the fluid manufacturing

material onto predetermi ned | ocations of the substrate
and for individually controlling each of the nozzl es.
In general, the PVMD head may contain nulti
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degree of precision and accuracy when used in

conmbi nation with the various techni ques and nethods
for formng mcrostructures on substrates. [0005] Due
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accuracy typically required in PMD applications, and
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within the blotting 2
for avoiding nozzie failure in PMD applications. Accordingly, there is a need

for an improved device for maintaining the condition of the PMD heads.

SUMMARY OF THE INVENTION

[0006] The present teachings include the use of a blotting station
with precise dynamic control capability and single printhead interaction
capability, a capping and priming station that offers several modes of nozzle
maintenance operation and ink mist control, and a drop analysis system that
sequentially interact with a printhead array in an automatic fashion.

[0007]  Another feature is the ability to configure a wiping action of
the blotting station for different fluid and printhead types, as well as
accommodating variables such as pressure, velocity, and vertical lift off during

motion. The inclusion of a single blotting station apparatus within the blotting




WD 2006/ 116415 PCT/ US2006/ 015650 device to correct
the failure of a single printhead is yet another
aspect. A drop mnmist renoval systemintegral to the
capping station as part of waste renoval to avoid
contam nation of the substrate being printed is al so

W 9kgRGks Active Z rmovement of the printhead Wb ses0
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the functions used with respect to each fluid and
printhead type is also considered to be unique.
[0008] Still another feature is the dynam c tracking
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flatness and integrity of the blotting and w ping
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the various elenents of the maintenance station in
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and a drop check assenbly of the PMD system [0009]
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[0009]  Yet another feature of the present invention is the ability to fill
localized fluid baths under each printhead with a solvent and bring the solvent
to a precise distance from the nozzle plate of each printhead to cause a
localized vapor-rich atmosphere to stop evaporation of the jetting fluid and
density change within the PMD fluid. The use of an appropriate material for
the lecalized fluid bath structure that a contact angle of the fluid to structure is

less than 20 degrees is also possible.

DESCRIPTION OF THE DRAWINGS
[0010] To further clarify the above and to demonstrate the
advantages and features of the present teachings, a more particular
description will be rendered by reference to specific embodiments thereof

which are illustrated in the appended drawings. It is appreciated that these




3 WD 2006/ 116415 PCT/ US2006/ 015650 draw ngs are not
to be considered imting of the scope of the
teachings. The teachings will be described and
expl ai ned with additional specificity and detai
t hrough the use of the acconpanyi ng drawi ngs in which:
wORdddischkgure 1 is a perspective view of a S 2006015650
pi ezoel ectric mcrodeposition apparatus (P
i ncorporating the mai ntenance station of the present
teachings; [0012] Figure 2 illustrates a perspective
vi ew of one enbodi ment of the maintenance station of
drayipgs pDnalplpdieatansidef@DtBTinEiof thees@Aeidf lthis temahiags a The
nozzle plate and a print head; [0014] Figure 3
teaghingsswi deaiestifeedarmpexriaings ivith syidttionalapesiibity ass gatalily
of the PMD apparatus that, by notions of a capping
throgigh theowseasidhe eeepympatyirovesafvings dr epicanal ysi s in
association with the maintenance station for the PMVD
apfetrittyis; Q@51 Fsgur epdlpbstiiva peaewpatt iav e pizedesfican
enbodi nent of a capping station according to the
micepesitior eppangs (PNIOP Iorfdralite tHBmsntaRaPLRESH of
perspective view of a tray used in an enbodi ment of

the pheepappimggst ati on according to the present
teachings; [0017] Figure 4Cis a top view of an

empmdi2ientigfe 2 ifusa%tddSefe Hsﬁecﬁﬁ/e%@? dk BER bnodihight of

cappi ng station according to the present teachings;
the H%%&aﬁb%%t%n%@tﬁéP@?&%%ﬁfé?Ct' on view of the tray

depicted in Figure ; Figure SA illustrates a
PEfSASE | YRV BW illestrQ’[eQlaorﬁclz.%{éq)létteaatnido&print head;

{0014} Figure 3 iilustrates the drop analysis system as sub-
assembly of the PMD apparatus that, by motions of a capping station and
nay,anowsforchép analysis in association with the maintenance station for
the PMD appartus;

[0015] Figure 4A is a perspective view of an embodiment of a
capping station according to the present teachings;

[0016] Figure 4B is an exploded perspective view of a tray used in
an embodiment of the capping station according to the present teachings;

[0017]  Figure 4C is a top view of an embodiment of a tray used in
an embodiment of the capping station according to the present teachings;

| f0018]  Figure 4D is a cross-section view of the tray depicted in
Figure 48;
[0018]  Figure 5A illustrates a perspective view of a blotting station

according to the present teachings;




according to the present teachings; 4 WO 2006/ 116415
PCr 1 US20001 015650 [0020] Figure 5B is an expl oded
perspective view of the blotting station according to
the present teachings; and [0021] Figure 5Cis a
per spective view of various el enents of the bIotting
ccording to the present teachings
‘%%%%g?%f§ON [0022] The fol | owi ng descrlptlon | §%$6m
exenplary in nature and is in no way intended to
limt the teachings its application, or uses. [ 0023]
The ternms "fluid manufacturing material" and 'fluid
matlEPR@) " Figredeiinetl mwpledled parspeptiwadiey obiist bingéna o
include any material that can assune a | ow viscosity
stafior accidingfe the fresenbitaasbingsf and bei ng deposited, for
exanple, froma PMD head onto a substrate for formng
a nipBR bkt riiguner8C is Al perdpendine fvéat wf ivagousa elenmeats ofrihe
i nclude, but are not limted to, light-emtting
blopimyatadios: ch&ig)g, tovihe pleseantehehinged to form pol yner
light-emtting diode display devices (PLEDs, and
Pol yLEDs). Fluid manufacturing materials nmay also
include plastics, netals, waxes, solders, solder
pastes, bionedi caETApEodueseRi@Tlicds, phot oresi st s,
sol vents, adhesives and epoxies. The term "fluid

maryabast urTingiomekeg ddscribifor! Btrﬁé@g}ﬁ@ﬁﬁﬁﬁbw heffhdeshd 0
hereln as "fluid nmaterial. The téerm

is in ‘#18@%%;‘ ihie@Bed BSliAeiianegeigsLhs aPSIﬁﬁ%ﬁ' dysesfers to
the process of depositing individual droplets of fluid

fgﬁgg%@is @@aﬁgg%?@?QQ§amﬁ§aﬁdﬁg5ﬁ§eq$§%gdJgn%rmnena”
as'dféthﬁ&?%%lﬁ,amey broadly construed to include any material that can
assume a low viscosity form and which is suitable for being deposited, for
example, from a PMD head onto a substrate for -forming a microstructure.
Fluid manufacturing materials may include, but are not limited to, light-emitting
polymers (LEPs}, which can be used to form polymer light-emitting diode
display devices (PLEDs, and PolyLEDs). Fluid manufacturing materials may
also include plastics, metals, waxes, solders, solder pastes, biomedical
products, acids, photoresists, solvents, adhesives and epoxies. The term
“fluid manufacturing mater?ai" is interchangeably referred to herein as “fluid
material.”

