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print head (26, 226), neans (28)"for féedi ngldmieseriptaert : mem al tc(@ged%
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FIELD OF THE INVENTION

5 | ' The presénﬁ invention relates to printing
apparatus for making gfaphic product on sheet
material, and more particularly, to apparatus for
continuously cleaning printed sheets, or webs bearing
printing ink to enhance the quality of the graphic

10 products produced by the printing apparatus.

| | BACKGROUND INFORMATION

There are numeﬁoﬁs types of equipment and
processes available for printing signs or other
products with graphic designs, characters or other

?15 | graphic images. Typically, a sheet or web of the

material-upon which the graphic images are printed
(fhe "print sheet") is passed betweeﬁ a platen and a
printing head, énd the graphic images are transferred
or formed on the prinf sheet by the printing head.

20 In some'devices, the print sheet is thermaily-
sensitive, and the printing head includes heating
e;ements that are sélectively_actiﬁated to form
q:gphic imgéés on the thermally-sensitive sheet. 1In
‘other devices, a donbr_web.or foil_beéring printing

25 ink is.passed betwéén the printing head and the print
sheet. The printing ﬁead typically includgs heating

\
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menber (24, 224) and the print head, a web (W bearing ink, neans (24, 224)
for feeding the web (W between the print head (26, 226) and the sheet
material (S) for transferring ink fromthe web (W to the sheet materi al
(S) to formgraphic images on the sheet 2material (S), characterized in that
the apparatus (10) further conprises first neans (60, 160, 260) for w ping

at |l east the portlon of ,a surface_of {he_sheet,me S) facing the
print head(ﬁﬁ? VS %ﬁ%ﬁpwﬁFEhsﬁ}ﬁﬁﬁ+¥e}¥BQE 1%?Eeé gﬂtgﬂgﬁﬁ%ﬁﬁe print
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graphlc images.
With the development of computer-aided-

5 de51gn (CAD) systems, in the fields of printing and
signmaking, for example, single or multi-colored |
images can be created and stored in a data base and_
transferred onto a print sheet to produce customized
signs or other pfinted matter. 1In the signmaking

10 field, graphic images are'prihted-ehto print sheets
made of vinyl or other plastics secured by a
pressure-sensitive adhesive on a releasable backing
material. Once the graphic images are transferred
to, or formed on a vinyl print sheet, the print sheet

15 is cut, typically with an automatic cutter, along the
outline(s) of the graphic imeges, and the cut pieces
‘are then attached to a sign board by means_of the
pressure-sensitive adhesive after removal of the
releasable backing material. Sophisticated multi-

20 'colored and/or enhanced graphic images,'including
two-dimensional images that appear three-dimensional,
can be readily created and trensferred onto a print
sheet to form such customized signs or other printed
matter with relative ease and rapidity.

25 The collection of dust particles or other

debris on the print sheet can significantly degrade
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%rojngTBg in a direction substantially opposite a respective direction of
novenent of the sheet material (S) to renove dust parades or other debris
and enhance the print quality of the apparatus (10); and second neans (92,
292; 62, 162, 262) for wip- ing at |least one of (i) a surface of the web
(W facing the print head (26, 226) along a |ine extending across [err]
the print quality of the graphic images; particularly
in more sophisticated systems; which print graphic
images'with.a relatively fine degree of resolution.
Dust particles or other minute debris can cause
5 fuzziness, blurfing or other aberrations within the
printed graphic images which can noticeably degrade
the print quality of even the most sophisticated
printing or signmaking systems. In systems employing
sheet material with punched holes along the edges of
10 the sheet for feedihg the sheets through the printing
apparatus, loose particles or fibers of the sheet
- material frequently remain in and around the punched
holes from the hole-punching operation. This minute
debris also tends to drift or collect on the printing
15 surface of the sheet material, and in ﬁurn degrades
the print quality of the printing apparatus.
In printing apparatus employing thermal-
activated printing heads, such as the type described
above in which the donor web or foil bearing printing
20 ink is paésed between the printing head and the print“
sheet, dust particles or otﬁgr minute debris can also
collect on the donor web and gffect the thermal-
transfer propérties of the web. This.too can cause
fuzziness, blurring or other aberrations within the

25 printed graphic images which can noticeably degrade

print quality.
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[err] the wwdth of the web (W for renoving dust par- ticles and other
debris on the surface of the web (W to enhance the print quality of the
_apparatus (10) and (ii) the portion of a surface of the sheet material (9S)
*facing the print head (26, 226) upon which the graphic inages are printed
to renmove the dust particles-or debri s4not renoved by the first means (60,

160, 260).

2. An apparatus (10) as defined in claim1, further

characterized in thatgd e d iddcBANS Y WanV HdteddE the

15

- 20

25

quantity of dust particles or other debris collected
within prlntlng apparatus.' Static charges on the
print sheet or on the donor web cause addltlonal dust
particles to collect on the print sheet or donor web,
respectively, and furthér degrade the print quality
of the system.

It is an object of the pfesent invention to
overcome the drawbacks and disadvantages of prior
printing apparatus due to the collection of dust
particles, or liquids, or other debris in the
apparatus and on the print sheets or donor webs in
such apparatus.

SUMMARY OF THE INVENTION

The present invention is directed to an
apparatus_for printing images on sheet material
having web-cleaning members for removing particles
affecting brint quality. In one embodiment of the
present invention, the apparatus comprises a housing,

a platen mounted within the housing for supporting

- the sheet material, and a print head mounted adjacent

to the platen for receiving the sheet material
between the platen and priﬁt head, and printing
images onto the sheet material passed between the
platen and the print head. The apparatus aiso

includes at least one'firsf.wiper blade mounted
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sheet material (S) includes at |east one first blade nenber (60, 160, 260)
defining the edge portion oriented relative to the sheet material (S) for
con- tacting the surface of the sheet material (S) facing the print head
(26, 226) upon passage of the sheet matérial (S) between the support nenber
(24,224) and the print head (26, 226). 3. An apparatus (10) as defined in

Lo 2 e B ERY A BBk R TRP e SR BT Tes Ll
menber (24, i dif! rﬁéﬁé’&dtPefé‘EinQtJégrthé?”&néé{%a@é@?&l”Egber (60
contact the surface of the sheet material fac1ng the
'prlnt head, and which extends across the sheet |
5 méterial a distance_approximately equal ﬁo the
distance within which the print head prints images on
the sheet material. The first wiper blade
continuously wipes the sheet material during printing
operations to remove dust particles and other debris
10 from the sheet material and enhance the.print'quality
of the apparatus. |
Ih one embadiment of the present invention,
the apparatus comprises two first wiper blades
mounted on opposite sides of the platen relative to
15 each other. Preferably, the apparatus further
comprises at least one second wiper blade mounted
between each first wiper blade and the sheet |
material. Each second wiper blade défines at least
one edge portion oriented relative to the sheet
.20 material for éqntacting the sheet material, which
extends across the sheet material a distance
approximately equal to at least the distance within
which the print héad prints images on the sheet
| material. Each second wipér blade continuously wipes
25 the sheet material during printing operations to

remove dust particles and other minute debris from
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160rV260) being oriented relative to the sheet mate- rial (S) to wipe the -
sheet material (S) upon passage of the sheet material (S) between the
support mem ber (24, 224) and the print head (26, 226) in a first
direction, and the other first bl ade negber (60, 160, 260) being oriented
relative to the sheet mate- rial (S) to wi pe the sheet materi al (S) upon

passage IerrLe shéit material not removed by the adjacent first
wiper blade. | |
| In one embodiment of the present invention,
- the apparatus further comprises a donor web bearing
5 ink interposed between the print head and the platen
' to form images on the sheet material by transfer of
ink from the donér web to the sheet material. At
least one third wiper blade is mounted within the
housing'and'defines at least one edge portion
10 suspended in contact with the donor web, which
exténds across the web a distance equal to at least
approximately the width of the web. The third wiper
blade continuously wipes the donor web to remove dust
particles and other minute debris and enhance the
15 print quality of the apparatus. Preferably, the
apparatus comprises two third wiper blades mounted on
opposite sideé of the print head relative to each
other. |
In one embodiment of the present invention,
20 the edge portion of each wiper bladé which is in
contact with either the sheet material or the donor
web, is made from either a conductive or static
diséipative material to conduct or bleed any static
eleétricity.away'from the sheet material or web and

25 further reduce the quantity of dust particles or
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Sr’E; sheet material (S) between the support nem ber (24, 224) and the
print head (26. 226) in a sec- ond direction opposite the first direction.
4. An apparatus (10) as defined in any of clains 2-3, further characterized -
in that the second nmeans for wiping the web (W and/or the sheet materi al
(S) further includes at |east one second bl ade nenber (62, 162, 262)
mount ed adj acent to the at |east one first blade nenber (60, 160, 260) and
defi ni ng aothege detntiisorchat anigitk retsdrwisd ccdlilecthant thderial (S) to
contact the sheet material (S) and to renove dust particles or debris from
t he surfacehektt material or donor web.
One advantage of thé apparatus of the
present invention, is that the wiper blades
5 continuously wipe the surface of the sheet material
upon which the graphic images are printed during
printing operations, and/or continuously wipe the
donor web bearing printing ink during printing
operations to remove substantially all dust particles
10 or other minute debris from the réspective surfaces
of the sheet material and/or the donor web prior to
passage between the platen and the print head.
Because the dust particles and other minute debris
are femoved from these surfaces, the fuzziness,
15 blurring or other aberrations normally associated
with priof printing apparétus due to the colleétion
of dust particles or other minute debris on the sheet
material or donor web is substantially eliminated,
and the print quality of the apparatus of the present
20 invention is significantly enhanced.
- Another adVantage o% the apparatus of the
present invention, is that when the edge portion of
each wiper blade in contact with the sheet materiai
and/or donor web is made from a conductive or static
25 .dissipative material, static eleétricity on the
surfaces of.the sheet material and/or donor web is
-
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sl!et material (S) not renoved by the adjacent first. blade nenber (60,
190, 260). 5. An apparatus (10) as defined in claim4, further
characterized in that the edge portion of the at |east one first blade
enber (60, 160, 260) is thicker than g he edge portion of the at |east one
second bl ade nenber (62, 162, 262). 6. An apparatus (10) as defined in any
of claims 2-5, further characterized in that the edge portion of the at

| east one pe¥Riteeddeonbiped awey fzom :besei supfiacess and| &8YE one of a

conductive material ,and a static dissipative material,.
_ the quantity of dust particles and other minute

debris normally collected on these suffaces due to
static electricity is sighificantly reauced.

5 Other advantages of the present invention
will become apparent in view of the following
detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view illustrating
10 one embodiment of a thermal printer comprising web-
cleaning members embodying the present invention.

Fig. z.is an enlarged fragmentary view of
the printer of Fig. 1 illustrating the print head,
roller platen, and web-cleaning members of the

'15 present invention.

Fig. 3 is an enlarged fragmentary view of
the printer which is similar to Fig. 2, illustrating
the drive mechanism for moving a strip of sheet
material relative to the print head, and the manner

20 in which the web-gleaning members remove dust
particles and other minute deﬁris from the sheet
material and donor web beafing printing ink.

Fig. 4 is a side elevation view of the
printer of Fig. 1 illustrating the cassette

25 supporting the donor web with the printing ink, the

e

mounting structure for the bails for holding down the

_—
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7:F;n apparatus (10) as defined in anyone of the fore- going clainms further
characterized in that the sec- ond nmeans (92, 292) for wiping the web (W
afd/ or the sheet material (S) includes at | east one third bl ade nenber (92,
292) mounted within the appa- [err] 94 ratus (10) and defining at |east
one edge portion contacting the surface of the web (W facing: the

sheet material against the roller platen, and the
mounting structure of the frame member supporting the
print head.

Fig. 5 is an end plan vieu of the web-

5 cleaning assembly illustfated in Figs. 2-4 for
removing dust particles and other debris from the
surface of the sheet matefial.

Fig. 6 is a front plan view of the web-
cleaning assembly of Fig. 5.

10 Fig. 7 is an end plan view of another

- .

embodiment of a web-cleaning assembly of the present
invention for removing dust particles and other
debris from the surface of the sheet material.

Fig. 8 is a front plan view of the web-

15 | cleanlnglassembly of Figqg. 7.

Fig. 9 is an enlaxged fragmentary view of
the printer of Fig. 1 illustrating another embodiment
of a web-cleaning assembly of the present invention
for removing dust particles and qther debris from the

20 surface of the sheet material.
DETAILED DESCRIPTION

In Figure 1, an apparatus embodying fhe
present invention for printing signs, characters,
designs and other'graphic products is indicated

5 generally by the reference numeral 10. The printing
apparatus 10 can be employed within a microprocéssor-

T
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I nt head (26, 226).

nmber

8. An apparatus (10) as defined in claim?7,
aracterized in that the apparatus (10) conprises tw third bl ade nenbers
2, 292) nmounted on opposite sides of the print head (26, 226)
ch other. 9. An apparatus (10) as dgfgned in claim7 or 8, further
aracterized in that the edge portion of the at
(92, 292) is forned fromat |east one of a conductive material and a

furter

relative to

| east one third bl ade

static d|§a3§qx§ysﬁﬁmmuervbich19raph1appap@nqs isofreatedfepdd in any of
clainms 1-9,

.

s e aees e aemaans
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produced with enhancements from a data base on which

both the prlnted and cut features of the product are

' commonly based. One such system is disclosed in co-

pending patent application serial no.ﬂ08/007,662,

filed January 22, 1993, entitled "Method And
Apparatus For Making A Gréphic Product", assigned to
ﬁhe same Assignee as is the present'inVention, and
&hich is hereby incorporated by reference as part of
the present disclosure. It is noted, however, that
although apparatus embodying the present invention
may bé employed in such microprocessor-based syStems,
they may equally be employed in other types of
systems for printing signs and other graphic
products, as will be evident to those of ordinary
skill in the art based upon the disclosure of the
present épecification.

