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(54) Transport belt cleaning module using serviceable cleaning implements

(57) A transport belt 232 in an operating environ-
ment containing contaminants is provided with subsys-
tems 301, 302 for ondemand cleaning of the belt. Wet

and dry pressure pads 305, 307, 309 are provided with
associated mechanisms 303, 311-319 for engaging and
disengaging simultaneously with both the inner and out-
er surfaces of the belt.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates generally to
transport belts (sometimes referred to in the art as con-
veyor belts), particularly to a method and apparatus for
cleaning a transport belt and, more specifically, to clean-
ing a print media transport belt in an ink-jet hard copy
apparatus.

2. Description of Related Art

[0002] The art of ink-jet technology is relatively well
developed. Commercial products such as computer
printers, graphics plotters, copiers, and facsimile ma-
chines employ ink-jet technology for producing hard
copy. The basics of this technology are disclosed, for
example, in various articles in the Hewlett-Packard Jour-
nal, Vol. 36, No. 5 (May 1985), Vol. 39, No. 4 (August
1988), Vol. 39, No. 5 (October 1988), Vol. 43, No. 4 (Au-
gust 1992), Vol. 43, No. 6 (December 1992) and Vol. 45,
No.1 (February 1994) editions. Ink-jet devices are also
described by W.J. Lloyd and H.T. Taub in Output Hard-
copy [sic] Devices, chapter 13 (Ed. R.C. Durbeck and
S. Sherr, Academic Press, San Diego, 1988).

[0003] FIGURE 1 (PRIOR ART) depicts a hard copy
apparatus, in this exemplary embodiment a computer
peripheral, ink-jet printer, 101. A housing 103 encloses
the electrical and mechanical operating mechanisms of
the printer 101. Operation is administrated by an elec-
tronic controller 102 (usually a microprocessor or appli-
cation specific integrated circuit ("ASIC") controlled
printed circuit board) connected by appropriate cabling
to a computer (not shown). It is well known to program
and execute imaging, printing, print media handling,
control functions and logic with firmware or software in-
structions for conventional or general purpose micro-
processors or with ASIC's. Cut-sheet print media 105,
loaded by the end-user onto an input tray 120, is fed by
a suitable paper-path transport mechanism (not shown)
to an internal printing station where graphical images or
alphanumeric text is created. A carriage 109, mounted
onaslider 111, scans the print medium. An encoder sub-
system 113 is provided for keeping track of the position
of the carriage 109 at any given time. A set of individual
ink-jet pens, or print cartridges, 115"X" is mounted in the
carriage 109 (generally, in a full color system, inks for
the subtractive primary colors, cyan, yellow, magenta
(X=C, Y, or M) and true black (X=K) are provided; in
some implementations an ink-fixer chemical (X=F) is al-
so used). An associated set of replaceable or refillable
ink reservoirs 117"X" is coupled to the pen set by ink
conduits 119. Ink is deposited on the sheet of media 105
at a "print zone," or "printing station," 107. Once a print-
ed page is completed, the print medium is ejected onto
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an output tray 121. The carriage scanning axis is con-
ventionally designated the x-axis, the print media transit
axis is designated the y-axis, and the printhead firing
direction is designated the z-axis.

[0004] For convenience of describing the ink-jet tech-
nology and the presentinvention, all types of print media
are referred to simply as "paper," all compositions of col-
orants are referred to simply as "ink," and all types of
hard copy apparatus are referred to simply as a "printer.
" No limitation on the scope of invention is intended nor
should any be implied.

[0005] FIGURE 2 is a schematic depiction of another
ink-jet hard copy apparatus 210 as may be associated
with the present invention. A writing instrument 115X is
provided with a printhead 214 having drop generators
including nozzles for ejecting ink droplets onto an adja-
cently positioned print medium, e.g., a sheet of paper
105, in the apparatus' printing zone 107. A perforated,
endless-loop belt 232 is one type of known manner print-
ing zone input-output paper transport. A motor 233 hav-
ing a drive shaft 230 is used to drive a gear train 235
coupled to a belt pulley, or roller, 238 mounted on an
fixed axle 239. A biased idler wheel 240 provides appro-
priate tensioning of the belt 232. The belt rides over a
platen 236 (sometimes including heating devices) in the
printzone 107 associated with a known manner vacuum
induction system 237. The paper sheet 105 is picked
from an input supply (not shown) and its leading edge
254 is delivered to a guide 250, 252 where a pinch wheel
242 in contact with the belt 232 takes over and acts to
transport the paper sheet 105 through the printing zone
107 (the paper path is represented by arrow 231).
Downstream of the printing zone 107, an output roller
244 in contact with the belt 232 receives the leading
edge 254 of the sheet 105 and continues the paper
transport until the trailing edge 255 of the now printed
page is released.