[0024] The term “deposition” as defined herein, generally refers to
the process of depositing individual droplets of fluid materials on substrates.

The terms ‘let,” “discharge,” “pattern,” and “deposit” are used interchangeably

herein with specific reference the deposition of the fluid material from a PMD




herein with specific reference the deposition of the
fluid material froma PVMD 5 WO 20061116415
PCT[ US2006/ 015650 head for exanple. The terns
“droplet” and "drop"” are also used interchangeably.
[0025] The term "substrate,"” as defined herein, is
Wiy Radly,sonstrued to include any material ﬁﬁV&ﬂ&m%nmm
surface that is suitable for receiving a fluid
mat eri al during a manufacturing process such as PMD.
Substrates include, but are not Ilimted to, glass
pl ate, pipettes silicon wafers, ceramc tiles, rigid
heagindof | exiriple pl Bst i ermand “depial’ shdet@rophdaeoldiss. dsed
certain enbodi nents, a deposited fluid nmateria
interdra@bbatipy form a substrate, in as nuch as the fluid
materi al al so i ncludes surfaces suitable for receiving
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as, for exanple, when form ng three- dinensional
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[0026] The term “microstructures,” as defined herein, generally
refers 1o structures formed with a high degree of precision, and that are sized
to fit on a substrate. Inasmuch as the sizes of different substrates may vary,
the term “microstructures” should not be construed to be limited to any
particular size and can be used interchangeably with the term “structure”.
Microstructures may include a single droplet of a fluid material, any
combination of droplets, or any structure formed by depositing the droplet{s)
on a substrate, such as a iwo-dimensional layer, a three-dimensional
architecture, and any other desired structure.

[0027] The PMD systems referenced to herein periorm processes
by depositing fluid materiais onto substraies according to user-defined

computer-executable  instructions. The  term  “computer-executable

mstructions,” which is also referred to herein as “program modules” or




by depositing fluid materials onto substrates
according to user-defined conputer-executable

i nstructions. The term "conputer-executabl e
instructions,” which is also referred to herein as
"program nodul es” or 6 1 W) 2006/ 116415

006/ 015650 "nodul es, " generally incl s
vﬁ’?{%#ﬁé@j prograns, objects, conmponents, daﬁgﬁﬁszﬂ(m/cmao

structures, or the like that inplenment particular
abstract data types or perform particular tasks such
as, but not limted to, executing conputer nunerica
“maripfds;'ofendraly inofptesrenttinag, fhapiso ceEses coRmogean) data
nodul es may be stored on any conputer-readabl e nedia,

strucherbsidirithe likeithandhplbment getit0aRAMtraBO¥ta HekRROMerform
CD- ROM or other optical disk storage, magnetic disk
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mai nt enance station according to the present teachings

EEPROMIOMD.RONEPMAer %gﬁ%{i %ﬁé&sstarggbgﬁt ) Efc @ia%?étf)rgg{aoora

robots 12 that | oad unl oad rate

othsMPsldnal s?c%r%?? fovRbs! BE RYDLARPA AU %agrapp%ggf lé?‘o“?ingf

i&
robots 12 her assists’in maintaini

nsfiRhr 31@5%%%%5“%@2%@??%@?%%3 ééh%@gs%ﬁ?%%e%i‘éi g "
\ | g8 U
puBHRT oY i At BuemBlishe ot us 10 al S0 i ncl udes an
] i ncl ud [ f 3 d
5 i G R 8EmtGS B R cebBatisareiis ar o

%ned in the PND atppar atus 10 properly,.
nance station according to the present teachings is shown. The PMD

mal%lté
apparatus 10 includes a pair of robots 12 that load and unload a substrate 14
onfo a substrate stage 9 of the PMD apparatus 10. The use of robots 12
further assists in maintaining the substrates 14 in a clean condition such that
foreign materials do not obstruct or damage sutfaces of the substrates 14 that
will be deposited with the patterned inks. PMD apparatus 10 also includes an
optics system that includes a pair of cameras 13 and 15 that assist in assuring
that the substrates 14 are aligned in the PMD apparatus 10 properly.

[0029] PMD apparatus 10 includes a system control/power module
11 which conirols operation of the PMD apparatus 10. In this regard,
operating parameters such as ink patterns, discharge speed, etc. may be

controlled by an operator. Further, module 11 also controls the variable ink jet

array 16 and droplet inspection module of the PMD 10. Ink jet array 16




[0029] PMD apparatus 10 includes a system

control /power nodule 11 which controls operation of
the PMD apparatus 10. In this regard, operating
paraneters such as ink patterns, discharge speed, etc.
may be controlled by an operator. Further, nodule 11

Wb SRR g,)mrol s the variable ink jet array 1
dropl et 1 nspection nodule of the PVD 10. Ing(’?)(g 200(?"0“?0

16 7 WD 2006/ 116415 PCP/ US2006/ 015650 i ncl udes
various printheads (not shown) that deposit the inks
onto the substrates 14. [0030] Inks that are
inglugess iveddubprintieiadb| @ok ndhagued hat aepdsit ahe inks PR efle
to the array 16 by ink supply nodules 17. As a
supbtizighiltty of nodules 17 are provided, one skilled in
the art will recognize and appreciate that various
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cl eani ng nodul e 17 supplies solvents used to clean t
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mai nt enance station 20 according t he present
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positioned relative to the prin
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[0031]  The maintenance system 20 may be positioned relative to
the printhead array 16 and the subsirate stage 9 such that all maintenance
functions can be executed (j.e., purgiqg, soaking, priming, capping, blotting,
wiping and drop inspection through the optical systemn) while the substrate
loading, alignment, and unloading are being performed. System throughput
may be enhanced as this arrangement aliows identification and correction of a
jetting problem in paraflel with normal operations of the machine without
affecting their sequence.