The printer 10 utilizes a set of sprockets
to engage corresponding feed or drive holes H spaced
along each edge of a strip S forming a print sheet or
web from which graphic product.is preparéd. A cutter
(not shown) has a set of sprockets to engage the same
series of feed holes H during a cutting operation in
which the cutter cuts the sheet S along ﬁhe
peripheral edges of the image or images and any

internal edges in accordance with a cutting program.
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4 each second bl ade nenber (62,
respective first blade nenber (60, 16f4 260).
defined in any of clains 1-10,

surface cont act -

15

20

5

sen51t1ve adhesive on a releasable backing. One such
vinyl print sheet is sold by the Assignee of the
present invention*under the trademark SCOTCHCAL of 3M
Coﬁpany. After weeding to remove unwanted material
within or around the graphic image or images, the
vinyl upon which the enhanced graphic image or images

is formed is lifted from the underlying backing

‘material and attached to a sign board, window or

other suitable object.

lAs an alternative to the feed holes H, the
printer 10 can prepare a positiohal reference track T
on the print-receiving surface of the print sheet S
to establish a known positional relationship between
the printed.image on the strip S and the strip
itself. The cutting operation is then carried out by
the cutter after the prinfing operation, and the

cutter reads the positional reference track on the

sheet material in order to coordinate the position of

. the material and the cutting tooel with the printed

material. .

As shown ianiéure 1, the strip S is
supplied in a roll which is supported on a platform
12 located on the back side of the printer and is fed
over a guide roller 14 before it enters a housing 16

of the printer. After the strip S is passed through

___ﬁ__————~——"*“'—'—
as Been Replaced
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frther characterized in that the apparatus (10) conprises two first bl ade
enbers (60, 160, 260) nounted on opposite sides of the support nenber
224) relative to each other and two second bl ade nenbers (62, 162, 262),
162, 262) being nounted adjacent to a

11. An apparatus (10) as
further characterized in that the apparatus
3(10) conprises at |east one roller (265) rotatably nounted within the
apparatusTQ§0§heeheSrmByebe(BGBFHNéfsnpnged byb &t preisgune-cyl i ndri cal

(24,
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A

#the surface of the sheet material (S) facing the support nenber (24.

4) and rotatabl e upon novenent of the sheet nmaterial (S) relative to the
i s Sheet Has Been [err] 5 support nenber (24, 224), and at |east one
urt.h bl ade nmenber (260) nounted mnthlthhe apparatus (10) and defining at
ast one edge portion extend-

the printer 10 where the printing Qperation takes
place, it is discharged freely through the front side
of the machine of ﬁay be retrieved on a take-up roll
(not shown) if desired. The pfinter 10 is preferably
coupled to a separate controller (not shown) for
controlling the printing operation, but the printer
also includes a control panel 18 on the housing 16 to
start and stop printing operations. The control
panel 18 includes dontrols for slewing the strip S
independently of the printing operation and other
controls for operating the printer. A cover 20 is
pivotally mounted on top of the housing 16 and can be .
opened and closed by gripping a handle 22 to access
the intérnal structure of the printer, as shown in
Figures 2 and 3.

Turning to Figure 2, within the printer 10,
the strip S passes over a roller platen 24 relative
to a thermal print head 26 which is pressed downward

onto the strip S and generally establishes a linear

zone of contact between the strip and the platen.

‘The outer surface of the plaéen 24 is defined by a

hard.rubber sleeve, and a marginal portion of the
strip § defining a respective series of spaced feed
holes H ovérlaps.the rubber sleeve of the platen at
each end. A drive sprocket 28 defines a set of

sprocket pins which engage a respective series of

This Sheet Has Been Reﬁlaced
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g substantially in the axial direction of the roller (265) and contacting
the cylindrical surface of the roller (265) to renove dust particles and
ot her debris fromthe cylindrical surface of the roller (265). [err] 6
‘the sheet material not renpved by the adj acent first wi per bl ade.

10

15

20

i 25

e n s

feed holes H along one marginal edge of the strip S,
and a similar drive sprocket 28 defines sprocket pins
which engage.the other series of feed holes H along
the opposite marginal edge of the strip.

As shown in Figure 3, each drive sprocket
28 is fixedly mounted to one end of a drive shaft 30.
The drive shaft 30 is rotatably mounted within the
housing 16 and is driven from a step motor 31 by a
series of drive gears 32,34, toothed drive pulleys
36,38, and a toothed drive belt 40. The roller
platen 24 is rotatably mounted within the housing 16
and is driven from the drive shaft 30 by means of a
pair of drive pulleys 42,44 and a respective O-ring

drive belt 46 mounted on each end of the platen. The

"~ drive pulleys 42,44 are selected to establish a

peripheral speed of the roller platen 24 slightly

higher than the peripheral speed of the drive

sprbckets 28 to augment the feeding of the strip S
past the print head 26. Since the drive sprockets 28

positively engage the strip and control the speed of

the strip, the O-ring drive belts 46 allow limited

slip. As shown in Figure 2, a pair of curved, sheet
metal plates 48 éuide the strip S circumaxially onto
and off of the roller platen 24 and the cylindrical

surfaces of the sprockets 28 in a U-shaped feed path.

rd
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!lg—one enbodi ment of the present invention, the apparatus further conprises
a donor web bearing ink interposed between the print head and the platen to
forminmages on the sheet material by transfer of ink fromthe donor web to
the sheet material. At |east one thirdigi per blade is nounted within the
housi ng and defines at |east one edge portion suspended in contact with the
-donor web, which extends across the web a di stance. equal, to at | east '
1approximately the wi gehkeept thenstripn twldy engages ¥ddhconti nuously

10

15

20

25

mnpes t he donor web to renove dust particles and other mnute debris and
enhance th@pproximately 180° of the sprockets 28, a pair of

holddown bails So_eaCh defines a generally C-shaped
section which straddles the pins of a respective
sprocket. As shown in Figure 4, the C;shaped-sectien
of each holddown bail 50 includes three bail wheels
52, which are each rotatably mounted and spaced apart
froﬁ each other along the respective C-shaped
section, to maintain the respective marginal edge of
the strip S in firm engagement with the cylindrical
surface of the respective sprocket 28. The bails are
pivotally suspended ffom the housing 46 on pins 54,
so that the bails can be lifted away from the
sprockets 28 and allow a strip S of sheet material to
be mounted on and removed from the sprockets and
roller platen 24. Over-center sﬁrings 56 assist in
holding the'beils downward on the strip S, while
permitting the bails to be lifted away from the
sprockets during installation or.removal of a strip.
A pair of web-cleaning or wiper-blade
assemblies 58 extend between the bails 50 and are
located at the supply and discharge points of the
roller platen 24. As shown in Figufes 5 and 6, each
wiper-blade assembly includes a first web-cleaning
menber or blade 60 and a second web-cieaning member

or blade 62, each of which extends between the bails
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vlt quality of the apparatus. Preferably, the apparatus conprises two

tthird wi per bl ades nounted on opposite sides of the print head relative to
each other. In one enbodi nent of the present invention, the edge portion of
each w per blade which is in contact wigh either the sheet material or the
donor web, is made fromeither a conductive or static dissipative nateri al
to conduct or bleed any static electricity away fromthe sheet material or
web and furthednd eliceaintajnedt iny epgagemensapith Eheosurfase s the
replacenentogheet :

the strip S along an edge portion. The other side

: of each blade 60 and 62 is coupled to a wiper frame
64, which is ﬁounted on each end to a respective bail
5§ . 50. Each wiper frame 64 defines a generally L-shaped

cross section, wherein one leg of the L defines a

plurality of apertures 63 spaced apart from each

other and extending through the respective leg. The
first blade 60 and the second blade 62 define

10 corresponding apertures and are each clamped along an
edge porﬁion between the wiper frame 64 and a
clamping bar 66. Each clamping bar 66 defines a

piurality of apertures 68 extending throﬁgh the

clamping bar and aligned with the apertures 63 for
15 réceiving fasteners 70 to fixedly mount £he first and

second wiper blades 60 and 62, respectively, to the

wiper frame 64. The end of each wiper frame 64

includes a side wall 72, which defines a pair of

mounting apertures 74 for receiving fasteners to
20 mount the wiper blade assembly ﬁo a respective bail_
So. 'Alternatively, the wiper blades can be secured
to the frame with double-faced tape.

As shown in Figure 2, each wiper frame 64

is oriented so that the first and second blades 60
25 and 62; respéctively, are oriented generally

tangential to the top surface of the strip S of sheet
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7 other debris that m ght otherw se collect on the sheet materi al
web. One advantage of the apparatus of the present invention, is that the
wi per bl ades continuously w pe the surface of the sheet, materi al

the graphic inmages are printed during pgi nting operations, and/or
continuously wi pe the donor web bearing printing ink during printing

10
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material so that the edge portion of each blade is

‘maintained in firm engagement with the surface of the

strip S throughout the space defined between the

bails 50. When the strip S is fed between the roller

. platen 24 and print head 26, the wiper blades 60 and

62 continuously wipe the top surface of the strip S
to remove any dust particles or other debris before
the strip is passed beneafh the print head..

As shown in Figure 5, the first blade 60 is
wide; than the second blade 62, and thus the wiping
edge of the first blade 60 extends beyond the wiping
edge of the second.blade 62 on the top surface of the
strip S. Accordingly, if'ahy particles pass beneath
the firsﬁ blade 60 they can be picked up by the

second blade 62. Preferably, the first blade 60 is

also slightly thicker than the second blade 62 such

that each blade is designed to pick up dust particles
or debris of different sizes. 1In the embodiment of
the present invention illustrated, the first blade 60
is approximately 0.007 inch thick, and the second

blade 62 is approximately 0.004 inch thick. - The

first blade 60.generally picks up most dust particles'

or other debris, and the second blade 62 picks up any

smaller particles (typically less than 0.007 inch in

diameter) that may pass beneath the first blade 60.

—hﬁ;__‘___N___‘__ﬁ;a_
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' 4 .
operations to renove substantially all dust particles or other mnute
debris fromthe respective surfaces of the sheet material and/or the donor
web prior to passage between the platen and the print head. Because the
dust particles and other mnute debrisldre renoved fromthese surfaces, the
fuzziness, blurring or other aberrations hornally associated with prior

" Shik Wd L Shd bl TR AL B 850110 LS
the Print Qualddodly (6. 8PR8" #14Pa 0 ydbor PLEBSTS SiugeiLon 's |
material so that the edge portion of each blade can
bend to conform to the contour of the strip S; yet be
5 rigid enough so that the wiping edges are maintained
| . in firm engagement with the top surface of the Strip.
The plastic material of the blades is preferably

either conductive or static dissipative. Conductive

materials are defined as having a surface resistivity

10 of less than approximately 105 ohms/square, and
static dissipative materials are defined as having a
surface resistivity within the range of approximately -
105 to 1012 ohms/square. The conductive or static
dissipative blades 60,62 conduct or bleed static

15 charge on the surface of the st:ip S into the |
respective wiper-blade assemblies 58 and to ground
through the bails 50, and thus facilitate in

eiiminating'or diminishing the existence of any

static charge on the surface of the strip §, and in
20 turn diminish the quantity of dust particles that
collect on the strip S due té static electricity.
Another'advantage of.forming the blades
60,62 from a conductive or static dissipative
plastic, as opposed to a typical insulative plastic
25 (i.e;, plastic having a surface resistivity greater

than approximately 1012 ohms/square), is that with

______________-“‘
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Anot her advantage of the apparatus of the present invention, is that when

t he edge portion of each w per blade in contact with the sheet materi al _
and/ or donor web is made froma conductive or static dissipative material, .
static electricity on the surfaces of tE sheet material and/or donor web

dis [err] 8 permtted to bleed away fromthese surfaces, and thus

insulative blades, the continuous rubbing of the
blades against the'moving-strip S could create a
static charge on the surface of the strip, and tend
to attract dust particles or other debris to the

5 strip. The conductive or static dissipative blades
60,62, on the other hand; do not tend to create
additional static charge, but rather provide a path

to ground through the w1per assemblies 58 and bails

50 to bleed any statlc charge from the surface of the
10 strip S. |
As shown in Figure 4, the thermal print
head 26 ié suspended from an upper support frame 76 .
that is pivotally mounted on an axle 78 on the back
side of the housing 16. As shown in Figure 2, the
15 print head 26 is mounted on a suspension plate 80,
which is coupled to the frame 76 by a series of bolts
82. The bolts 82 are secured on one end to the
suspension plate 80 and slideably received within the
frame 76, so that.the suspension plate together with
20 the print head 26 move vertically relative to the
support frame 76. A coil spiing 84 surrounds each
sliding bolt 82 or may be'separated therefrom and is
seated between the frame 76 and suspension plate 80
_ to apply a downward pressure on the suspension plaﬁe,
25 and press the print head 26 against the strip s as it

is passed over the roller platen 24 along a line of
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th uantity of dust particles and other mnute debris normally collected
on fhese surfaces due to static electricity is significantly reduced. O her
advhnt ages of the present invention will becone apparent in view of the
folfow ng detail ed description and accomganyi ng draw ngs. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig.. 1 is a perspective view illustrating one enbodi nent of
thermal printer conprising web- cleaning nenbers enbodyi ng the present
nvention. FFeptacts gRhenprigtdhepdgrénhasyavPuralitheOfrinter of Fig. 1
|

ustratinqithe,print head, . .
: eating elements distributed evenly along the head.

from one end of the roller pléten 24 to the other,
and the heating'elements are densely packed along the
5  line of contact. -

A pair of dancer rolls 86 are supported
froﬁ the suspension plate 80 and are each located on
an opposite side of the print head 26 relative to the
other;_as shown in Fiéure 2. Each dancer roll 86

10 extends across the width of the print head 26 and
functions to guide a donor web or foil W and maintain
the web taut as it is passed in contact with the
strip S between the print head 26 and roller platen
24. The donor web W bears a heat-sensitive printing

15 ink or prihting dye in black, white, or other.calors
on the surface of the web facing the strip S of sheet
ﬁaterial. When the heating elements of the priht
head 26 are selectively energized, the portion of the

i ink located immediately under each energized heating
20. element is released from the web W and transferred to
the strip S.. The width of the web W is substantially
equal to that of ﬁhe print head 26, and the web is
moved synchronously with the strip S between the head
' and the foller platen 24 by virtue of the pressure
125 applied by the coillspfings 84 between the priht head

‘and roller platen.
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rol §er platen, and web-cl eaning nenbers of the present invention. Fig. 3 is
an gnl arged fragnentary view of the printer which is simlar to Fig. 2,

i<l | gstrating the drive nmechanismfor noving a strip of sheet nateri al

rel §tive to the print head, and the mann&0 i n whi ch-the web-cl eani ng
nmenfper s remove dust particles and other mnute debris fromthe sheet

mat ¢ri al and donor web rlgg r|nt|gf I nk, . 4 %s a side el evation
view of the printer of %h REREsTPHTi 39 %ﬁém%%gg% te supporting the
dongr web VMtJbﬁégifﬁéégi 1tstmfap01nt to the suspen51on frame
80 and is permltted to tilt on either side with
respect to its central mount. The ends of each
5 dancer roll are located within elongated slots 88
formed within tabs 90 extending downward from the
suspension plate 80 to limit the extent of movement

of each dancer roll when tilted about its center

mount. When the dancer rolls 86 are pressed against
10 the web W under the force of the springs 84, they are

permitted to tilt about their center mounts to render
i the web taut'without damaging the web, and thus

prevent the web from skewing or wrinkling during

operation.