[0006] Ink-jet technology is used to describe the
present invention even though it has wider applicability
because the ink-jet environment typifies a transport belt
use where the local environment may contain contami-
nants such as ink mist and paper dust which can soil a
transport belt and clog perforations in a vacuum belt or
even be sucked through the belt, contaminating the sub-
jacent platen and other subsystems of the apparatus.
Furthermore, the latest generation of ink-jet printers has
found commercial success for economical color printing
of high resolution graphics, including photographic re-
productions, which require edge-to-edge paper printing
(referred to as "full bleed"). Overspray and aerosol will
build up on the belt over time. Not only does this affect
performance of the belt itself, ink on the belt can be
transferred undesirably to the back side of the print, par-
ticularly if the ink remains in a liquid or semi-fluidic state.
[0007] Itcan also be recognized that this type of prob-
lem can occur in other vacuum transport systems such
as for transporting thin sheets of metal where particulate
flakes might be present or for coating processes where
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an aerosol spray is used on a passing receptor on the
transport belt.

[0008] Thus, there is a need for a method and appa-
ratus for cleaning transport belts.

SUMMARY OF THE INVENTION

[0009] A transport belt in an operating environment
containing contaminants is provided with subsystems
for on-demand cleaning of the belt. Wet and dry pres-
sure pads are provided with associated mechanisms for
engaging and disengaging simultaneously with both the
inner and outer surfaces of the belt.

[0010] In one basic aspect, the present invention pro-
vides a method for cleaning a transport belt, having a
transport surface, including the steps of: positioning at
least one wiper in non-contacting juxtaposition to at
least the transport surface; and selectively repositioning
the wiper into contact with the associated belt side.
[0011] In another basic aspect, the present invention
provides a transport belt cleaning apparatus including:
mechanisms for cleaning non-contactingly juxtaposed
on each side of the belt; and mechanisms for engaging
the cleaning means with the belt.

[0012] In another basic aspect, the present invention
provides an ink-jet hard copy apparatus including: a
transport belt for media input-output; a belt inner-sur-
face cleaner; and a belt outer-surface cleaner, wherein
the inner-surface cleaner and outer-surface cleaner are
releasably engagable with the belt.

[0013] In another basic aspect, the present invention
provides a method for re-furbishing an ink-jet printer
having a belt cleaning apparatus, including the steps of:
removing the cleaning apparatus; and replacing the
cleaning apparatus.

[0014] In another basic aspect, the present invention
provides consumable ink-jet belt cleaning apparatus in-
cluding: mounts for positioning cleaners in contraposi-
tion to each side of the belt; and cleaners affixed to the
mounts.

[0015] In another basic aspect, the present invention
provides an ink-jet hard copy apparatus endless-loop,
vacuum-actuated, media transport belt cleaning sys-
tem, including: a renewable first belt cleaning subsys-
tem mounted adjacent an inner surface of the belt, in-
cluding at least one belt wiper; a renewable second belt
cleaning subsystem mounted adjacent an outer surface
of the belt, including at least one belt wiper, wherein the
first belt cleaning subsystem and second belt cleaning
subsystem are contraposed with the belt therebetween
and are selectively engagable and disengagable with
the respective inner surface and outer surface.

[0016] Some advantages of the presentinvention are:

it provides a self-contained subsystem which may
be repaired, replenished, or replaced independent-
ly the transport belt subsystem;

it provides commercial implementation using con-
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sumable parts which can be obtained and installed
by the end user; and

it provides a simple re-manufacture capability to the
apparatus in which it is implemented.

[0017] The foregoing summary and list of advantages
is not intended by the inventors to be an inclusive list of
all the aspects, objects, advantages and features of the
present invention nor should any limitation on the scope
of the invention be implied therefrom.

[0018] This Summary is provided in accordance with
the mandate of 37 C.F.R. 1.73 and M.P.E.P. 608.01(d)
merely to apprise the public, and more especially those
interested in the particular art to which the invention re-
lates, of the nature of the invention in order to be of as-
sistance in aiding ready understanding of the patent in
future searches. Other objects, features and advantag-
es of the present invention will become apparent upon
consideration of the following explanation and the ac-
companying drawings, in which like reference designa-
tions represent like features throughout the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIGURE 1 (PRIOR ART) is a perspective view
drawing typifying an ink-jet hard copy apparatus.
FIGURE 2 (PRIOR ART) is a schematic elevation
view illustration of a paper transport vacuum belt
type ink-jet hard copy apparatus.

FIGURE 3 is a schematic elevation view illustration
of a paper transport vacuum belt type ink-jet hard
copy apparatus showing belt cleaning devices in
accordance with the present invention.

[0020] The drawings referred to in this specification
should be understood as not being drawn to scale ex-
cept if specifically noted.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0021] Reference is made now in detail to a specific
embodiment of the present invention, which illustrates
the best mode presently contemplated by the inventors
for practicing the invention. Alternative embodiments
are also briefly described as applicable.