[0032] Now referring to Figure 2, the maintenance station 20 may
be used o maintain proper printhead jetting and cleanliness of the printheads
34. The maintenance station 20 generally includes a transiation stage 22 for
positioning various modules of the maintenance station 20 under the

printhead array 16. The modules of the maintenance station 20 include a

blotting station 30 and a capping station 40. Associated with the capping




affecting their sequence. [0032] Now referring to
Figure 2, the maintenance station 20 may be used to
mai ntai n proper printhead jetting and cl eanliness of
the printheads 34. The mai ntenance station 20
generally includes a translation stage 22 for

0S| Lng various nodul es of the maintenance sta
“2)02%}’ (glr] the printhead array 16. The nodul e(s”%%mﬂ?é“(’o

mai nt enance station 20 include a blotting station 30
and a capping station 40. Associated with the capping
8 WD 2006/ 116415 PCT/ US2006/ 011650 station 40, as
stalhiowd0] as Rirgunein2Figuse @, ds epdapahyslSis SYetamaB0wnilcll
is described in co- pend| ng U.S. Provisional
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i ncludes a vision system 62 novably noun
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as shown in Figure 3. The drop analysis stage
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rinth nozzl e plate
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i an | uid purgi ng position where the
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positions. Namely, a vapor immersion position where printheads 34 can be

positioned just above the solvent to provide a vapor rich atmosphere, a liquid
immersion position where the printheads 34 are to be inserted into a solvent,
“and a fluid purging position where the capping station 40 is lowered slightly
below the vapor immersion position. The head array z-axis can be used to
control the vapor immersion and liquid immersion positions, while movement
of a scissor-lift mechanism or movement the head array in combination with
translation of the lower maintenance support stage 32 controls the third
position, described below.

[0034] By movement of the lower maintenance system support
stage 32 relalive to the printhead array 18, the capping inserts 50 that can be
refilled with clean-filtered solvent of the appropriate iype can be positioned in

a secondary taught position when purging old jetting fluid through the nozzle




bel ow t he vapor imersion position. The head array
z-axis can be used to control the vapor inmmersion and
liquid imersion positions, while novenent of a
scissor-lift mechani smor novenent the head array in
conmbination with translation of the | ower maintenance

Stage 32 controls the third positi@n,ucn06015650
ng@@?l{ 56d bel ow. [0034] By novenent of the PI 'ovve% 1969

mai nt enance system support stage 32 relative to the
printhead array 16, the capping inserts 50 that can be
refilled with clean-filtered sol vent of the

arrapmoophi Beleta ypetapimateahposinpinshedvent. dvgerasdaply the
taught position when purging old jetting fluid through

prittheacheerzlye16 WithOh2 0B6HdiaRd 15 iTPCIFRIES 82 (09 GleouBBE0IN mPray
so as not to contam nate the capping solvent. Myvenent

defafi ihheo-ppndinghdsd] Browaionkb Apiptibatiome Nes SH¥6 &t 810 entitled
printheads 34 is described in nore detail in

“Prifaifie ngiingrate AligRmewi Syeteal,” Agiidh datheorbyNmcofB8@4, 500
entitled "Printable Substrate Alignnent System™

refelingd. iicher ehythracpopirmatatubys thaefherence. pitacis shys
the three positions ensures that the nozzle plate 36

mowdtaten rﬁ@iiiﬁtuswhﬁ‘ﬁdléQﬁhidmi}mém@rctd}gﬂi@ shitehpievsates3s
cl ogging of the nozzle plate 36 and ensures better

anPehi QEaRRES: pérﬂﬂg,ghcé\bw referring to Figure 4A, it can
be seen that the capping station 40 includes an
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ositioning track 4 e cappl ng
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inserts, also known as solvént paths 50, to be moved through various angles
to correspond to positions relative to the printheads 34 of the printhead amvay
16. The position of the solvent baths 50 is moved through the positioning
track 43 by motor 47. Motor 47 is conirolied by system control/power moduie
11.

[0036] Although the solvent baths 50 of insert 46 may be designed
to be movable through various angles, the insert 46 can also be designed
such that solvent baths 50 are immovable. it should be understood that with
this approach, either the head array can be pitched to the immovable, fixed
positions of the solvent baths when the heads require maintenance or, in
some PMD applications, a fixed print angle head array may be used.

Regardless, referring to Figures 4B to 4D, it can be seen that tray 42 may

include a design where insert 46 is a plate that includes slots 37 that are
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16. The position of the solvent baths 50 is noved
through the positioning track 43 by notor 47. Motor
47 is controlled by systemcontrol/power nodule 11.
[ 0036] Although the solvent baths 50 of insert 46 may
be designed to be novable through various angles, the
wions&ted4d can al so be designed such that s@lVvig&hbosoissso
baths 50 are inmovable. It should be understood that
with this approach, either the head array can be
pitched to the i movable, fixed positions of the
sol vent baths when the heads requjre maintenance or,
enghgeatsoneittPeDvaphtadh i50ns, Thetf isx &ae pralvnt apdfle e f°
array may be used. Regardless, referring to Figures
confiirto telDelude taEn3dthat eegrgehuith $lpksyS74 Aniaig deplge] SRIEC™
desi gn where insert 46 is a plate that includes slots
batid750 hat ire 46l8reViRIPIaBIo1diR Br PCTna@2 s 1re1 9850N this
engageable with solvent baths 50. That is, the sol vent
mamalrNsh&O0saveat clorblvgur drhiliso Sonchaydde dipsiugatiy hat even
engage with slots 37. In this design, solvent baths
conBRuARY, dRESSd akbratreshadapbedirésh thblsoivehbrsolieal bribe 50
into tray 42. In this mnner, the solvent of solvent
are BB Ny 8QoaMt ReanfiolgopieidiVis connested to cohvehhuauisies, 17.
drai ned and refreshed. To refresh the solvent, sol vent

FurllRlh® %osd' & <88 dBwent, 3R VENG dtmidcel WitR4 drbiatdd (ee
connected to solvent nodules 17. Further, to di spose

' e ‘ ' ' sdiera risa@lies 49
F'gi?%e@ é&ﬂa}fﬁ% (rg{(] guoxéh%_ et RAYE BREE NG

I gure drain line (not shown) that | eads

Th«%’ Igrﬁal@ I#?a )a}ﬁgléi}’ag@ ﬁn%kﬁfe&%eot@ah@ faq{iétil Ao Yadiehn Pudigto

nn o a high flow vacuum punp-to

o GHRGLRRRTS Y Dbl B GPSLgur R b ohiees
51RO % UG S d8inRld b QMidUb RSk ARG S halysis.