15 | As shown in Figure 2, additional web-
cleaning members or wiper blades 92 are mounted

! | adjacent each dancer.roll 86 and oriented so that the

i free edge of each blade 92 is substantially tangent
to the respective dancer roll and contacting the side

20 of the web W facing the print head 26 (opposite the
ink). Each wiper blade 92 is generally V-shaped, |
wherein one leé of the V is mounted beneath a support
bar 94 to the suspension frame 80, and the free edge
portion of the other leg of the V is suspended in

25. contact with the web W to pick up any dust particles

or other debris located on the web before the web is
/

"l




-"ing structure for the bails for holding down the This is the
| acenment sheet 9 sheet material against the roller platen, and the

nting structure of the frame nenber supporting the print head. Fig. 5 is
end plan view of the web- cleaning ggsenbly illustrated in Figs.

10

15

20

25

ving dust particles and other debris fromthe

passed with the Strip S between the print head 26 and
rbller platen 24. bust particles or other minute
debris located between the print head 26 and the web
W can affect the tranéfer of heat from thé print head
to the web, and thﬁs degrade the print quality. The
wiper blades 92 éubstantially remove any such
particles from the web W prior to passage beneath the
print head, and thus facilitate in maintaining
optimal thermal-transfer properties between the print
head and the web, and in turn prevent the degradation
in print quality normally associated with the
collection of dﬁst or other such minute debris on the
web W. | | '

The wiper blades 92 are preferably made §f
the same plastic material as are the wiper blades
60,62 to facilitate eliminating any static charge
that may develop on the web W by bleeding any such
charge through the blades and into the frame 76 to
ground. A pair of static suppression brﬁshes 96 may

also be mounted on either side of the print head 26

'to brush the side of the web W opposite from the

printing ink and further facilitate the elimination'
of static electricity.

In the operation of the apparatﬁs of the
present invention, actuation of the step motor 31

rotatably drives the sprockets 28 and the roller

2-4 for
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i nvention for

‘face of the sheet material. Fig. 6 is a front plan view of the web-
ani ng assenbly of Fig. S. Fig. 7 is an end plan view of another
odi nent of a web-cl eaning assenbly of the present

renovi ng

t particles and other debris fromti2@ surface of the sheet material.
- 8 is a front plan view of the web- cleaning assenbly of Fig. 7. Fig. 9

t her

10

15

20

25

én enlarggﬁ fragnmentary view of the

,print 1 i
i t2 4 %P%@%-%?e%ﬁ?ﬂgdﬁggé%g$§é0§t¥%% %r%@énve n¥enti on

of Fig

between the print head 26 and roller platen. During’

a printing operation, the strip S and web W move in

~the direction of the arrows shown in Figure 3, and

the wiper assembly 58 continuously wipes the top
surface of the strip S on the supply side of the
print head to remove any dust particles or other
debris prior to printing. Because the blades 60,62

are rigid and are susbendéd in contact with the top

surface of the strip S§ across the width of the print

head, the blades also facilitate in maintaining the
strip in firm contact with the cylindrical surfaces
of the sprockets 28 and the roller platen 24 to
prevent any wrinklihg, buckling or distortion of the
strip. The blade 92 on the supply side of the print
head 26 likewise continuously wipes the top surface
of the web W to remove any dust particles or other
minute debris from the web prior to printing. Aas
described above, dust particles or other minute
debris located between the web W and the print head
26 can affect the'transfer of'heat from the print
head to the web and degrade the print qﬁality.

The blades 60,62 and 92 located on the
discharge side of the print head 26'continuously wipe
the strip S and web W clean of any dust particleé and

other minute debris when the strip S is driven back

Wi

| | ustrating
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fof renoving dust particles and other debris fromthe surface of the sheet
mageri al . DETAI LED DESCRI PTION In Figure 1, an apparatus enbodyi ng the
prgsent invention for printing signs, characters, designs and other graphic
prdducts is indicated generally by the R8ference nuneral 10. The printing
apfaratus 10 can be enployed within a m croprocessor- [err]

in the opposite direction of the arrows in Figure 3.
This normally occﬁrs between printing operations.
For example, in creating a multi-color display, the
strip S is first driven between the print head 26 and
5 roller platen 24 in the direction of the arrows in
-Figure 3 with é first color. When printing with the
first color is completed, the strip S is driven back
in the opposite direction and wound again onto the
roller 14, another web W of a second color is
10 installed, and the strip S and web W are again driven
relative to the print head in the direction of the
arrows in Figure 3 to print the second color. This
procedure is continued until all colors of the multi-
color display are printed. Thus, when the sheet S
15 and web W are moved in either direction, the blades
60,62 and 92 continuously wipe the strip and web
prior to passage between the print head and platen.
| By continuously ﬁiping the strip S and the
web W prior to printing, the apparatus of the present
20 invention can remove substantially all dust particles
and other minute debris of éhy significance, and thus
significantly enhance the print quality of the
printer 1o'by avoiding the fuzziness,.blurring or
other aberrations normally associated with the
25 collection of dust particles or other minute debris'

on the strip S or web W. The blades'so,sz and 92 on
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10WPased systemin which graphic product is created and.produced with
enfgancenents froma data base on which both the printed and cut features of
th@ product are commonly based. One such systemis. disclosed in co- pending
paflent application serial no. 08/007,662, filed January 22, 1993, entitled
"Mt hod And Apparatus For Making A Gaphic Product”, assigned to the sane
Asqi gnee as is the present invention, and which is hereby incorporated by
reflerence athpadischariye wiskerdf dibeciprdnte helad 26 rdissd, however, that -
al though appar at us enbodyi ng the present invention

facilitate in maintaining the strip S, web W, and

print head 26 clean and free of dust particles and

other minute debris that may degrade the print
5 quality of the printer 10. The conductive or static

dissipative prbperties of the blades 60,62 and 92

also facilitate in eliminating static electricity,

and in turn reduce the collection of dust particles

or other minute debris on the strip S and web W,
10 further enhancing the print quality of the printer

10.

In Figures 7 and 8, another embodiment of a

wiper blade assembly of the present invention is

indicated generally by the reference numeral 158.
15 The wiper assembly 158 is similar to the wiper

assembly 58 described above, and therefore like

reference numerals preceded by the numeral 1 are used

to indicate like elements. Each wiper assembly 158

differs from the wiper assemblies 58 in that the
20 frame 164 includes a flared portion 165 spaced above

the strip S and oriented gene:ally parallel to the

strip to cover and protect the blades 60, 62.

In Figure 9, another embodiment of a wiper-
blade assembly of the present invention is

25 | illustrated and indicated generally by the're:erence

numeral 258. Each wiper assembly 258 is similar in
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t he jsanme series of feed holes
ag ove, and thereforelilke reference nu

e enpl oyed in such mcroprocessor-based systens, they may equally be
yed in other types of systens for printing signs and ot her graphic
cts, as will be evident to those of ordinary skill in the art based
the disclosure of the present speciggcation. The printer 10 utilizes a
f sprockets to engage corresponding feed or drive holes H spaced al ong

edge of a strip S formn rint, sheet or meb fron1 I ch, phi c
ct is pF@ﬁ&Péd‘ respRats q’(%d&esﬁﬁxw gseqbdde #%9@%‘?0 engage

gutting %gygls pfekeded

by the numeral 2 are used to indicate 1ike elements.
In this embodiment of the preseht invention, the

5 printer 10 includes a pair of holddown rollers'265,
each extehding between the bails 50 at the supély and
discharge locations of the roller platen 24. The

cylindrical surface of each holddown roller 265 is

seated in contact with the stripls to prevent

10 wrinkling, buckling, or distortion of the strip.
Each wiper-blade assembly 258 includes a wiper-blade
260 fixedly mounted on one side to a frame 264
eoupled to and extending between the bails 250. As
shown in Figure 9, one side of each blade 260 is

15 oriented in a plane substantially tangehtial’to the
cylindrical surface of the adjacent holddown roller
265, and the respective edge portion of that side is
suspended in contact with the cylindrical surface of
the roller. The other side of each blade 260 is

- 20 oriented downward toward the strip's, and the edge
portion of that side is seated in contact with the
top surface of the strip S, as shown in Figure 9.
The blades 260 are preferably made of the same
conductive or static dissipative plastic as are ﬁhe

25 oﬁher blades described above, and function to remove
any dust perticles or other minute debris on the top

R S —
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the cutter cuts the sheet S along the peripheral edges of the inage
ges and any internal edges in accordance with a cutting program
Thegheet S may be a vinyl secured by a pressure- sensitive adhesive on a
sabl e backi ng. One such vinyl prin> sheet is sold by the Assignee of
resent invention under the trademar’® SCOTCHCAL of 3M Conpany. After
 ng to renmove unwanted material wthin or around the graphic image or

Sy_thesurface of the strip S and collected on the holddown

rollers 265, and to eliminate or minimizé the
development of.static charges.
While the present invention has been
5 descriﬁed through several preferred embodiments, it
should be understqu that numerous modifications and

substitutions can be had without departing from the

spirit of the present invention and scope of the
appended'ciaims. For example, it is clear that the
10 wipers of the present invention may be employed in
any of numerous types of printing apparatus, and not
only the type of printer disclosed-herein. The
number of wiper blades, the locations of the blades,
and the shapes of the blades may also be varied to
15 form numerous different configurations that provide
means for continuously wiping a strip of sheet
material and/or a donor web during printing
operations'to remove dust particles or minute debris,
and enhance the print quality of the apparatus in
| 20 accordance with the present invention. It may also
be desirable to simply replaée the dancer rolls with
the wiper blades, and thus the blades in this
situation would functioh not only to remove dust
particles and debrié from the web or foil, but also
25 to‘guide'the web and render thé web taut to prevent

the web from skewing or wrinkling during operation.
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~ vi nyl Yipon whi ch the enhanced graphic inage or inmages is forned is Ilfted :}
from thhe underlying backing material and attached to a sifge=beattd——w-atdew

or otHer suit I n alternative to the feed fﬂﬁssHEEhHASBEBV %
10 CJWMUMJHIEIIHMW onal refer@&dce track T on he REPLACED /

pri nt
print-feceiviny surfac® of the print sheet S to establisFE=FRoy
positipnal relationship between the pr| | mage on the strip S and the
strip jtself. The cutting operation i carried out by the cutter after
the printing operation, and the cutter reads the positional reference track
on t he ' :

1. An apparatus (10) for printing graphic
images on sheet material (S), comprising a print head
(26, 226) mounted within ﬁhe apparatus (10) for

5 printing graphic images on the sheet material (S), a

support member (24, 224) mounted adjacent to and

facing the print head (26, 226) for_supporting'the

sheet material (S) adjacent to the print head (26,

i 3 226), and means (28) for feeding the sheet material

10 (S) relative to the print head (26, 226) between the
suppoft member (24, 224) and the print head,
characterized in that the apparatus (10).further
comprises means.(ss, 158, 258) for wiping at least
the portion of a surface of the sheet material fS)

15 facing the print head (26, 226) upoﬁlwhich graphic
images are'printed by the print head (26, 226) to
remove dust particles or other debris and enhance the

print quality of the apparatus (10).
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er to coordinate the position of the naterlal and the
ﬂ.u " l@ﬂ d naterlal As shown in WaV=YI
" i s supported on a platf |

back ¥i de of the printer and is fed over ? gui de rr;ler
a houging 16 of the printer. After the s? | '

2. An apparatus (10) as defined in claim
1, further characterized in that the means (58; 158,
258) for wiping the sheet material (S) includes at
least one first blade member (60, 160, 269) défining

5 at least one edge portion oriented relative to the

sheet material (S) for contacting the surface of the
sheet material (S) facing fhe print head (26, 226) |
upon passage of the sheet material (S) between the
support member (24, 224) and the print head (26,

10 226).

3. An apparatus (10) as defined in claim .
2, further characterized in that the apparatus (10)
comprises two first blade members (60,'160, 260)
mounted on opposite sides of the support member (24,
15 224) relative to each other, one first blade member

(60, 160, 260) being oriented relative to the sheet

material (S). to wipe the sheet material (S) upon

; passage of the sheét material (S) between the support
member (24, 224) and the print head (26, 226) in a

20 first direction, and the ofher first blade member
(60, 160, 260) being oriented relative to the sheet

| material.(S) to wipe the sheet material (S) upon

passage of the sheet material.(S) between the support'
member (24, 224) and the print head (26, 226) in a

25 second direction opposite the first direction.

i




I nt er
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take-fip rol

to a $eparate contioller® (ot shown) foragontrolli
but the printer also includes a control panel I8 O th

operati on,
16 tojstart

10 where the printing operation takes place,

AL e . e frﬁz“ip??nf;% T

——

it is discharged

RETelAB BEENOp! ed
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and stop printing operations. The control panel 18 incl udes

controls for slewing the strip S independently of the printing operation

and other controls for operating the printer. A cover 20, isIPivqéaIIy
mounted on top of the Housidty APFAFUSINIY as defined in any o

10

15

20

claims 1-3, further characterized in that the means
(58, 158, 258) for wiping the sheet material (S)
further includes at least one second blade member
(62, 162, 262) mounted adjacent to the at least cone
first blade member (60, 160, 260) and defining an
edge porﬁion oriented relative to the sheet material
(S) to contact the sheet material (S) and to remove
dust particles or debris from the surface of the
sheet material (S) not removed by the adjacent first

blade member (60, 160, 260). ' -

5. An apparatus (10) as defined in claim
4, further characterized in that the edge portion of
the at least one first blade member (60, 160, 260) is
thicker than the edge portion of the at least one

second blade member (62, 162, 262).