[0037] In either design, it should be understocd tﬁat solvent baths
50 are designed to be a size that allows +/- 1.5 mm head clearance 1o
minimize solvent evaporation when ihe head is capped. Further, the gap 51
enables use of a vacuum mechanism 23, which may evacuate vapors
produced by the standing solvent pools to protect clean room integrity. A
secondary and equally important function of the vacuum system 23 is 1o
capture floating ink droplets from printheads 34 during halt and fire
operations, discussed below. The solvent baths 50 also may inciude edges
33 which are chamfered (Figure 4D) to reduce the effect of non-wetling of the
trough material with solvent. Lastly, it should be understood that although

only a pair of solvent baths 50 are shown in the drawings, any number of

solvent baths 50 may be used as required. For example, depending on the

11




[0037] In either design, it should be understood that
sol vent baths 50 are designed to be a size that
allows 1.5 mm head clearance to mnimze solvent
evaporation when the head is capped. Further, the gap
51 enabl es use of a vacuum nechani sm 23, whi ch may
evacuate vapors produced by the standing sal -
WRABP'EI%E protect clean roomintegrity. A ggbﬁ%&f&g{yssae
and equal ly inmportant function of the vacuum system 23
iIs to capture floating ink droplets from printheads
34 during halt and fire operations, discussed bel ow.
numBer gbiviaheafarids eshaPduhess J4nslaydeagesorasonkingh
are chanfered (Figure 4D) to reduce the effect of
solyfi bt ¢ wgappings&tioprd®ugh material wth sol vent.
Lastly, it should be understood that although only a
pailP0¥F] solheepapiag BRSO 4T & slsownuippacheittrawenigs, to
any nunber of solvent baths 50 may be used as
adivgdog height #Fot leexafleenodelpémdienViDrapaeatud 10 \Bs shown
2006/ 116415 1' C1/US2006/ 015650 nunber of printheads
in Bigureeddh tpe i meideaallj@stmemy raire 83 dacdrpsReRdangeissor-fift
sol vent bath 50 in capping station 40. [0038] The
systap pitng alhathicomodiieits raibs ang (NI P gheWctsBoRliflsY irftfide
adj ust the height and | evel of the nodule in the PMD
a paippberatabak®Ge. ASnsHiane crds-Harg 96 & Bid dt 'E)%eré%g@ta base
adj ust rent nmeans 53 incorporates a scissor-|i

55, Spsifeetie Sthéoofathk %ééﬁﬁarm%emb@atﬂ)?'aﬁgcﬁébd Blgaﬁﬁ'e&grgtﬁr%]

scissor |ift 54 includes a pair Cross
endab litthecks 98s-bars 56 is fixed at one end to a base
55 whil e the other of the cross-bars 56 is novably

By %?n? gﬁ% r@g@m@pSﬁlgnti%et&EB stétﬁoiflf as E@C%sgsgrsyg]
intelefefe@ Ahith the movement of other modules can be avoided. For
example, the height adjustment device 53 enables the capping station 40 to
be lowered to a position such that drop analysis system 60 is enabled to be
moved along the translation stage 22 to be disposed over capping station‘zlo. |
That is, the capping station may be raised and lowered by the height
adjustment device 53 to provide clearance for the vision systemn 62 of the drop
analysis system. Further, such movement assists in the positioning of the
capping station solvent baths 50 accurately in relation to the printheads 34.
For example, the capping station 40 can be positioned so that the printheads
34 are in a vapor immersion position, solvent immersion position, or waste
removal position as described above.

[0040] As stated above, the vapor immersion position of the capping

station 40 positions the solvent baths 50 such that the printheads 34 are

positioned directly above the solvent located in the baths 50. In such a
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interference wth the novenent of other nodul es can be
avoi ded. . For exanple, the height adjustnent device 53
enabl es the capping station 40 to be lowered to a
position such that drop analysis system 60 is enabl ed
to be noved along the translation stage 22 to be
i ed over capping station 40. That iSpe 5630
W(gg%gl?%ggst ation may be rai sed and | owered é(},/i‘/tt}ﬁzgowm
hei ght adjustnent device 53 to provide clearance for
the vision system 62 of the drop analysis system
Further, such novenent assists in the positioning of
positiom, tbappinmghestdiat irenseariendad dyar Hee 5@het redhtelty fha
relation to the printheads 34. For exanple, the
disiaappioh.5smat i 1beha0d bannberspusi, hpwaes, Bat ahatlistanse that
printheads 34 are in a vapor inmrersion position,
satsticiamy inmmmees itten ppadidade iy solvemasiper isr ameptablepolsi thison
as descri bed above. [0040] As stated above, the vapor
reghfTRRS idar@stdn be detertivedcagpinding ot #id type4d ink being
positions the solvent baths 50 such that the
usdd. | Foheadmpls ahre pizsblis anethadi reqoitd Yhabeventie o be
solvent |ocated in the baths 50. In such a 12 WD
suspBRBEd Hedd IFRET/ HSRRAIRRDBafhs JPBUGH At thderifi hadd is

heads are suspended over the solvent baths 50 at a

sulERE@NS & PigHr LoMBRntidiioR QUSSR WHREET ShoQshtraBO Ve Vs,
that any di'stance that satisfactorily i merses the

o an . ! | !

o g PR R Sl B R 1P SERRL B e

solfdif AP0 %s d [P Sbfithntidfifitlof EoRXAHBE B ndbAIBNE clean
Vi scous Ink may require e print he 0 be

theﬁ@?ﬁ?ﬂi&e@h{?hg&ﬁjse' y to the solvent baths 50 such

prin ead is subjected to a higher

co ration of solvent,. yapor. In. c ras | es
4 us' I n y €én e e In a € suspende
OB " oS N P P e
thefn%rztzggrof tfrqeo;r)r#irtutm%ad may be spot fired at any frequency from 1 Hz to

1000 Hz by software control that is selected and stored by the user to occur
when substrate printing is not active to further eliminate drying of the ink in the
printhead 34. Af such a frequency, a minimal amount of ink is discharged in a
manner that prevents aggoimeration of particles within the printhead 34 for
some ink types and deters air bubbles from developing in the nozzle, whila
still allowing the solvent vapor to inhibit drying of the inks on the face of the
nozzle plate 36 to a point where normal blotting and wiping cannot remove the
material,