6. An apparatus (10) as defined in any of
claims 1-5, further characférized in that the edge

portion of the at least one first blade member (60,

‘160, 260) is made of at least one of a conductive

material and a static dissipative material.
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ope ping a handle 22 to acces| ' ||ta|ﬁa| ture
of t ﬂmmﬁ in Figures 2 and 3. Turni ufH %S [ HASBER) { h| n -
Lt LAGED | ve

the p |ntér 10 S passes over a roller platen 0 a

t her pri nt head 26 which is pressed dggnward onto the strl S and _
gener IIy establishes a |inear zone of contact between the strlp and the

pl aten. The outer surface of the platen 24 is defined by a hard rubber
sl eeve, and a mar gi nal 7por ArorapEandtasst (L) Ssdéfelfﬁ-lﬂ?@ an eme@f ve series

of spaced feed holes H overl aps the rubber, sleeve of the pl at en at
claims 1-6, further characterized in that the

'apparatus (10) comprises a web (W) bearing ink, means
f24, 22;) for feeding the web (W) between the print

'5 head (26, 226) and the sheet materiél (S) for
transferring ink from the web (W)} to the sheet
material (S) to form graphic images on the'sheet
material (S), and means (92, 292) for wiping a
surface of the web (W) facing the print head (26,

10 226) along a line extending across the width of the
web.(W) for removing dust particles and other debris'
on'the surface of the web (W) to enhance the print

quality of the apparatus (10).

8.  An apparatus (iO)las defined in claim
15 9, further characterized in that the means (92, 292)
for wiping the web (W) includes at least one third
blade member (92, 292) mounted within the apparatus
‘ (10) and defining at least one edge portipn
contacting the surface of the web (W) facing the

20 print head (26, 226).
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“"l_—__‘*h-Fr;g‘EBFBEEet 28 defines a set of sprocket pins which engage a
" 13 feed holes H al ong one nargt

respe 1
strip Iguu, drive sprocket 28 defines sprqcREtS it ‘Wﬁﬁ@EE@n age
t he ther series of feed hol es H al ong the opposite rargi nNEPLAGEDSf th |

strlp As shown in Figure 3, each drive sprocket 28 i Txedly nounted to

one end of a drive shaft 30.
' 9. An apparatus as defined in claim 8,

further characterized in that the apparatus (10)
comprises two third blade members (92, 292) mounted
on opposite sides of the print head (26, 226)

5 relative to each other.

10. 2An apparatus (10) as defined in claims
8 or 9, further characterized in that the edge
portion of the at least one third blade member (92,
292) is formed from at least one of a conductive

10 material and a static dissipative material.

11. An apparatus (10) as defined in any of
claims 1~10, further characterized in that the |
apparatus (10) comprises two first blade members (60,
160, 260) mounted on opposite sides of the support

15. member (24, 224) relative to each other and two
second blade members (62, 162, 262), each second
( blade member (62, 162, 262) being mounted adjacent to

a respective first blade member {60, 160, 260).

H‘_
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heg otatably nounted within the housi ng 16 and I's driven
fro lm Im a series of drive gears LHve

Ieys 365 38, dndsa toothed drive belt 40. The f%#$§HE T &ASrBeN iffs
rot atably nounted within the housing 16 ,and is |[driverf§ Bfhe drifve shaft
30 by neans of a pair of drive pulleys 3 44 and a réespectrve ng drive
belt 46 nounted on each end of the platen. The drive pulleys 42,44 are
selected to establish ﬁzperAﬁhspparsaegd(pé)t&@ dé&iﬂ@dpiﬁteﬁy2éfsl|ghtly
hi gher than the peripheral speed of the drive sprockets 28 to augnent the
feedi ng of tdimisisi-Hl, further characterized in that the

apparatus (10) comprises at least one roller (265)
rotatably mounted within_the apparatus (10), the

5 roller (265) defining a substantially cylindrical
surface contacting the surface of the sheet material
(S)_facing the support member (24[ 224) and rofatable
upon movement of fhe sheet material (S) relative to
the support member (24,'224), and at least one blade

10 member (260) mounted within the apparatus (10) and
defining at least one edge portion.extending
substéntially in the axial direction of the roller
(255)-and_contacting the cylindrical surface of the
roller (265) to remove dust particles and other

15 debris from.the cylindrical surface of the roller

(265).
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strip¥nd control the speed of the strip, the 0 I Ng=eh=t=we—Fetr 530 afl ow

li‘fmitefl slip. As shown in Figure 2, a pair of curvel FB&SHEETTﬁ”Eg]'ﬁﬁNaeS 483

gui de the strip S circunaxially onto and ? f of the'
the cylindrical surfaces of the sprockets® 28 in a S
I's the repl acenent sheet [err]

ABSTRACT OF THE DISCLOSURE

An apparatus (10) for printing images on

ed reed path. This

sheet material (S) has a ro;ler platen (24) mounted
within a housing (is)efor supporting the sheet material
(S); and a print head.mounted adjacent to the platen
(24) for receiving the sheet material (S) between the
platen (24) and the print head (26) and printing images
onto the sheet material (S). Two first wiper-blade
assemblies (58) are mounted on either side of the
roller platen (24), and each wiper-blade asseﬁbly (58)
has at least one wiper blade (60, 62) extending across
the width of the sheet material (S) defining an edge
portion contacting the sheet material (S), for
continuously removing dust particles and other debris
from the sheet material (S) prior to passage between
the print head (26) and'the roller platen (24). A
donor web (W) bearing printing ink is interposed

.between the print heed (26) and the sheet material (S)
for forming graphic images on the sheet material (S).
Two second wiper-blade assemblies are mounted on either
sides of the print head (26), and each second wiper- |
blade assembly includes a wiper'blade (°2) defining an
edge portion contacting the surface of the denor web
(W), for removing dust particies and other debris from:
the surface of the donor web (W) prior to passage
'betweeﬁ thezprint head.(zs) and the roller platen (24).

e nen
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keep the strip S fully engaged with approximately 180[err] _of the !
spr&ckets 28, a pair of hol ddown bails 50 each defines a generally C shaped*“
sectli on which straddl es the pins of a respective sprocket. As shown in ’
Figure 4, the C shaped section of each hol ddown bail 50 includes three bail "
wheel s 52, which are each rotatably nounted and spaced apart from each '

ot her along the.respective C shaped section, to maintain the respective
mar gi nal edge of the strip Sin fir /@ﬂgagenent with the cylindrical

surface of the respective sprocket 28. The bails -are

82 : (76
N
80
W |
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‘ %% 2492
8
52 (o) lr\‘u ToWN 86 ~ W
50 . ‘\' = \/ ?
58 > C)" C) - ro8
( ©ff le2 30\ \S
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> !
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ol g 2 .
- ally suspended fromthe housing 46 on pins 54, so that the bails can
be fted away fromthe sprockets 28 and allow a strip S of sheet materi al

to be nmounted on and renoved fromthe sprockets and roller platen 24,
‘Over-center springs 56 assist in holding the bails dowward on the strip S,
while permtting the bails to be |lifted away fromthe sprockets during
installation or renoval of a strip. A papr/Adf web-cl eaning or w per-bl ade

assenbl i es 58 extend betveen the bai 7§ and are |l ocated at the supply and

di scharge points of ti{eqol | er platﬁn 24— As—skQwn in Figures 5 and 6, each

w
%
X S 2 w
> ° Y d
P - hJ — £/ (A
50 (LACEATD ¢ 38 "@j

16

FIG. 3
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Wi p%‘ bl ade assenbly includes a first web-cl eaning nenber or blade 60 and a
secortd web-cl eani ng nenber or bl ade 62, each of which extends between the
bails This is the replacenent sheet [err] 50 and is nmaintained in
engagement with the surface of the strip S along an edge portion. The other
si de of each blade 60 and 62 is coupled to a wi per frame 64, which is
nmounted on each end to a respective bai3/4
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50. !Lch wi per frame 64 defines a generally L-shaped cross section, wherein
one leg of the L defines a plurality of apertures 63 spaced apart from each
other and extendi ng through the respective leg. The first blade 60 and the
second bl ade 62 define corresponding apertures and are each cl afrped al ong
an edge portion between the wi per frame 64 and a clanping bar 66. Each

cl anpi ng bar 66 defines a plurality of apertures 68 extendi ng through the
cl anpi ng bar and aligned with the apertures 63 for receiving fasteners 70
to fixedly mount the first and secondﬂy&ﬁer bl ades 60 and 62, respectively,
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Wi per frame 64. The end of each wiper frame 64 includes a side wall 72,
Wii ch defines a pair of mounting apertures 74 for rece|V|nq fasteners to

mbunt the w per bl ade assenbly to a respectivefbal § Achmmgpﬂy Sthe
wi per bl ades can be secured to the frame with uo,-,; Ao plpeds
in Figure 2, each wiper frame 64 is oriented gﬁ daﬁﬁbs
bl ades 60 and 62, respectively, "are oriented g ngﬁggqal 10%p \f
top surface of the SRR LL_U rdvrtd S ek aij;a _____ ,L)e{)gg
: MBERS FOR REMOVING PARTICLES \Lo\ 6
AFFECTING PRINT QUALEIN'E OF RECEIPT.S.. o idc..

FIELD OF THE INVENTION

The present invention relates to printing
apparatus for making graphic product on sheet
material, and more pérticularly, to apparatus for

-continuously cleaning printed sheets, or webs bearing
pfinting ink ﬁo enhance the quélity of the graphic
products. preduced by the printing apparatus..

There are numerous types of eguipment and
processes available for printing signs or other
products with graphic designs, characters or .other
graphic images. Typically, a sheet or web of the
material upon which the graphic images are printed
(the "print sheet") is passed between a platen a?d a
printing head, and thé graphic images are transferred
or formed.oh the print sheet by the .printing head.
Inlsome.devices,che}print sheet is thermally-
sensitive,'and;fhg_printing?head includes heating -

elements. that arg:se;ectiyeiy-activa;ed;to form

-, '-‘\ .-'-

gt
s

graphicfimages;onfthe'thegmally—sensitiye sheet. . .In
other devices, a donor web or foil.bearing printing
A ink is passed between. the printing head and the print

sheet. The printiné péad typically includes heating

) ThiS is the , replacement sheet
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ﬁ;terial so that the edge portion of each blade is maintained in firm
epgagement with the surface of the strip S throughout the space defined
bet ween the bails 50. Wien the strip Sis fed between the roller platen 24
and print head 26, the w per blades 60 apd 62 continuously w pe the top
surface of the strip S to renove any dust particles or other debris before -
the strip is passed beneath the print head. As shown in Figure 5, the first
bl ade 60 i s elements which are selectively activated to transfer

ink from the donor web onto the print sheet to form

graphic images.

With the development of computer-aided-

design (CAD) systems, in the fields of printing and

signmaking, for example, single or multi-colored

images can be creéted and stored in a data base'and

transferred onto a print sheet to produce customized

signs or other printed matter. Ih the signmaking

field, graphic images are printed onto prinﬁ sheets

made of vinyl or other plastics secured by a

pressure-sensitive adhesive on a releasable backing

material. Once the graphic images are transferred

to, or formed on a vinyl print sheet, the print sheet

is cut, typically with an automatic cutter, along the

outline(s) of the graphic images, and the cut pieces

are then attached to a sign board by means of the

pressure-sensitive adhesive after removal of the

releasable backing material. Sophisticated multi-

colored and/or enhanced graphic images,.including

twofdimensional images that appear three-dimensional,

can be readily created and transferred onto a print

sheet to form such customi;ed signs or other printed

matter with relative ease and rapidity.

The collection of dust particles or other

debris on the print sheet can significantly degrade

ent gheet
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wi der than the second bl ade 62, and thus the w ping edge of the first bl ade
60 extends beyond the w ping edge of the second blade 62 on the top surface
of the strip S. Accordingly, if any particles pass-beneath the first bl ade
60 they can be picked up by the second bl ade 62. Preferably, the first

bl ade 60 is also slightly thicker than tise second bl ade 62 such that each
bl ade is designed to pick up dust particles or debris of different sizes.
In the enbodinent of the present _invention illustrated, bl ade 60

t fi
B e R S R L R T AT P aeiesy

0.004 '”9“ twﬁﬂﬁoégméophisticated systems, which print gréphic

images with a rélatively fine degree of resolution.
Dust particles or other minute debris can cause
fuzziness, blurring or other aberrations within the
printed graphic imagés which can noticeably degrade
the print quality of even the most sophisticated
printing or signmaking systems. In systems employing
sheet material with punched holes along the edges of
the sheet for feeding the sheets through the printing
apparatus, loose particles or fibers of the sheet
material frequently_remain in and around the punched
holes from the hole-~-punching operation. This minute
debris also tends to drift or collect on the printing
surface of the sheet material, and in turn degrades
the print quality of the printing apparatus.

In printing apparatus employing thermal-
activated printing heads, such as the type described
above in which the donor web or foil bearing printing
ink is passed between the printing head and the print
sheet, dust particles or otger minute debris can also
collect on the donor web gnd affect the thermal-
transfer properties of the web. This too can cause
fuzziness, blurring or 6ther aberrations within the
printed graphic images which can noticeably degrade

print quality.

This is the rep\acement sheet
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first blade 60 generally picks up nost dust particles or other debris, and
the second bl ade 62 picks up any smaller particles (typically |less than
£.007 inch in dianeter) that nmay pass beneath the first blade 60. [err]

17 The first and second bl ades 60 and 62 are preferably nmade of rigid, yet
flexible plastic material so that the edge portion of each bl ade can

Static electricity can increase the
quantity of dust particles or other debris collected
within printing apparatus. Static charges on the
print sheet or on the donor web cause additional dust
particles to collect on tﬁe print sheet or donor web,
respectively, and further degrade the print quality
of the system.

It is an object of the present invention to
overcome the drawbacks and disadvantages of prior
printing apparatus due to the collection of dust
particles, or liquids, or other debris in thé
apparatus and on the print sheets or donor webs in .
such apparatus.

SUMMARY OF THE INVENTION

The present invention is directed to an
apparatus for printing images on sheet material
having web-cleaning members for removing particles
affecting print quality. In one embodiment of the
present invention, the apparatus comprises a housing,
a platen mounted within the hgusing for supporting

- the sheet material, and a print head mounted adjacent
to the platen for receiving the sheet material
between the platen and print head, and printing
images onto the sheet material passed between the
platen and the print head. The apparatus also

includes at least one first wiper blade mounted

the rep\acement sheet
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bend to conformto the contour of the strip S, yet be rigid enough so that
the w ping edges are maintained in firmengagenent with the top surface of
the strip. The plastic material of the blades is preferably either
conductive or. static dissipative. Conducthive materials are defined as
havi ng a surface resistivity of less than approximately [err] ohms/square,

d di I d f d f
osi ot i sy WA f\ri'ber%’rg%i b st e 85 LN e B cquare. The
conducti ve Oéo?t 'nC od«.l SSI b{ggl %go 1?61@ ggggy%agérﬂfegost atic
Sur o e

charge on th ace r|p
contact the surface of the sheet material facing the

print head, and which extends across the sheet
material a distance approximately equal to the
distance.within which the print head prints images on
the sheet material. The first wiper blade
continuously wipes the sheet material during printing
operations to remove dust particleé and other debris
from the sheet material and enhance the print quality
of the apparatus.