[0042] In contrast to the vapor immersion position of the capping
station 40, the liquid immersion position of the capping station 40 fully
immerses the nozzles of the print head into the solvent located in the solvent

baths 50. By immersing the print head into the solvent, the print heads do not
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sol vent bath 50 as a | ower concentration of solvent
vapor is needed to clean the nozzles in the print
head. [0041] Regardl ess of the distance away fromthe
solvent bath 50, the nozzles of the print head may be
spot fired at any frequency from1l Hz to 1000 Hz by

Wg%eﬁy\?(,gia control that is selected and stor %‘Et méz{;tonﬁafso

user occur when substrate printing is Aot acti

to further elimnate drying of the ink in the

printhead 34. At such a frequency, a mniml anount of

ink is discharged in a mnmanner that prevents
neet)go e sptli hrdob Eaivte dhegisti afhain bubblepr deviehgény B4 thcor

some ink types and deters air bubbles from devel opi ng
noizes bietheqziit éeadtandalepssitd thaditegwhang ik upodrv 8et nazafeor

to inhibit drying of the inks on the face of the

sufe@zz fenpliakemdd tan anaueiat dbeihe ner safterbl fairh | egeads
Wi pi ng cannot renove the material. [0042] In contrast

imhersidhe fyRResd byrensitie Rpwid botbroto tbsewappimgzle plate
station 40, the liquid imrersion position of the

sulgaRpi ng station 40 fully inmerses the nozzles of the
print head into the solvent |ocated in the sol vent

bat r StidH | ki
Solvent, che pr ni hoedb g nor “15 b 5688 Tusye

o ES%K Y2008/ 1iRGREhNRSH 5& % BeaRRh tf']H %dsngeﬁg Rike %i&; e

of air bubbles devel oplng In the zl'es of

thep%zd?)tr lnl?r?éis&?ﬂg)o%ﬁﬁﬂs' Eﬁs Wwﬁﬁ ifo \F&f-ﬁH%ﬂt dfindlo JvBre

sur rom n can na | SSO

maﬂ{tefa%fcbeghpggﬁgtgg 89088 1o ami@ Horighlh |gnves§gg,t%§t B the

ne 'w fon"to rene nozz

Ca%)érbgp%%gion iér"%%tiv[fgtolt ghe] b gg%yrrgla?%epoﬁl t | C%ed tiqu)ethis
manner, the nozzles may be positioned over a waste trough 31 that runs
substantially parallel to the solvent baths 50 such that waste ink discharged
by the nozzles will not be deposited into the solvent baths 50 that is filled with
clean solvent, At this position, the nozzles may be spot-fired in the same
manner as the vapor immersion position to discharge a minimal amount of
ink, while still being c¢leaned in a vapor-tich atrnosphere. In this position,
however, the ink is discharged into the waste troughs 31 and insert 46 which
includes slots 29. Because the capping station may be connected to a
vacuum mechanism 23 that runs continuously, the waste ink may be drawn
into tray 42 and through the drain 49 as shown in Figure 4D.

[0044]  Another embadiment of capping station 40 uses a four bar lift
mechanism to raise and lower the station 40. This design uses a series of

sotvent baths 50 which are fixed, for fixed pitch print head arrays.
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to using the scissor-lift nmechanism54 to a position
that is slightly ower than the vapor inmmersion
position. In conbination with novenent of the | ower
mai nt enance support stage 32, up to a 15 mm hori zont al
novenment of the capping station 40 relative to the

W()nh%?(%la”ay may be effectuated. In this rmpgﬁ[%zf&?ﬁg?o

&bmay be positioned over a waste trou
runs substantially parallel to the solvent baths 50
such that waste ink discharged by the nozzles wll
not be deposited into the solvent baths 50 that is
filfbersivi tNow eéfeaimgsiol Fignte 5A} tHehbisttipgséitiion 30tdpsorbs
nozzl es may be spot-fired in the sane manner as the

exc¥aP Oohciiredrs Fﬂﬂtir;gptﬂbtd et ahdi pihangela platas ndd antent
of ink, while still being cleaned in a vapor-rich

prir@tﬁéﬁ%@pﬁ?b?-c_dn'fhdtihgih@%ﬁntﬁe@ﬂs sdh@uever biottng inalerias74.
di scharged into the waste troughs 31 and insert 46

BloWRHCR 486 UdeSphotiscBry Bacausfel h@osappi naidstrabtiren
may be connected to a vacuum nechani sm 23 that runs

' t @pd el theluday 242
mafiRanBY hfibac bRF-VEE! Tnb BlorTRYc(lfor 6@ ol BBy w0

ba%gﬁi{}ﬁﬁn %Tfﬁggﬁtge% 0] pISARRI 88 StAbiveNn Fhuees a four

. . anismt o: rali se and | ower the :st ation 40.
ar dOMTG e e TR BT PR PR PSSR0 RS PN
ol A BTG torcp &F At Brveat) Maonpeb BBl °
v brdofs e 5 VE o e g Ten B iR 1

A FBUP FUB0 G P BBRRERY RS 2<roRt Papp R S el

i nt f I | at 6. Th [ [
blo%bggﬁgssgpwzg?@ogriﬁg’]%ée§4.g gup%sort?ng p!atee 7%' r(1)'1taty.I 1959 fgrtmaetdl gfn

aluminum, or any material known to one skilled in the art. Further, supporting
plate 72 is covered by a. padding 73 and thin sheet 75 of
polytetrafiuoroethylene (PTFE} to protect the padding 73 and to aliow for the
biotting malerial 74 in concert with dried or drying jetting fluids o release from
the surface of supporting plate 72 after periods of non-use.

[0047] The blotting material 74 may be supplied as a rolf that is heid
by support roller assemblies 76 that include brackets 78 and rollers 81. The
blotting material 74 is held at a constant tension force by supply and take-up
roller assemblies 94 and 96. Supply roller assembly 94 is attached to
supporting plate 72 via bearing assemblies 98. Take-up roller 96 assembly is
supported by a support bracket 100 that is attached to bracket 78 of one of

the support roller assemblies 76.
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base 70 which is nounted to the platform 32, as shown
in Figure 2. [0046] Base 70 is conprised of a base
plate 90 (see Figure 5B) and housing 92. Extending
fromthe top of the base 70 is a supporting plate 72
over which the blotting material 74 is fed via servo

weekiRlised feed notors 71. A pop-up secti @pr@dzdooikbe
supporting plate 72 may be incorporated to allow

blotting of a single printhead 34. Supporting plate 72
may :be formed of alum num or any material known to

oner3 led i e art. .Fucrther upportin
"2 TR0 eaths Do dognds A S v TRER gy iBnSialt
etraf| uor eth Iene F rotect the paddin
*er@ ?%C? el *éf i F% 'ﬁga@ﬁfaﬁg'PgaWiUfm An Wipin
8nce%ﬁ with dgri ed or dr _g jetting fluids to rel ease
fung RLeUieR desin lss%i%av N Agthg Rsricusr ragteds! %@rs‘r%s
of non-use. [0047] The blotting material 74 may
thegenf ginde@nde sptapdisterggthioggh éfvajcorﬁgplfgewfabmpdw@ verTho
assenblies 76 that include brackets 78 and rollers 81.
desftpsl tepsion i aghieweddni rullinpwils thedpile-ap rellesGissemhly 96 and
tensi on force by supply and take-up roller assenblies
holgingabaekogith theppinpiy oliee pssyslalnfidyugid snseraent efchedfficient
supporting plate 72 via bearing assenblies 98. Take-up
magoltids e iasgeaibioythesdesiwpplensied dfytha weipporsbnirdoket
100 that is attached to bracket 78 of one of the
modiop portroleo bysemdisaiemiil dessa Fophl SIMON2006hLAGt D2,
PCT/ US2006/ 015650 [0048] The blotting material 74 is
pr €i084gbl yAhdteddiatnetercainbt and ok sharyekspiee magvridovben
the material 74 is advancing during a wi ping -.
thef arrot iiomdjubleal oaqiter edpleNsil@Natserdoly UNCtd BN (HRE a

particular material and size thereof and can be set
de@bglses irotirdapilicauhyichBy eRnERL/ Rewer71MBAULE sLbply TRRer
assembly 54 side of the blotting staﬁon 30 is needed to sustain the constant
tension as the roll size increases on the take-up roller 96 side of the blotting
station 40. The roll size is determined by a relationship between aﬁ encoder
(not shown) that is provided in the servo motor 71 on the supply roller
assembly 94 side of the blotting station 30 and the encoder 102 on the fixed
diameter linear feed encoder shaft 104 of the supply roller assembly 94.
[0050] Shaft 104 is preferably formed of aluminum, sandblasted,
and then anodized {o provided a sufficiently roughened surface that prohibits
slip of the blotting material 74 against its surface, such that linear motion of
the blotting material 74 always has a constant relationship to the number of
encoder counts that are generated by the rotary optical encoder 102 attached

to this shaft 104. If the supply roll is new and at its largest diameter, very few

encoder counts will be generated by the encoder in the servo motor 71 on the
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desired tension is achieved by pulling with the
take-up roller assenbly 96 and holding back with the
supply roller assenbly 94 until an error of a
sufficient nagnitude that is equal to the desired
tension of the web is sensed by a notion controller
stemthat includes a supply roller not or / e
“’01@/“[”%}649] As the dianeter of the two rolﬂl.s ﬁguﬁfogmo
the magnitude of the error is adjusted on the supply
roller assenbly 94 to reflect that a decrease in the
applied torque by the servo notor 71 on the supply
;upﬁl?'rbtfér asA8S BNy s8¢ & itise bivttingheainrosd irelgtiet it theninger i s
needed to sustain the constant tension as the rol

fee%%r?tﬁ)d‘ep F1RASBHc BnbdtRr tiakeUpersabblrrod6s sindest dépletes,
|ng station 40. The roll size is determned by a

1WE 8 nflere REORghber sfadncaionmjurtidhan the
repr'é?ér’ﬂ o&pﬁlmrﬁ:ﬂt%%%@rvo nmotor 71 0?1 the supply roller

el icgées'relg%éﬁ fﬁé‘to? g %ﬁgfbfet h8pbiehdtbRarjcrttaend 30 medatihief

xed diaméter |inear feed encoder

dlavg%aﬁ %%4319521 tl'p Fyu Rhdi88d %%ﬁe(ﬂ@[h‘zeaﬂfee[oo@ﬁ@der

471's pre erab ormsd of al um num

mﬂeé’ﬁglg(fbl ﬁ%y u? ;U\ oﬁQr‘ﬂd'tc?%‘?e tOnAIRY beagh aystem in

ghen surface that prohibits” slip of
tt
bR AT S B VORI FR KihesEitprog e
h I
o5 ST P et SRS Ry P S0 Rl PR RA”

~encoder 102 ‘i‘hefj cr}? to this shaft 104. If the supply
wiinldAs injtke Rel GHioloR F?W PA7Ykst dianeter, very few

encoder counts will ener at ed b e en de in he
sel@Hot din 7ad%sn S@ﬁéor S 166w 1? 5C, bb
PCT/ US2006/ 015650 supply roI | er sse Si de of

incarheralicht® imgnTor ﬁ'@tﬁn‘r%'ﬂge?’éf?isvéﬂ SoRge! Rk Ped

) encoder roller optical encoder 102, If_ th%n?al%grpﬂ%% r_oI |-
anguiar adivsmedeprieaed, 108. The angular adjustment a

sroportion to the tracking error indicated by the edge sensor 106, introduces a
zlight distortion in the tension across the blotting material web 74 by rotation
ot the take-up roller assembly 96 and the linear feed encoder roller 104. This
distortion causes a reaction force in the web 74 that tracks the material in a
direction opposed to the error detected. The edge sensor 106 has a range of
10 mm to sense movement, and a dead band of 1 mm is established in the
center of this range. No corections will be made as long as the blotting
material 74 is in the dead band region. Should it go outside the deadband
region, an angular correction is made by using a steering motor 110 to drive

the angular adjustment actuator 108 and the blotting material 74 is returned to

its horne position within 100 ms of the cloth re-entering the dead band. The
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representing a nmuch smaller dianmeter, the nunber of
encoder counts on the encoder in the nmotor 71 wll be
proportionately | arger based on the ratio of

di ameters. As such, it should be understood that the
i near feed encoder roller encoder 102 output is

inportant to the function of the systemin, . ix
WHHEPHE AT R ng constant web tension | eading tnpcg“Ttnll}Séwwgmw
correct conpliance of the Notting material 74 cloth
relative to the nozzle plate 36 and eli m nation of
winkles in the cloth due to extrene tension. [0051]
amdiht 8 88g SeNEDTeclion js stbodsteiminEd gurtles 8Epcitiyf the tracking

i ncorporated to nonitor cloth tracking errors and

errd 8 \hélBlIofRgdhaeckalt o1 laavesahgdbad badj Bstament act uat or
108. The angul ar adj ustnent actuator 108, in