In one embadiment of the present invention,
the apparatus comprises two first wiper blades
mounted on opposite-éides of the platen relative to
each other. Preferably;'the apparatus further
comprises at least one second wiper blade mounted
between each first wiper blade and the sheet
material. Each second wiper blade defines at least
one edge portion oriented relative to the sheet
material ‘for contacting the sheet material, which
extends across the sheet material a distance |
approximately eqpal to at least the distance within -
which the print head prints images on the sheet
material. Each second wiper blade continuously wipes
the sheet material during printing operations to

remove dust particles and other minute debris from

This is the replacement sheet |
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respective wiper-blade assenblies 58 and to ground through the bails 50,
and thus facilitate in elimnating or dimnishing the existence of any
static charge on the surface of the strip S, and in turn dininish the
gquantity of dust particles that collect &n the strip S due to static
electricity. Another advantage of formng the blades 60,62 froma
‘conductive or aelc dIS

¥

| t t t | |
i nsul ati ve p‘Fra%t eet @a Ila t P@%ﬁ?ﬂﬂ#&e&ai‘é{?%@zg&égﬁsﬁw%% eater than
apprOX|nateL¥i1012bf gg{square), is that with [err]

In one embodiment of the present invention,
the apparatus further comprises a donor web bearing
ink interposed between the print head and the platen
to form images on the sheet material by transfer of
ink from the donor web to the sheet material. At
least one third wiper blade is mounted within the
housing and defines at least one edge portion
suspended in contact with the donor web, which
exiends across the web a distance equal to at least
approximately the width of the web. The third wiper
blade continuously wipes the donor web to remove dust
particles and other minute debris and enhance the
print quality of the apparatus. Preferably, the
apparatus comprises two third wiper blades mountad on
opposite sides of the print head relative to each
other.

In one embodiment of the present invention,
the edge portion of each wiper blade which is in
contact with either the sheeé material or the donor .
weﬁ, is made from either a conductive or sfatic
dissipative material to conduct or bleed any static
electricity away from the sheet material or web and

further reduce the quantity of dust particles or

This is the replacement sheet
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iﬁsulative bl ades, the continuous rubbing of the bl ades agai nst the noving
strip S could create a static charge on the surface of the strip, and tend
td attract dust particles or other debris to the strip. The conductive or
static dissipative blades 60,62, on theyother hand, do not tend to create
additional static charge, but rather provide a path to ground through the
Wi per assenblies 58 and bails 50 to bl eed any static charge fronlthe
surface of otker debrls that might otherwise collect on the

sheet material or donor web.

One advantage of the apparatus of the

present invention, is that the wiper blades

continuously wipe the surface of the sheet material

upon which the graphic images are printed during

-printing operations, and/or continuously wipe the

donor web bearing printing ink during printing

operations to remove substantially all dﬁst particles

or other minute debris from the respective surfaces

of the sheet material and/or the donor web prior to

passage between the platen and the print head.

Because the dust particles and other minute debris

are removed from these surfaces, the fuzziness,

blurring or other aberrations normally associated

with prior printing apparatus due to the collection

of dust particles or other minute debris on the sheet

material or donor web is substantially eliminated;

and the print quality of the apparatus of the present

invention is significantly enhanced.

Another advantage o% the apparatus of the

present iﬁvention, is that when the edge portion of

each wiper blade in contact with the sheet material

and/or donor web is made from a conductive or static

dissipative material, static electricity on the

surfaces of the sheet material and/or donor web is

Thmqstherephmementsheet
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strip S. As shown in Figure 4, the thermal print head 26 is suspended from
an upper support frame 76 that is pivotally nmounted on an axle 78 on the
back side of the housing 16. As shown in Figure 2, the print head 26 is
nmount ed on a suspension plate 80, whiclgis coupled to the frane 76 by a
series of bolts 82. The bolts 82 are secured on one end to the suspension
plate 80 and sljdeably received within the frame 76, so that the suspension
pl at e togetRfImiftedtfe bleed away Svomptheser sRELpFeSy cPBHA| $BUEO t he

support frame 76. A coil spring 84 syrrounds_each
PP the quantf%y ofpdusg partgcles and other minute

debris normally collected on these surfaces due to
static electricity is significantly reduced.

Other advantages of the present invention
will become apparent in view of thé following

detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view illustrating
one embodiment of a thermal printer comprising web-
cleaning members embodying the present invention.

Fig. 2 is an enlarged fragmentary view of
the printer of Fig.. 1 illustrating the print head,
roller platen, and web~cleaning members of thé
present invention.

Fig. 3 is an enlarged fragmentary view éf
the printer which is similar to Fig. 2, illustrating
the drive mechanism for moving a strip of sheet
material relative to the print head, and the manner
in which the web-cleaning members remove dust
particles and other minute deﬁris from the sheet
material -and donor web bearing printing ink. |

Fig. 4 is a side elevation view of the
printer of Fig. 1 illustrating the cassette
supporting the donor web with the printing ink, the

o

mounting structure for the bails for holding down the
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sliding bolt 82 or may be separated therefromand is seated between the
frame 76 and suspension plate 80 to apply a downward pressure on the
suspension plate, and press the print head 26 against the strip Sas it is
passed over the roller platen 24 along~a line of [err]: 19 contact. The
print head 26 has a plurality of heating elenments distributed evenly al ong

the head = gpeet material against the roller platen, and the
mounting structure of the frame member supporting the.
print head.

Fig. 5 is an end plan view of the web-
cleaning assembly illustrated in Figs. 2-4 for
removing dust particles and other debris from the
surface of the sheet méterial.

Fig. 6 is a front plan view of the web-
cleaning assembly of Fig. 5.

Fig. 7 is an end plan view of another
embodiment of a web~cleaning assembly of the present
invention for removing dust particles and other
debris from the surface of the sheet material.

Fig. 8 is a front plan view of the web-

‘cleaning assembly of Fig. 7;

Fig. 9 is an enlarged fragmentary view of
the printer of Fig. 1 illustrating another embodiment
of a web-cleahing assembly of the present invention
for removing dust particles and other debris from the

' surfacé of the sheet material.
DETAILED DESCRIPTION

In Figure 1, an apparatus embodying ﬁhe
present invention for printing signs, characters,
designs and other graphic products is indicated

. generally by the reference numeral 10. The printing

apparatus 10 can be employed within a microprocéssor-
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fromone end of the roller platen 24 to the other, and the heating el enents
are densely packed along the line of contact. A pair of dancer rolls 86 are
supported fromthe suspension plate 80 and are each | ocated on an opposite
side of the print head 26 relative to the other, as shown in Figure 2. Each
dancer roll 86 extends across the w dtBOof the print head 26 and functions
to guide a donor web or foil Wand naintain the web taut as it is passed in

Contact o hagell a3, T SR S iR % deld gl oten 24
produced with enhancements from a data base on which
both the printed and cut features of the pfoduct are
commonly based. One such system is disclosed in co-
pen&ing.patent application serial no. 08/007,662,
filed January 22, 1993, entitled "Method And
Apparatus For Making A Graphic Product", assigned to
the same Assignee as is the present invention, and
which is hereby incorporated by reference as part of
the present disclosure. It is noted, however, that
.although apparatus embodying the present invention
may be employed in such microprocessor-based systens,
they may equally be employed in other types of
systems for printing signs and other graphic
products, as will be evident to those of ordinary
skill in the art based upon the disclosure of the
present specification.

The printer 10 utilizes a set of sprockets
to engage corresponding feed or drive holes H spaced
along each edge of a strip S forming a print sheet or
web from which graphic product.is prepared. A cutter
(not shown) has a set'of sprockets to engage the same
series of feed holes H during a cutting operation in
which the cutter cuts the sheet S along the
peripheral edges of the image'or images and any

internal edges in accordance with a cutting program.
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ink or printing dye i.n black, white, or other colors on the surface of the
web facing the strip S of sheet material. Wen the heating el enents of the
print head 26 are selectively energized, the portion of the ink | ocated
*imedi atel y under each energi zed heating elenment is released fromthe web W
and transferred to the strip S. The wiidth of the web Wis substantially
equal to that of the print head 26, and the web is noved synchronously with
the strip S between the head and the roller platen 24 by virtue of the
pressure Jhe isheefy § aydre apvimyt sacwreedebyl 2npressurenead and rol | er

| at en.
P sensitive adhesive on a releasable backing. One such

vinyl print sheet is sold by the Assignee of the
present invention under the trademark SCOTCHCAL of 3M
Company. After weeding to remove unwanted material
within or around the graphic image or images, the
vinyl upon which the enhanced graphic image or images
is formed is lifted from the underlying backing
material and attached to a sign board, window or
other suitable object.
As an alternative to the feed holes H, the

printer 10 can prepare a positional reference track T
oh-the.print-receiving surface of the print sheet S
to establish a known positional relationship between
the printed image on the strip § and the strip
itself. The cutting operation is then carried out by
the cutter after the printing operation, and the

- cutter reads the positional reference track oﬁ the
sheet material in order to céordinate the position of
the material and the cutting tooel with the printed
material. |

As shown in Figure 1, the strip S is

supplied in a roll which is supported on a platform
12 located on the back side of the printer and is fed
over a guide roller 14 before it enters a housing 16

of the printer. After the strip S is passed through
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[err] 20 Each dancer roll 86 is nmounted approximately at its mdpoint to
the suspension frame 80 and is permtted to tilt on either side with
réspect to its central nmount. The ends of each dancer roll are | ocated
within elongated slots 88 fornmed wi thin tabs 90 extendi ng dowmmward fromthe
suspension plate 80 to limt the extent *% novenent

the printer 10 where the printing operation takes
place, it is discharged freelylthrough the front side
of the machine or may be retrieved on a take-up roll
(not shown) if desired. The printer 10 is preferably
coupled to a separate controller (not shown) for
controlling the printing operation, but the printer
also includes a control panel 18 on the housing 16 to
start and stop printing operations. The control
panel 18 includes.controls for slewing the strip S
independently of the printing operation and other
controls for operating the printer. A cover 20 is
pivotally mounted on top of the housing 16 and can be -
opened and closed by gripping a handle 22 to access
the internal structure of the printer, és shown in
Figures 2 and 3.

Turning to Figure 2, within the printer 10,
the strip S passes over a roller platen 24 relative
to a thermal print head 26 which is pressed downward
onto the strip S and generally establishes a linear
zone of contact between the strip and the platen.

The 6uter surface of the plaéen 24 is defined by a
hard rubber sleeve, and a marginal portion of the
strip s-defining a respective series of spaced feed
holes H overlaps the rubber sleeve of the platen at
each end. A drive sprocket 28 defines a set of

sprocket pins which engage a respective series of
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of each dancer roll when tilted about its center nount. \WWen the dancer
rolls 86 are pressed agai nst the web Wunder the force of the springs 84,
t.hey are permitted to tilt about their center nounts to render the web taut
wi t hout damagi ng the web, and thus prevq¥§ the web from skew ng or
wrinkling during operation.” As shown in Figure 2, additional web- cleaning
menbers or wi per blades 92 are nounted adjacent each dancer roll 86 and
oriented so ferd hokesrBeatdge ohecmangbhallcedgei ofsthet S8TARI By tangent to

the respective_dancer roll and contacting the side .
and a similar drive sprocket 28 defines sprocket pins

which engage the other series of feed holes H along
the opposite marginal edge of the strip.

As shown in Figure 3, each drive sprocket
28 is fixedly mounted to one end of a drive shaft 30.
The drive shaft 30 is rotatably mounted within the
housing 16 and is driven from a step motor 31 by a
series of drive gears 32,34, toothed drive pulleys
36,38, and a toothed drive belt 40. The roller
platen 24 is rotatably mounted within the housing 16
and is driven from the drive shaft 30 by means of a
pair of drive pulieys 42,44 ahd a respectivé O-ring
drive belt 46 mounted on each end of the platen. The
drive pulleys 42,44 are selected to establish a
peripheral speed of the roller platen 24 slightly
higher than the peripheral speed of the drive
sprockets 28 to augment the feeding of the strip S
past the print head 26. Since the drive sprockeﬁs 28
positively engage the strip and control the speed of
the strip, the O-ring drive bélts 46 allow limited
slip.l As shown in F%gure 2, a pair of curved, sheet
metal plates 48 guide the strip S circumaxially onto
and off of the roller platen 24 and the cylindrical

surfaces of the sprockets 28 in a U-shaped feed path.
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of the web Wfacing the print head 26 (opposite the ink). Each w per bl ade
92 is generally V-shaped, wherein one leg of the Vis nounted beneath a
support bar 94 to the suspension frane 80, and the free edge portion of the
other leg of the V is suspended in cont¥tt with the web Wto pi ck up any
dust particles or other debris |ocated on the web before the web is [err]

21 To keep the strip S fully engaged with
approximately 180° of the sprockets 28, a pair of
holddown bails 50 each defines a generally C-shaped
~section which straddles the pins of a respective
sprocket. As shown in Figure 4, the C-shaped section
of each holddown bail 50 includes three bail wheels
52, which are eaéh rotatably mounted and spaced apart
from each other along the respective C-shaped
section, to maintain the respective marginal edge of
the strip S in firm engagement with the cylindrical
surface of the respective sprocket 28. The bails are
pivotally suspended from the housing 46 on pins 54,
so that the bails can be lifted away from the
sprockets 28 and allow a strip S of sheet material to
be mounted on and removed from the sprockets and'
roller platen 24. 0ver—¢enter springs 56 assist in
holding the bails downward on the strip S, while
permitting the bails to be lifted away from the
sprockets during installation or removal of a strip.
| A pair of web-cleaning or wiper-blade

assemblies 58 extend between the bails 50 and are
located at the supply and discharge points of the
roller platen 24. As shown in Figures 5 and 6, each
wiper-blade assembly includes a first web-cleaning
member or blade 60 and a second web-cleaning member

or blade 62, each of which extends betweeﬂ“the bails
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passed with the strip S between the print head 26 and roller platen 24.