Fngg A}l OMHeOdddigh bf @rkblagingrstatiori ndidaiat 80l alp alftevsedge
senisor "106, introduces a ,light distortion in the

vachGRShRYY @t eRSwine Y RijibmeneBirbhdde Welay e Byquired to

rotation of the take-up roller assenbly 96 and the

have! {188 evhBEiENFRH $laf %'t%ﬁirkgﬂwateﬂéil Folls Girsittablel Further,
causes a t

Feaction force in e web 74 that tracks the

theﬁ%tgrﬁé gggtfoﬁlhrﬁa%g%gﬁgtioﬂgd 9 oﬁd&nﬁgyt%tﬁﬁﬁw%ﬁt tray that

ensor 6 has range of 10 mmto

pm?%(?f?%s%ggpr\é/@ﬁ@gg froﬁ'ﬂ?ﬁg?deq%@ﬂuig%ﬂﬂg.(’f 1 mmis established

€r o I'S range. corrections will be
g B AL ] S TR o 3 A
o GO g B AR o R B e
fSHUSL AR MG Bk pSclBetkelarl B GRS
e B S 3 B30 e A SO AT e
al so determned by the velocity of the tracking
covers plate 72.

[0054]  As the pop-up section 84 is in fluid communication with an air
cylinder, when air is blown through pop-up section 84 the padding and PTFE
sheet “pops up” to a height of 0.5 to 1.0 mm above the surrounding surface
such that only a single head of interest will contact the blotting material in this
area. The printhead array 16 will then move 1o a second taught Z position
that allows precise contact of the target printhead with the popped-up section
of blotting material 74. This Z position is set to accommodate the exact pop-
up height mentioned above.

[0055] The printhead 34 may penetrate against the blotting
assembly no more then 0.2 mm +/- 0.05mm {o achieve intimate contact

without causing undue wear on the nozzle plate surface 36 during wiping.

The maintenance translation stage 22 in concert with the printhead array
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error as the blotting material 74 | eaves the dead band

area. [0052] The design of the blotting station nodul e

30 also allows a vacuum hood (not shown) to be

i npl enent ed because it may be required to have fune

evacuation fromnear the blotting material rolls and

table. Further, the blotting station may 006
““5%%???%hed in a secondary contai nnent traﬁqﬁﬂg%mym]ﬂﬁﬂ

protects other nodules from accidental fluid spills.

[ 0053] As stated above, pop-up section 84 allows for

the cleaning of a single prin% hea?. The qu-u At
motlsecangRIFaRyCae 28VUNFRSH. Holrem SiHHea Y & 5aoF (

plate 72 that is in fluid conmunication with an air

this cjiguiatdpcdtioor TRwowr)le wap iy dsiaciiyo RIBWNEPY 1S C50EPEY
by the paddi ng and PTFE sheet that covers plate 72.

therbDY Sejucite wdeeofaptting realetialof! 8ad i, PR Fadafiye effects are
conmmuni cation with an air cylinder, when air is blown

exptieraegbypoiptheads duitiaom Bgtienieg yhbidisngeilind PRRAIRtersh et
"pops up" to a height of 0.5 to 1.0 nmm above the

this Shamrena isirgles prifitaleead gag thet ¢laanashingeperylangy of Heagther
interest will contact the blotting material in this

prinéie@d.inkjeeapay né.head array 16 will then nove to a
second taught Z position that allows precise contact
of [6dB®]t angst dgcriptidread mvdrtly eeenpagpiednaiprs eotl drs, of
blotting material 74. This Z position is set to

varidGGRaRdw: € beeeﬁa@@@ 2RQPdepHtufe froht theestiitameldscabe\os.
[ 0055] The printhead 34 nay penetrate agai nst the

the@%ﬁﬁhigg assenbly no nore then 0.2 nm 0.05mmto

ac ie&e intimate contact w thout causi ng undue wear
on the nozzle plate surface 36 during w ping. The
mai nt enance transl ati on stage 22 in concert with the
printhead array 18
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WD 2006! 116415 PCTI US20061015650 notion controller
can | ocate any printhead 34 froma |large array of
heads at this singular |ocation. Thus, while only the
defective printhead is serviced, thereby reducing use
of blotting material 74 and ink, no negative effects
are experienced by printheads that are functioning
within specified paraneters. In this manner, a single
print head may be cl eane@LAW@pendent|y of the ot her
printhead ink jet array 16. [0056] The description is
nmerely exenplary in nature and, thus, variations are
notWhat ipslairegdisled as a departure fromthe spirit and
scope of the teachings. 19 CLAIMS Wat is clained
is: 1. A printing apparatus conprising: a printhead
operable to deposit printing fluid onto a substrate;

a sh age Aopréitiangl appesatis s8nwHEINGh| oad the substrate; and
a mai ntenance station for said printhead that includes
a cappi mgrinsihesd operahld ta delposit prigtirgt titid onto akebgrate;
sai d mai ntenance station is configured to operate

whi | e t estagdspembie fodobebnd ualoddaRs tsupsigatef ahdaded
and unl oaded. 2. The printing apparatus of claiml1l

further ;CRIEMtESARS 3tafi6h GBF sadpifthEBMthaerckBes tAkapping
supports one of said capping station and said blotting

statﬁr@éﬁ(ﬁ% bl ’%tinggjﬁiatﬁﬁﬂ %H&Qin@@%i%{ﬁ%gﬁ lsgeitigh%s %ﬁﬁﬁrﬁ? to

sal eig ustrent device 1nc Sci ssor
ope@t%hm%st% substrate is being at least one of joaded and unloaded.

2. The printing apparatus of claim 1 further comprising a height
adjustment device that supports one of said capping station and said blotting

station.

3. The printing apparatus of claim 2 wherein said height adjustment

device includes a scissor lift mechanism.

4. The printing apparatus of claim 2 further comprising a drop analysis
system, wherein said height adjustment device positions said one of said capping

station and said blotting station relative to said drop analysis system.

5. The printing apparatus of claim 1 wherein said capping station

defines at least one solvent bath containing solvent.
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4. The printing apparatus of claim2 further

conprising a drop analysis system wherein said

hei ght adj ust ment device positions said one of said
capping station and said blotting station relative to
said drop analysis system 5. The printing apparatus

of claim1l wherein said capping station defines at

| east one sol vent bath containing solvent. 20 6. The

pr Bnt i nfhappéatiat usppdrattsabinclaimh8reherefraisdidc appping station
station provides for an imersion position and a

prow@sy Rr enBvAbrsReSHAditth Qhd SalvEsts abMeNEl pdiidh Wi §31d solvent
respect to said printhead. 7. The printing apparatus

bat%:tﬁ?éﬁ.d@c@to@%ﬁ(ﬁ ekiftheald i mrersion position conprises

| east one of a vapor immrersion position and a
solvent i mrersion position. 8. The printing apparatus
of claim7 wherein said printhead is spot- fired at a

frequengye igiintiRG abBARRULET SaiA @%@ré’ﬁ s‘aﬁi RimeRRH p&difon

of said waste Tenoval position and said vapor

c:om'gﬁ%&( St %hs@%ﬁ t4goQ v{aﬁor i eR dbﬁ]éb%\ﬁoﬁ%ﬂgr%ég@g%wﬁrhﬁ@HBn

erein sal printhead is
Qlvent bath in said i mersion position. 10. The
pos@??ntlng apparatus of claim9 wherein said printhead
is laterally displaced with respect to said sol vent
bath in said waste reanaI position 11. The printing

oPR" 20 e %@:@@ i R P ey v
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removal position and said vapor immersion position.

9. The printing apparatus of claim 6 wherein said printhead is directly

above said solvent bath in said immersion position.

10.  The printing apparatus of claim 9 wherein said printhead is laterally

displaced with respect to said solvent bath in said waste removal position.

11.  The printing apparatus of claim 6 wherein said printhead is
immersed in solvent vapors from said solvent bath in said waste removal

position.
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captures waste fluid fromsaid printhead, wherein said
waste fluid includes one of said solvent and said
printing fluid. 13. The printing apparatus of claim 12
further conprising a vacuum nechani smthat extracts
said waste fluid to prevent droplets of waste fluid
from said printhead fromcontacting the substrate.
14. The printing apparatus of claim 13 wherein said
cap@i ng Téeaptinting apearatiss of cinr al futthentogiposing a tray that
attached to said vacuum nmechani smthat capture
captirepheiste fididvast eaitllprinthdado mieadid spid wastedidiid hludEb@ne of
printing apparatus of claim 13 wherein said vacuum
said'BsIDamy H10 S8l eaktinelividext racts sol vent from said
sol vent bath. 16. The printing apparatus of claim5
wherein said capping station includes a rotational
adj ust ment mechani sm that positions said solvent bath

W iy n ghel givdingasgpdratust 6f themstbsimrecdRpddihgh Whédum

said printhead, wherein said rotational adjustnent

medRENGR IR bREHISS RIS 'ﬁhiooEﬂ %V%%pté@bf LRl HES from

one end of said solvent ba printing

salolaﬁrgrﬁ} gé&‘?’roﬂf ccmt&ét %@ﬁégﬂr%sa' d blotting station

a vacuum The printing apparatus
of claim1 further corrprl sing a linear translation
stage that noves at | east one of said blotting station

ang gsai g %a&ﬂ‘.tfﬁ o ;;:Sa?r%) hRNof Blath! (54 \Jh%ré'ﬁ' 1 rée@%hwgagtation

19. A prlnt us conprls
ads each opera

lncll'd(g?il édblr&gql%to E)tﬁeﬁ 8 sf%dggwrgt@ecgamsm that capture

droplets of waste fluid from said printhead.

15.  The printing apparatus of claim 13 wherein said vacuum

mechanism selectively extracts solvent from said solvent bath.

16.  The printing apparatus of claim 5 wherein said capping station
includes a rotational adjustment mechanism that positions said solvent bath
within a plane parallel to the substrate to align with said printhead, wherein said
rotational adjustment mechanism includes a positioning track that receives one

end of said solvent bath.

17.  The printing apparatus of claim 1 wherein said blotting station

includes a vacuum hood.
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a stage operable to support the substrate during said

deposition; and a blotting station that w pes said

nmul tiple printheads using a blotting material,

wherein said blotting station includes a pop-up

section adapted to wipe fewer than all of said

mul tiple printheads. 20. The printing apparatus of

claim19 wherein said blotting station includes a

supfortiThg ptinting Epatradup pdr ckirsalif dfusthet t damgpnisngra dinear

wherei n said pop- up section conprises a through-hole
translatisaisthgauippbmiclag apleateonswbf shidittotiing &latibd and said capping

comuni cation with an air cylinder. 21. The printing
stati@ﬁﬂéraﬁw% ehidriatigall? wherein said supporting plate

and said pop-up section are covered by a PTFE film

22. The printing apparatus of claim19 wherein said

blotting station includes a supply roller and a

t akg: upa detiﬂg,ap%aféﬂué)b@hbhﬁg gmaterial being pulled
fromsaid supply roller to said take-up roller. 23 23.

The pri thﬂﬂh@ﬂéfr‘éwﬁ(gegmﬁl ﬁ}'u{ﬂg?ez WARESHS S&iH  pperable to

rollers are contro one not or

y constant tension of said

dep@@{ pltlmrgﬁrlrlg{fgﬁ%g% géégpatt%he printing apparatus of claim

23 wherei C rises at

one. encadirds RaeraNk & APRBST dhe bRRTeL i S irgeposition

mat eri al wound about one of said rollers, wherein
andsaj d not or nodul ates torque output based on an out put

of said at |east one encoder. 25. The printing. )

appar at 89!@ting pitian 2etwripeesaidsatigplel piintheasissising arplotting

i ncl udes an edge sensor that determ nes tracking
materialowhendin saiddblbitioptstateprmiatieidieala pop-up section adapted to wipe

fewer than all of said multiple printheads.

20. The printing apparatus of claim 19 wherein said blotting station
includes a supporting plate that supports said blotting material, wherein said pop-
up section comprises a through-hole in said supporting plate, which is in fluid

communication with an air cylinder.

21.  The printing apparatus of claim 19 wherein said supporting plate

and said pop-up section are covered by a PTFE film.

22.  The printing apparatus of claim 19 wherein said blotting station
includes a supply roller and a take-up roller, said blotting material being pulled

from said supply roller to said take-up roller.
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and an angl e adjustnent actuator that adjusts an angle
of one of said rollers to correct an angle of said
blotting naterial. 24

23. The printing apparatus of claim 22 wherein said rollers are
controlled by at least one motor that maintains an approximately constant tension

of said blotting material.

24.  The printing apparatus of claim 23 wherein said blotting station
comprises at least one encoder that determines an amount of blotting material
wound about one of said rollers, wherein said motor modulates torque output

based on an output of said at least one encoder.

25.  The printing apparatus of claim 22 wherein said blotting station
includes an edge sensor that determines tracking errors of said blotting material
and an angle adjustment actuator that adjusts an angle of one of said rollers to

correct an angle of said blotting material.
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