Dust particles or other mnute debris | ocated between the print head 26 and
the web Wcan affect the transfer of heat fromthe print head to the web,
and thus degrade the print quality. The 8 per bl ades 92 substantially
renove any such particles fromthe web Wprior to passage beneath the print
head, and thus facilitate in maintaining optinmal thermal-transfer
properties QiR %ﬁem@;nﬁ@1neédlanen9ﬁeemeat whshj RheuFHTSRrE®ent t he

degradation in guality normal |y associated with the coll ection of
dust or oth&f §§Eﬁ $FhiR S jebPRg B8R PAge portion. The other side

of each blade 60 and 62 is coupled to a wiper frame
64, which is mounted on each end to a respective bail
50. Each wiper frame 64 defines a generally L-shaped .
cross section, wherein one leg of the L defines a
plurality of apertures 63 spaced apart from each
other and extending through the respective leg. The
first blade 60 and the second blade 62 define
corresponding apertures and are each clamped along an
edge portion between the wiper frame 64 and a
clamping bar 66. Each clamping bar 66 defines a
pluralit? of apertures 68 extending through the
clamping bar and aligned with the apertures 63 for
receiving fasteners 70 to fixedly mount the first and
second wiper blades 60 and 62, respectively, to the
wiper frame 64. The end of each wiper frame 64
includes a side wall 72, which defines a pair of
mounting apertures 74 for receiving fasteners to
mount the wiper blade assembly to a respective bail
50. Alternatively, the wipef blades can be secured
to the frame with double-faced tape.

As shown in Figure 2, each wiper frame 64
is oriented so that the first and second blades 60
and 62, respectively, are oriented generally

tangential to the top surface of the strip S of sheet
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web W The wi per blades 92 are preferably made of the same plastic materi al
as are the w per blades 60,62 to facilitate elimnating any static charge
that may devel op on the web Wby bl eedi ng any such charge through the

bl ades and into the frane 76 to ground.1é pair of static suppression
brushes 96 may al so be nounted on either side of the print head 26 to brush
the side of the web Wopposite fromthe printing ink and further facilitate
the elim nampSRTARLSES Fglaél &b iegigey porit iome afpeagh ¢ aste tike apparatus of

the maintained in firm engagement with the surface of the
strip § throughout the space defined between the
bails 50. When the strip S is fed between the roller

. platen 24 and print head 26, the wiper blades 60 and
62 continuously wipe the top surface of the strip S
to remove any dust particles or other debris before
the strip is passed beneath the print head.

As shown in Figure 5, the first blade 60 is
wider than the second blade 62, and thus the wiping
edge of the first blade 60 extends beyond the wiping
edge of the second blade 62 on the top surface of the
.strip S. Accordingly, if any particles pass beneath
the first blﬁde 60 they can be picked ub by the
seccnd.blade 62. Preferably, the first blade 60 is
also slightly thicker than the second blade 62 such
that each blade is designed to pick up dust particles
or debris of different sizes. In the embodiment of
the present invention illustrated, the first blade 66
is approximately 0.007 inch thick, and the second
blade 62 is approximately 0.004 inch thick. - The
first blade 60 generally picks up most dust particles
or other debris, and the second blade 62 picks up any
smaller particles (typically less than 0.007 inch in

diameter) that may pass beneath the first blade 60.
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present invention, actuation of the step notor 31 rotatably drives the
sprockets 28 and the roller [err] 22 platen 24, which in turn drives the
strip S and web Wbetween the print head 26 and roller platen. During a
printing operation, the strip S and webiywnove in the direction of the
arrows shown in Figure 3, and the wi per assenbly 58 continuously w pes the
top The first and second blades 60 and 62 are
preferably made of rigid, yet flexible plastic
material so that the edge portion of each blade can
bend to conform to the contour of the strip S, yet be
rigid enough so that the wiping edges are maintained
in firm engagement with the top surface of the strip.
The plastic material of the blades is preferably
either conductive or static dissipative. Conductive
materialé are defined as having a surface resistivity
of less than approximately 105 ohms/square, and
static dissipative materials are defined as having a
surface resistivity within the range of approximately
105 to 1012 ohms/square. The conductive or static
dissipative blades 60,62 conduct or bleed static
charge on the surface of the strip S into the
respective wiper-blade assemblies 58 and to ground
through the bails 50, and thus facilitate in
eliminating or diminishing the existence of any
static charge on the surface of the strip S, and in
' turn diminish the quantity of dust particles that
collect on the strip S due to static electricity.
Another advantage of forming the blades
60,62 from a conductive or static dissipative |
plastic, as opposed to a typical insulative plastic

(i.e., plastic having a surface resistivity greater

than approximately 1012 chms/square), is that with
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surface of the strip S on the supply side of the print head to renove any
dust particles or other debris prior to printing. Because the bl ades 60, 62
are rigid and are suspended in contact with the top surface of the strip S
across the width of the print head, the b8ades also facilitate in

mai ntaining the strip in firmcontact with the cylindrical surfaces of the

k .and.the rol| ! 24 i nkling, buckl i
i stor i on obnPHLASEVE BIRASE,ERE SpTRLIa FURIAE ®F 6P be print head
26 |ikew se é?QEbQ“%ﬁ%’rﬁs‘@ RER Wi SRS Huld el Ve 0 remove any

dust particlés or o
static charge on the surface of the strip, and tend

to attract dust particles or otherldebris to the
strip. The.conductive or static dissipative blades
60,62, on the.othef hand, do not tend to create
additional static charge, but rather provide a path
to ground through the wiper assemblies 58 and bails
50 to bleed any static charge from the surface of the
strip S.
As shown in Figure 4, the thermal print
head 26 is suspended from an upper support frame 76
that is pivotally mounted on an axle 78 on the back
side of the housing 16. As shown in Figure 2, the
print head 26 is mounted on a suspension plate 80,
which is coupled to the frame 76 by a series of bolts
82. The bolts 82 are secured on one end to the |
suspension plate 80 and slideably received within the
. frame 76, so that the suspension plate together with
.~ the print head 26 move vertically relative to the
support frame 76. A coil sp}ing 84 surrounds each
sliding bolt 82 or may be separated therefrom and is
seated between the frame 76 and suspension plate 80
to apply a downward pressure on the suspension plate,
and press the print head 26 against the strip S as it

is passed over the roller platen 24 along a line of

This is the replacement sheet
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mnute debris fromthe web prior to printing. As described above, dust
particles or other mnute debris | ocated between the web Wand the print
head 26 can affect the transfer of heat fromthe print head to the web and
degrade the print quality. The bl ades 60,62 and 92 | ocated on the discharge
side of the print head 26 continuously w pggthe strip S and web Wcl ean of
any dust particles and other mnute debris when the strip S is driven back
This is the replacenent sheet .
contact. The print head 26 has a plurality of
heating elements distributed evenly along the head
f;om one end of the roller platen 24 to the other,
and the heaﬁ%ng elements are densely packed along the
' line of contact..
A pair of dancer rolls 86 are supported
frdm the suspension plate 80 and are each located on
an opposite side of the print head 26 relative to the
other, as shown in Figure 2. Each dancer roll 86
extends across the width of the print head 26 and
functions to guidé a donor web or foil W and maintain
the web taut as it is passéd in contact with the
strip S between the print head 26 and roller platen
24. The donor web W bears a heat-sensitive printing
ink or printing dye in black, white, or other colors
on the surface of the web facing the strip S of sheet
material. When the heating elements of the print
head 26 are selectiveiy energized, the portion of the
ink located immediately under each energized heating
! element is released from the web W and transferred to
the strip S. The width of'the.web W is sgbstantially
equal to that of the print head 26, and the web is
moved synchronously with the strip S between the head
and the roller platen 24 by virtue of the pressure

applied by the coil springs 84 between the print head

and roller platen.
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23 in the opposite direction of the arrows in Figure 3. This normally

occurs between printing operations. For exanple, in creating a nmulti-color
di splay, the strip Sis first driven between the print head 26 and roller
platen 24 in the direction of the arrows i% Figure 3 wiith a first color.
When printing with the first color is conpleted, the strip S is driven back
in the opposite direction and wound again onto the roller 14, another web W

of a second color is instath efanc@d FHEL S§é i s mAwka®b Ware again driven
approximately at its midpoint to the suspension frame
80 and is permitted to tilt on either'side with
respect to its central mbunt. The ends of each
dancer roll are located within elongated slots 88
formed within tabs 90 extending downward from the
suspension plate 80 to limit the extent of movement
of each dancer roll when tilted about its center
mount. When the dancer rolls 86 are pressed against
the web W under the force of the springs 84, they are
permitted to tilt about their center mounts to rénder
the web taut without damaging the web, and thus
prevent the web from skewing or wrinkling during
operation.

As shown in Figure 2, additional web-
cleaning members or wiper blades 92 are mounted
adjacent each dancer roll 86 and oriented so that the
free edge of each blade 92 is substantially tangent
to the respective dancer roll and contacting the side
of the web W facing the print head 26 (opposite the
ink). Each wiper blade. 92 is generally V-shaped,

| wherein one leg of the V is mounted beneath a support
bar 94 to the suspension frame 80, and the free edge
portion of the other leg of the V is suspended in
contact with the web W to pick up any dust particles

or other debris located on the web before the web is

is tne replacement sheet
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relative to the print head in the direction of the arrows in Figure 3 to
print the second color. This procedure is continued until all colors of
the nulti- color display are printed. Thus, when the sheet S and web Ware
noved in either direction, the blades 6@162 and 92 continuously w pe the
strip and web prior to passage between the print head and platen. By

cont! uious! Lol 5ol g Ak 8,200 ALEED WETLOlnd G014 T84 Dy e
T o BRI AR S oS o 04 B AL

debris located between the print head 26 and the web
W can affect the transfer of heat from the print head
to the web, and thus degrade the print quality. The
wiper blades 92 substantially remove any such
particles from the web W prior to passage beneath the
print head, and thus facilitate in maintaining
optimal thermal-transfer properties between the print
head and the web, and in turn prevent the degradation
in print quality normally associated with the
collection of dust or other such minute debris on the
web W.

The wiper blades 92 are preferably made of

- the same plastic material as are the wiper blades

60,62 to facilitate eliminating any static charge
thaﬁ may develop on the web W by bleeding any such
charge through the blades and into the frame 76 to
ground. A pair of static suppression brushes 96 may
also b mounted on either side of the print head 26
to brush the side of the web W opposite from the
printing ink and further facilitate the elimination
of static electricity. |

In the operation of the apparatus of the
present invention, actuation of the stép motor 31

rotatably drives the sprockets 28 and the roller

This is the rep\acement sheet
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p{inter 10 by avoi ding the fuzziness, blurring or other aberrations
normal |y associated with the collection of dust particles or other mnute
debris on the strip S or web W The bl ades 60, 62 and 92 on 24 the
di scharge side of the print head 26 al sgzfacilitate in maintaining the
strip S, web W and print head 26 clean and free of dust particles and
other mnute debris that nay degrade the print .

platen 24, which in turn drives the strip S and web W

between ﬁhe print head 26 and roller platen. During

a printing operation, the strip S and web W move in

the direction of the arrows shown in Figure 3, and

.the wiper assembly 58 continuously wipes the top

surface of the strip S on the supply side of the

print head to remove any dust particles or other

debris prior to printing. Because the blades 60,62

-are rigid and are sﬁspended in contact with the top

surface of the strip S across the width of the print

head, the blades also facilitate in maintaining the

strip in firm contact with the cylindrical surfaces

of the sprockets 28 and the roller platen 24 to

prevent any wrinkling, buckling or distértion of the

strip. The blade 92 on the supply side of the print

head 26 likewise continuously wipes the top surface

of the web W to remove any dust particles or other

minute debris from the web prior to printing. As

described above, dust particles or other minute

debris located between the web W and the print head

26 can af:ect the'transfer of heat from the print

head to the web and degrade the print quality.

| The blades 60,62 and 92 located on the
discharge side of the print head 26 continuously wipe

the strip S$ and web W clean of any dust particles and

other minute debris when the strip S is driven back

This is the replacement sheet
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quality of the printer 10. The conductive or static dissipative properties
of the blades 60,62 and 92 also facilitate in elimnating static
etectricity, and in turn reduce the collection of dust particles or other
m nute debri.s on the strip S and web W hyrther enhancing the print quality
of the printer 10. In Figures 7 and 8, another enbodi nent of a w per bl ade
assenbly of the present invention is indicated generally by the reference
nuneral 158. ihhehe pppossiterilireifions of MilaratmwsheniRisgumsseabl y 58
descri bed above, and therefore like _

This normally occurs between printing operations.

For example, in creating a multi-color display, the

strip S is first driven between the print head 26 and

roller platen 24 in the direction of the arrows in

Figure 3 with a first color. Wwhen printing with the

first color is completed, the strip S is driven back

in the opposite direction and wound again onto the

roller 14, another web W of a second color is

installed, and the strip S and web W are again driven

relative to the print head in the direction of the

arrows in Figure 3 to print the second color. This

procedure is continued until all colors of the multi-

color display are printed. Thus, when the sheet S

and web W are moved in either direction, the blades

60,62 and 92 continuously wipe the strip and web

prior to passage between the print head and platen.

By continuously wiping the strip S§ and the

web W prior to printing, the apparatus of the present

invention can remove substantially all dust particles

and other minute debris of éhy significance, and thus

significantly enhance the print quality of the

printer 10 by avoiding the fuzziness, blurring or

other aberrations normally associated with the

collection of dust particles or other minute debris

on the strip S or web W. The blades 60,62 and 92 on

Trig is the replacement sheet
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ref erence nuneral s preceded by the nunmeral 1 are used to-indicate |ike
el ements. Each ‘wi per assenbly 158 differs fromthe w per assenblies 58 in
that the frame 164 includes a flared portion 165 spaced above the strip S
and oriented generally parallel to the s24ip to cover and protect the
bl ades 60, 62. In Figure 9, another enbodi nent of a w per- blade assenbly
of the present invention is illustrated and indicated_generally by the

ref erence nutRPafisshargecsigep&f §§§EEEP9t2§SaPSZ§iﬁ#%%% in This is the

repl nt ghee : ' i
eptacement a0&¢litate in maintaining the strip S, web W, and

print head 26 clean énd free of dust particles and
other minute debris that may degrade the print
quality of the printer 10. The conductive or static
dissipative properties of the blades 60,62 and 92
also facilitate in eliminating static electricity,
and in turn reduce the collection of dust particles
or other minute debris on the strip S and web W,
further enhancing the print quality of the printer
1l0.

In Figures 7 and 8, another embodiment of a
wiper blade assembly of the present invention is
indicated generally by the reference numeral 158.

The wiper assembly 158 is similar to the wiper.
assembly 58 described above, and therefore like
reference numerals preceded by the numeral 1 are used
to indicate like elements. Each wiper assembly 158
differs from the wiper assemblies 58 in that the
frame 164 includes a flared portion 165 spaced above
the strip S and oriented gen;rally parallel to the
strip to cover and protect the blades 60, 62.

In Figure 9, another embodiment of a wiper-
blade assembly of the preéent invention is
illustrated and indicated generally by the referenée

numeral 258. Each wiper assembly 258 is similar in

This is the replacement sheet
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25 certain respects to the wi per assenblies 58 descri bed above, and
therefore like reference nunerals preceded by the nuneral 2 are used to
indicate like elenents. In this enbodi ment of the present invention, the
printer 10 includes a pair of holddown rollers 265, each extendi ng between
the bails 50 at the supply and discharge $%cations of the roller platen 24.
The cylindrical surface of each holddown roller 265 is seated in contact

W th the strigePch@nPrekpllts to the wiper assemblies 58 described
above, and therefore like reference numerals preceded
by the numeral 2 are used to indicate like elements.
In this embodiment of the present invention, the
printer 10 includes a pair of holddown rollers 265,
each extending between the bails 50 at the supply and
discharge locations of the rollef platen 24. The
cylindrical surface of each holddown roller 265 is
seated in contact with the strip § to §revent
wrinkling, buckling; or distortion of the strip.

Each wiper-blade assembly 258 includes a wiper-blade
260 fixedly mounted on one side to a frame 264 |
coupled to and extending between the bails 250. As
shown in Figure 9, one side of each blade 260 is
oriented in a plane substantially tangential to the
cylindrical surface of the adjgcent holddown roller
265, and the respective edge portion of that side is
suspended in contact with the cylindrical surface of
the roller. The other side of each blade 260 is
oriented downward toward the strip S, and the edge
portion of that side is seated in contact with the
top surface of the strip S, as shown in Figure 9.
The blades 260 are preferably made df the sane
conductive or static dissipative plastic as are the
other blades described above, and function to remove

any dust particles or other minute debris on the top
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wri nkling, buckling, or distortion of the strip. Each w per-blade assenbly
258 includes a w per-blade 260 fixedly nounted on one side to a frame 264
coupl ed to and extendi ng between the bails 250. As shown in Figure 9, one
side of each blade 260 is oriented in a Rbane substantially tangential to
the cylindrical surface of the adjacent holddown roller 265, and the

Cyi | ndri ool SOFFREE G he (SHHE S AN GHISedhee O ST D60 | <
ori ented dovnugnd Lovard Lhe U 14 5 Kh 11° SSHHRAN D Of that side i
development of static charges.

While the present invention has been
described through several preferred embodiments, it
should be understood that numerous modifications and
substitutions can be had without departing from the
spirit of the present invention and scope of the
appended claims. For example, it is clear that tbe
wipers of the present invention may be employed in
any-of numerous types of printing apparatus, and not
‘only the type of printer disclosed herein. The
number of wiper blédes, the locations of the blades,
and the shapes of the blades may also be varied to
form numerous different configurations that provide
means for continuously wiping a strip of sheet
material and/or a donor web during printing
operations.to remove dust particles or minute debris,
and enhance the print éuality of the apparatus in
accordance with the present invention. It may also
be desirable to simply replaEe the dancer rolls with
the wiper blades, and thus the blades in this
situation would function not oﬁly to remove dust
particles and debris from the web or foil{ but also
to guide the web and render the web taut to prevent

the web from skewing or wrinkling during operation.
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top surface of the strip'S, as shown in Figure 9. The bl ades 260 are

preferably made of the sane conductive or static dissipative plastlc as are

t he ot bed above, and function to reu- o__any.dust—d agrts cl es
or ot hﬂm"ﬂmmmmﬂglon the top This is bhe repl adferq F;IS‘%LﬂaHAS BEER \

surface*of¢ the strsp & and col l ected on thé hol ddow ro QEPLRGED and o
elimnate or mnimze the

CLAIMS

1. An apparatus (10) for printing graphic
images on sheet material (S), comprising a print head
(26, 226) mounted within the apparatus (10) for
printing graphic images on the sheet material (S), a
support member (24, 224) mounted adjacent to and
facing the print head (26, 226) for supporting the
sheet material (S) adjacent to the print head (26,
226), and means (28) for feeding the sheet material
(S) relative to the print head (26, 226) between the
support member (24, 224) and the print head,
characterized in that the apparatus (10) further
comprises means (58, 158, 258) for wiping at least
the portion of a surface of the sheet material (S)
facing the print head (26, 226) upon which graphic
images are printed by the print head (26, 226) to
remove dust particles or other debris and enhance the

print quality of the apparatus (10).

This Sheet Has Been Reﬂ
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devel opient _of static charges. Wiile the present |nvent|on has been

?EZE’ r 'nﬁml[lllllllwﬂlllﬂli[ﬁ[llion?r and subst 1 tutf one. EET

fromthe*spfrit odf t%he*present invention Snd S pwCEPpenddd cl ai ns.
For exanple, it is clear that the w pers §_presest—Fnver

enpl oyed in any of numerous types of printing apparatus and not only the
type of printer disclosed hereidpparditad r £ Qe figTediafles aime

| ocations of the blades, and the shapes of the blades nmay al so be varied to

1, further characterized in that the means (58, 158,

258) for wiping the sheet material (S) includes at

| least one first blade member (60, 160, 260) defining
at least one edge portion oriented relative to the
sheet material (S) for contacting the surface of the
sheet material (S) facing the print head (26, 226)
upon passage of the sheet material (S) between the
support member (24, 224) and the print head (26,

226).

3. An apparatus (10) as defined in claim .
2, further characterized in that the apparatus (10)
comprises two first blade members (60, 160, 260)
mounted on opposite sides of the support member (24,
224) relative to each other, cne first blade member
(60, 160, 260) being oriented relative to the sheet
material (S). to wipe the sheet material (S) upon
passage of the sheet material (S) between the support
member (24, 224) and the print head (26, 226) in a
first direction, and the other first blade member
(60, 160, 260) being oriented relative to the sheet
material (S) to wipe the sheet material (S) upon
passage of the sheet material (é) between the support
member (24, 224) and the print head (26, 226) in a

second direction opposite the first direction.

N
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form nunerous different configurations that provide neans for continuously

Wi ping a strip of street—aterial and/or a donor web during printing

operatio particles or mnute de i :

quality H","ﬁmnmwnm in accordance witf the fir’ VAR BERN
ly replace the dincer r{l WRERLAWEL wi per

al so be désitabl entoss

e print
t may
bl ades,

-and thus the blades in this situation would functton not only to renove

dust particles and debris fromthe web or foil,

but also to guide the web

and render the web taut to prevent the web from skew ng or winkling during

oper ati on.

4. An apparatus (10) as defined in any of
claims 1-3, further characterized in that the means

(58, 158, 258) for wiping the sheet material (S)

'further includes at least one second blade member

(62, 162, 262) mounted adjacent to the at least one
first blade member (60, 160, 260) and definihg an
edge portion oriented relative to the sheet material
(S) to contact the sheet material (S) and to remove
dust particles or debris from the surface of the
sheet material (S) not removed by the adjacent first

blade member (60, 160, 260).

5. An apparatus (10) as defined in claim

4, further characterized in that the edge portion of

the at least one first blade member (60, 160, 260) is

thicker than the edge portion of the at least one

second blade member (62, 162, 262).

6. An apparatus (10) as defined in any of
claims 1-5, further characterized in that the edge
portion of the at least one first blade member ;60,
160, 260) is made of at least one of a'conductive

material and a static dissipative material.

/
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ACENENT SHEET 27—t —
REPLACENMENT An apparatus (10) for printing graphic |nages an

IR 15 5 T 5 TR

suppor t* nenbér

sheet
appar

nmount ed adj acen8oto and facing thelprint

226) for supportlng the sheet material (S) adjacent to the print head (26,

226)

print head (26, 226).

7. 2n apparatus (10) as defined in any of
claims 1-6, further characterized in that the
apparatus (10) comprises a web (W) bearing ink, means
(24, 224) for feeding the web (W) between the print
head (26, 226) and.the sheet material (S) for
transferring ink from the web (W) to the sheet
material (S) to form graphic images on the sheet
material (S), and means (92, 292) for wiping a
surface of the web (W) facing the print head (286,
226) aleng a line extending across the width of the
web (W) for removing dust particleé and other debris
on the surface of the web (W) to enhance the print

quality of the apparatus (10).

8. An apparatus (10) as defined in claim
9, further characterized in that the means (92, 292)
for wiping the web (W) includes at least one third

blade member (92, 292) mounted within the apparatus

" (10) and defining at least one edge portion

contacting the surface of the web (W) facing the

-

i
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means (28) for feeding The sheet material (S) rela- tive to the print head -
(26, nmﬂ" uport nenber (24, 224) and the pri.nt head, a
bearl 58 mwm mr 224) for feeding the web (W bethf%‘ﬁ‘zgirHﬁ?Md

dnd“ the sheet material (S) for tyjansferring ink BB ACED
to the sheet material (S) to formgraphic 1 nages on the
characterized in that the apparatus (10) further conprises first neans (60,
160, 260) for wi ping at9leash appapetusoh506e§;3edfanecb#lmhé.sheet
material (S) facing the print head (26, 226) upon which ¢ ghlc | mages are
printed by thitrther characterized in that the apparatus (1

comprises two third blade members (92, 292) mounted
on 6pposite sides of the print head (26, 226)

relative to each other.

10. An apparatus (10) as defined in claims
8 or 9, further characterized in that tﬁe edge
portion of the at least one third blade member (92,
292).is formed from at least one of a conductive

material and a static dissipative material.

11. An apparatus (10) as defihed in any of
claims 1-10, further characterized in that the
apparatus (10) comprises two first blade members (60,
160, 260) mounted on opposite sides of the support
member (24, 224) relative to each other and two
second blade members (62, 162, 262), each second
blade member (62, 162, 262) being mounted adjacent to

a respective first blade member (60, 160, 260).

-
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partlcles or"other*

e

ad (26 tncl udi ng an edge portion con- tacti
'm S) and projecting in a direction subs ar‘l‘i‘$§HE§ GINSRBEEN: |
zm on of novement of the sheet material {(S) td& dust

ebris and enhance thggprint quality of the appararts—tr
and second neans (92. 292; 62. 162, 262) for wwp- ing at |east one of

(|) a surface of the web (Vv faC|ng the print head (26, 226) alon
ext endi ng across 12. An apparatus (10) as defined in any o

claims 1-11, further characterized in that the
apparatus (10) comprises at least one roller (265)
rotatably mounted within the apparatus (10), the
roller (265) defining a substantially cylindrical
surface contacting the surface of the sheet material
(S) facing the support member (24, 224) and rotatable
upon movement of the sheet material (S) relative to
the support member (24, 224), and at least one blade
member (260) mounted within the appafatus (10) and
defining at least one edge portion extending
substantially in the axial direction of the roller
(265) and contacting the cylindrical surface of the
roller (265) to remove dust_particles and other
debris from the cylindrical surface of the roller

(265).

i
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[err] 28 the width of the web (W for renoving dust =11 ClLES égEE Br
debris on the surface of the web (W to enhance the EFHF; -ﬁﬁi Nh

apparatus (10) and (ii) the portion of a surface of the sh _ 2 S)
facing the print head (26, 226) upon which the graphic 1 nmages ar.e printed

to renove the dust particles or debris na8 reaned by the first means (60,
160, 260).

PRINTING_ APPARATUS HAVING WEB—CLEANING
MEMBERS FOR REMOVING PARTICLES
AFFECTION PRINT QUALITY

Abstract of the Disclosure

In an apparaﬁus for printing on sheet material two first
wiper-blade assemblies are mounted on either side of a roller
platen for continuously removing dust particles and other debris
from the sheet materiai prior to its passage between a print head
and the roller platen. A donor web bearing printing ink is
interposed between the print head and the sheet material. Two
second wiper-blade assemblies are mounted on opposite sides of th
print head for removing dust particles and other debris from the
surface of the donor web prior to passage between the print head

and the roller platen.

FIGURE 4
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2. An apparatus (10) as defined in claim11, further characterized in that
the first means for w ping the sheet material (S) includes at |east one
first blade nmenmber (60, 160. 260) defining the edge portien oriented
relative to the sheet material (S) for. con- tacting the surface of the
sheet material (S) facing the print head (26, 225) upon passage of the
sheet material (S) between the support nenber (24,224) and the print head
(26, 226). 3. An apparatus (10) as defined in claim?2, further
characterized in that the apparatus (110) conprises two first blade nenbers
(60, 160, 260) nounted on
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opposite sides of the support nenber (24, 224) rel- ative to each other,
one first blade nenber (60, 160. 260) being oriented relative to the sheet
mate- rial (S) to wipe the sheet material (S) upon passage of the sheet .
material (S) between the support mem ber (24, 224) and the print head (26,
226) in a first direction, and the other first blade nenber (60, 160, 260)
being oriented relative to the sheet nate- ral (S) to w pe the sheet
material (S) upon passage 2
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ferr] 29 or the sheet material (S) between the support nem ber (24, 224)
and the print head (26, 226) in a sec- ond direction opposite the first

direction. 4. An apparatus (10) as defined in any of clainms 2-3, further
‘characterized in that the second neans far wi ping the web (W and/or the
sheet material (S) further includes at |east one second bl ade nenber (62,
162. 262) nounted adjacent to the at |ea one first blade nenber
260) and defining an edge portion oriented relative to the Stegt=maralia
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(S) to contact the sheet material (S) and to renove dust particles or
debris fromthe surface of the sheet material (S) not renoved by the

adj acent first. blade nenber (60, 160, 260). 5. An apparatus (10) as
defined in claim4, further characterized in that the edge portion of the
at | east one first blade nenber (60, 2@0, 260) is thicker than the edge

portion of the at | east one second bl ade nenb . An
apparatus (10) as defined in any of clainms 2-2, =Rl zed in
that the edge portion of the at |east one firg&t 160, 260)
is | | &~ =
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=CORECTT Ve, [ al and a static dissipative
Tﬂ!ﬁﬁH%T ' n anyone of the fore- going

- at Ieast one of Ia
mat er i aI r at

cI acter zed ﬁ‘f—Pﬂ- e—s£c- ond NBeRsS—-92—292)3—f0
”M and/ of Set mater i aI (S) i ng REBEACEMEN%SHEE?F 3
thlrd bl‘adeﬂma (92, 292) nounted-wit ki n the appd- [ TerTTarus (
and defining at | east one edge portion : 2.8 JUN 1997
Claims

1. An apparatus (10) for printing graphic images on

sheet material (S), comprising a print head (26,

- 226) mounted within the apparatus (10) for printing
graphic images on the sheet material (S), a support
member (24, 224) mounted adjacent to ard facing
the print head (26, 226) for supporting the sheet
material (S) adjacent to the print head (26, 226),
means (28) for feeding the sheet material (S) rela-
tive to the print head (26, 226) between the support
member (24, 224} and the print head, a web (W)
bearing ink, means (24, 224) for feeding the web
(W) between the print head (26, 226) and the sheet
material (S) for transferring irk from the web (W) to
the sheet material (S) to form graphic images on
the sheet material (S), characterized in that the
apparatus (10) further comprises first means (60,

- 160, 260) for wiping at least the portion of a surface
of the sheet material (S) facing the print head (26,
226) upon which graphic images are printed by the
print head (26, 226) including an edge portion con-
tacting the surface of the sheet material (S) and
projecting in a direction substantially opposite a
respective direction of movement of the sheet

" material (S) to remove dust particles or other debris
and enhance the print quality of the apparatus (10),
and second means (92, 292 62, 162, 262) for wip-
ing at least one of

(i) a surface of'the'web (W) facing the print
head (26, 226) along a line extending across

-
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contacting the surface of
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An apparatus (10) as defi

oo <, e

appafat"us 1) &s Yefined in cI aim7-a 8, further char

erlze

A 26)re| ative io %@M%@l

NO

the edge portion of the at |east one third bl ade nemger (922 292) is f
fromat |east one of a conductive material and a static dis- SrpatTve

mat eri al .

2.

the width of the web (W) for removing dust par-
ticdes and other debris on the surface of the
web (W) to enhance the print quality of the
apparatus {(10) and

(i) the portion of a surface of the sheet material
(S) facing the print head (26, 226) upon which
the graphic images are printed to remove the
dust particles or debris not removed by the first
means (60, 160, 26Q). -

An apparatus (10) as defined in claim 1, further
characterized in that the first means for wiping the

~sheet material (S) includes at least one first blade

member (60, 160, 260) defining the edge portion
criented relative to the sheet material (S) for con-
tacting the surface of the sheet material (S) facing
the print head (26, 226) upon passage of the sheet
material (S) between the support member (24, 224)
and the print head (26, 226).

An apparatus (10) as defined in claim 2, further
characterized in that the apparatus (10) comprises
two first biade members (60, 160, 260) mounted on
opposite sides of the support member (24, 224) rel-
ative to each other, one first blade member (60,
160, 260) being oriented relative to the sheet mate-
rial (S) to wipe the sheet material {S) upon passage
of the sheet material (S) between the support mem-
ber (24, 224) and the print head (26, 226) in a first
direction, and the other first blade member (60,
160, 260) being oriented relative to the sheet mate-
rial (S) to wipe the sheet material (S) upon passage
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10. An:apparatus {10)-as—defined ip_any of clains 109 fu-thet
characteri zed |n t hat Hi&e appar at ufl {Q)sHiASBEEND fi MPM@EM@M

(60, 165“!“ n oppositellsi dengﬁLAdjEDsupp' t er (24, 224)
relativ nd two secds sete—rer FErs—662, 2, 22@%1‘,“ RN
second bf ade menber (62 162, 262) bed r];g-rmunt ed adj acent tjo a respecti ve
first blade nmenber (60, 160, 260). 11. An appar at us (10) ps ' 1 ly

of claims 1 -10, further characterized in that the apparagus (10) conprise

at (east one roller Cr&me sheectmateria{S)eiweamihe s s (10), the
roller (265) ber (24, 224) and the print head (26, 226) in a sec-

ond direction opposite the first direction.

4. An apparatus (10} as defined in any of claims 2-3,
further characterized in that the second means for
wiping the web (W) and/cr the sheet material (S)
further includes at ieast one second blade member
(62, 162, 262) mounted adjacent to the at least one
first blade member (60, 160, 260) and defining an
edge portion oriented refative to the sheet material
(S) to contact the sheet material (S) and to remove
dust particles or debris from the surface of the
sheet material (S) not removed by the adjacent first
blade member (60, 160, 260).

5. An apparatus {10) as defined in claim 4, further
characterized in that the edge portion of the at least
one first blade member (60, 160, 26Q) is thicker
than the edge portion of the at least one second
blade member (62, 162, 262).

6. An apparatus (10) as defined in any of claims 2-5,
further characterized in that the edge portion of the
at least one first blade member (60, 160, 260) is
made of at least one of a conductive matenal and a
static dissipative material.

7. An apparatus (10) as defined in anyone of the fore-
going claims further characterized in that the sec-
ond means (92, 292) for wiping the web (W) and/cr
the sheet material (S) includes at least one third
biade member (92, 292) mounted within the appa-

_
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1y cyllndrlcal ace contact- J.fm
(S) facipe=tHe—STNDQ enber (24, mm%'t
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t he sheet A

upﬂ!ﬂ”ﬁlﬁrﬁﬂ%lﬁﬂe shetTthﬁ'iﬁEé'l % ative to th 31 support
nd at | east RERBAPHIL thbl ade menbe L26@ A b i n

the apparatus (10) and detFF [ t |ng

Z easy one edge portibpn ex
substantially in the axial direction of the roller

ratus (10) and defining at least one edge portion
contacting the surface of the web (W) facing the
print head (26, 226).

8. An apparatus (10) as defined in daim 7, further
characterized in that the apparatus (10) comprises
two third blade members (32, 292) mounted on
opposite sides of the print head (26, 226) refative to
each other.

9. An apparatus (10) as defined in claim 7 or 8, further
characterized in that the edge portion of the at least
one third blade member (92, 292) is formed from at
least one of a conductive material and a static dis-
sipative material.

10. An apparatus (10) as defined in any of claims 1-9,
further characterized in that the apparatus (10)
comprises two first blade members (60, 160, 260)
mounted on opposite sides of the support member
(24, 224) relative to each other and two second
blade members (62, 162, 262), each second blade
member (62, 162, 262) being mounted adjacent to
a respective first blade member (60, 160, 260).

11. An apparatus (10) as defined in any of dlaims 1-10,
further characterized in that the apparatus (10)
comprises at least one roller (265) rotatably
mounted within the apparatus (10), the roller (265)
defining a substantially cylindrical surface contact-
ing the surface of the sheet material (S) facing the
‘support member (24, 224) and rotatable upon
movement of the sheet material (S) refative to the

———
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(265) and contacting the cy}d urface of the ro @MZSJ_
duWher deprgsidepri)e sy fdri cal sp '

(265). ppar at s (i(gEﬁﬁm |ne'?1 in any of clains 1-11,
furtm‘“ ;‘ﬁm i N t hikt=—t-he—apbarat ) conpr) sks 28 JUM13970r
r ol I\ y mounted wit hi - tshe- apparatus (1P)|_the :

support member (24, 224), and at least one fourth .
blade member (260) mounted within the apparatus

' (10) and defining at least one edge portion extend-
ing substantially in the axial direction of the roller
(265) and contacting the cylindrical surface of the
roller (265) to remove dust particles and other
debris from the cylindrical surface of the roller
(265).

\
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rokl er (265) defining a substantially cylindrical surface coﬁFactl ng the

= surfac eri al (S), facing the support nmenber (24, 224) and

rotatable u t.of the sheet material (S) relative to the E¥pport
rrenbel\“l i ﬁ‘m% at | east one bl ade menber (260) mourt-et ;ﬁ"‘i n the
appar ining at | east one edge po CEMEND

substantlally In the axial direction of,the rollpry and cor‘\ ting the

cylindrical surface of the roller (2 o renmove {u W s{ and ot her
debris fromthe cylindrical surface of the rolle 2%?5“%}

Claims

1. An apparatus (10) for printing graphic images on
sheet material (S). comgrising a print head (28,
226) mounted within the apparatus (10) for printing
graphic images on the sheet material (S), a supecrt
member (24, 224) mcunted adjacent to ard facing
the print head (25, 226) for supporting the sheet
material (S) adjacent to the print head (28, 226),
means (28) for feeding the sheet material (S) rela-
tive to the print head (26, 226) between the sugport
member (24, 224) and the prirt head, a web (W)
bearing ink, means (24, 224) for feeding the web
(W) between the print head (26, 225) and the sheet
material (S) for transferring irk frem the web (W) to
the sheet material (S) fo form graphic images on
the sheet material (S), characterized in that the
apparatus (10) further comprises first means (€0,
16Q, 260) for wiping at least the portion of a surface
of the sheet material (S) facing the print head (26,
226) upon which graphic images are printed by the
print head (26, 226) incdluding an edge portion con-
tacting the surface of the sheet material (S) and
projecting in a direction substantially cpposite a
respective direction of movement of the sheet

" material (S) to remove dust particles or other detris
and enhance the print quality of the apparatus (10), |
and second means (92, 292; 62, 162, 262) for wip-

- ing at least one of

(i) a surface of the web (W) facing the print
head (26, 226) along a line extending across
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the width of the web (W) for removing dust par-
tides ard other debris on the surface of the
web (W) to enhance the print quality of the
apparatus (10) and

(it) the particn of a surface of the sheet material
(S) facing the grint head (26, 225) ugon which
the graphic images are printed to remove the
dust particies or debris not removed by the first
means (60, 160, 26Q).

2. An apparatus (10) as defined in claim 1, further
characterized in that the first means for wiping the
sheet material (S) includes at least one first blade
member (60, 160, 26Q) defining the edge pertion
oriented relative to the sheet material (S) for con-
tacting the surface of the sheet material (S) facing

" the prirt head (26, 225) upcn passage of the shest
material (S) between the supgort member (24, 224)
and the prirt head (26, 229).

3. An apparafus (10) as defined in claim 2, further
characterized in that the apparatus (10) comprises
two first blade members (60, 160, 260) mounted on
opposite sides of the support member (24, 224) rel-
ative to each cther, one first blade member (&0,
160, 260Q) being ariented ralative to the sheet mate-
rial (S) to wipe the shest material (S) upon passage
of the sheet matedial (S) between the support mem-
ber (24, 224) and the print head (26, 226) in a first
direction, and the cther first blade member (€0,
160, 260) being ariented relative to the sheet mate-
rial (S) to wipa the sheet material (S) upon passage
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of e sheet material (S) between the sugccart mem-
ber (24, 224) ard the print head (26, 226) in a sec-
cnd directicn cepaosite the first direction.

4. An agparatus (10) as defined in any of c¢laims 2-3,
further characterized in that the secend means for
wiping the web (W) and/or the sheet material (S)
further includes at least one second blade member
(62, 162, 262) mountad adjacent to the at least one
first blade member (60, 160, 26Q) and defining an
edge pertion ariented relative to the sheet material
(S) to centact the sheet material (S) and to remove
dust pariicles or debris from the surface of the
sheet material (S) not removed by the adjacert first
blade member (6Q, 160, 250Q).

5. An agparatus (10) as defined in claim 4, further

characterized in that the edge portion of the at least

~ one first blade member (60, 160, 26Q) is thicker

than the edge portion of the at least one secornd
blade member (62, 162, 262).

6. An apparatus (10) as defined in any of claims 2-5,
further characterized in that the edge portion of the
at least one first blade member (60, 160, 260) is
made of at least one of 3 conductive matenal anda
static dissipative material.

7. An apparatus (10) as definedin anyone of the fore-
going daims further characterized in that the sec-
ond means (92, 292) for wiping the web (W) and/or
the sheet material (S) includes at least one third
blade member (92, 292) mounted within the appa-
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ratus (10) and defining at least one edge portion

contacting the surface of the web (W) facing the
print head (26, 225).

An apparatus (10) as defined in daim 7, further
characterized in that the apparatus (10) comprises
two third blade members (92, 292) mounted on
oppcsite sides of the print head (26, 226) refative ta
each other. ' -

An apparatus (10) as defined in claim 7 or 8, further
characterized in that the edge portion of the at least
one third biade member (92, 292) is formed from at
least one of a conductive material and a static dis-
sipative material.

An apparatus (10) as defined in any of claims 1-9,
further characterized in that the apparatus (10)
comprises two first blade members (6C, 160, 260)
mounted on opposite sides of the support member
(24, 224) relative to each other and two second
blade members (62, 162, 262), each second blade
member (62, 162, 262) being mounted adjacent to
a respective first blade member (6Q, 160, 260).

An apparatus (10) as defined in any of claims 1-10,
further characterized in that the apparatus (10)
comprises at feast one roller (26S) rotatably
mounted within the apparatus (10), the roller (265)
defining a substantially cylindrical surface contact-
ing the surface of the sheet material (S) facing the

"support member (24, 224) and rotatable upon

movement of the sheet material (S) refative to the
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support member (24, 224), and at least one fourth
blade member (260) mounted within the apparatus

' (10) and defining at least one edge portion extend-
ing substantially in the axial direction of the raller
(26S) and contacting the cylindrical surface of the
roller (265) to remove dust particles and other
debris from the cylindrical surface of the roller

(265).
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PRINTING APPARATUS HAVING WEB-CLEANING
MEMBERS FOR REMOVING PARTICLES
AFFECTION PRINT QUALITY

Abstract of the Digclosure

In an apparaéus for printing on sheet material two first
wiper-blade assemblies are mounted on either side of a roller
platen for continuously removing dust particles and other debris
from the sheet materiai prior té its passage between a print head
and the roller platen. A donor web bearing printing ink is
interposed between the print head and the sheet material. Two
second wiper-blade assemblies are mounted on opposite sides of the
print head for removing dust particles and other debris from the
surface of the donor web prior to passage between the print head

and the roller platen.

FIGURE 4
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PRINTING APPARATUS HAVING WEB-CLEANING
MEMBERS FOR REMOVING PARTICLES
AFFECTING PRINT QUALITY

Abatract of the Digclosure

.In an apparaéus for printing on sheet material two first
wiper-blade assemblies are mounted on either side of a roller
platen for continuously removing dust particles and other debris
from the sheet material prior to its passage between a print head
and the roller platen. A donor web bearing printing ink is
interposed between the print head and the sheet material. Tﬁo
second wiper-blade assemblies are mounted con cpposite sides of the
print head for removing dust particles and cther éebris from the
surface of the donor web p:iof to paséagefpetween the print head

and the roller platen.

‘FIGURE 4