[0022] Turning to FIGURE 3, a belt cleaning subsys-
tem 300 in accordance with the present invention is
shown in an exemplary embodiment implementation as
part of an ink-jet hard copy apparatus 210' schematically
represent by a framework 210". The present invention
comprises two subsystems: a belt 232 inner-surface
cleaner 301 and a belt outer-surface cleaner 302,
wherein the "outer-surface" is a vacuum-holding trans-
port surface of the belt. The cleaner 301, 302 subsys-
tems are preferably independently serviceable. In the
exemplary embodiment shown, the cleaner 301, 302
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subsystems are subjacent a vacuum-box-platen 236.
[0023] The inner-surface cleaner 301 includes an in-
ner-surface wiper mount 303, such as a stiff, flat plate -
e.g., ametal, sheet metal, or plastic plate - with a mount-
ing flange 303'. The wiper mount 303 should be at least
as wide as the belt 232 cross-sectional dimension and
have a length to optimize wiping area and wiper absorb-
ent capacity as the belt passes between the drive rollers
239, 240. A belt inner-surface wiper 305 is affixed to the
mount 303 such that a wiping surface is adjacent the
inner-surface of the belt 232. In order to prevent exces-
sive wear it is preferable that the wiping surface to belt
inner-surface have a clearance, e.g., approximately one
millimeter ("mm"), when not being used to clean the in-
ner-surface. It is preferred that this wiper 305 be fabri-
cated of a dry, absorbent, lint-free material. For exam-
ple, a three-to-five millimeter thick, felt pad, or a rela-
tively high density, absorbent, sponge material may be
employed. Launderable, reusable, pad materials can be
employed. Disposable pad materials can be employed.
In general, the contact surface of wiper, or pad, 305 ma-
terial should be relatively smooth and somewhat com-
pliant in order to clean the belt surface effectively. If
made of a fiber-based material, the contact surface of
the wiper 305 could be singed or otherwise treated as
would be known in the art to prevent fibers from tracking
onto the belt 232. All wiper materials should be soft
enough not to damage belt surfaces.

[0024] The inner-surface wiper 305 can be glued to
the mount 303 such that the entire subsystem is dispos-
able and replaceable. Alternatively, the inner-surface
wiper 305 can be releasably secured to the mount 303
in a known manner so that the belt inner-surface wiper
305 is removable and replaceable with a clean wiper re-
placement pad for a reusable mount 303. The inner-sur-
face wiper 305 should be equal to or slightly greater than
the belt 232 width dimension.

[0025] The outer-surface belt cleaner 302 subsystem
could be a mirror embodiment of the inner-surface belt
cleaner 301, subjacent the belt 232 opposing the inner-
surface belt cleaner 301 subsystem. Each subsystem
301, 302 can employ a known manner elevating sub-
system to engage respective wipers with the belt 232
inner and outer surfaces. However, as the outer surface
of the belt 232 will have a far greater degree of deposits,
it has been found to be preferable to use both wet and
dry wiping of at least the outer surface.

[0026] As shown in the embodiment of FIGURE 3
therefore, a wet pressure pad 307 and a dry pressure
pad 309 are provided in series for sequentially wiping
the belt 232 outer surface. In the belt travel direction,
arrow 231, the wet pressure pad 307 is upstream and
the dry pressure pad 309 downstream. A pad holder 311
is mounted in the apparatus 210' subjacent the belt 232
and opposing at least some part of the inner-surface belt
cleaner 301 subsystem. The pad holder 311 is provided
with positive pressure biasing members 313, 315 for
each pad 307, 309. The pad holder 311 is mounted on
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at least one return biasing member 317. In the shown
embodiment, a clearance, for example in the range of
approximately one to three millimeters, is provided be-
tween the reach of each pads' 307, 309 cleaning surface
and the outer surface of the belt 232 when the subsys-
tem 302 is disengaged. The belt 232 during a paper
transport and printing operational cycle through the print
zone 107 is thus free to travel between the inner-surface
cleaner 301 and the outer-surface cleaner 302. To clean
the belt 232, the elevating subsystem 319 (in this em-
bodiment a cam having a mechanical linkage (not
shown) for end-user manipulation) lifts the holder 311
until the gap between the wet pressure pad 307 and dry
pressure pad 309 in the holder 311 and the belt surface
is closed. Then, the holder 311 elevating subsystem 319
continues upward until the gap between the inner-sur-
face belt cleaner 301 is also closed. Thus, both surfaces
of the belt 232 are being wiped by the belt wiping pads
305, 307, 309 when the elevating subsystem 319 is en-
gaged. It should be recognized that separate elevating
subsystems can be provided for each cleaner subsys-
tem 301, 302. The wet pressure pad 307 is pre-soaked
with a solvent appropriate to the type of ink employed
(or other aerosol chemical being used in a non-ink-jet
environment). The dry pressure pad 317 should be ab-
sorbent of the solvent and ink residue and solvent mix-
tures.

[0027] Either the entire belt outer-surface cleaner 302
subsystem can be replaceable as a unit or each pad can
be separately replaceable in the same manner as with
the inner-surface wiper 305. The wet and dry cleaning
pads may be replaceable at every cleaning cycle or be
designed to be more durable as needed.

[0028] In operation, such when ink smearing is no-
ticed on the back side of a finished print or during routine
maintenance by the end-user, fresh wipers are installed
if needed, and the cam 319 is turned (counter-clockwise
in this illustration) to raise the holder 311 and contained
pressure pads 307, 309 up against the outer surface of
the belt 232 (direction indicated by arrows on the belt
drive rollers 239, 240) until the biasing members 313,
315 exert enough force to push the belt 232 upward until
its inner surface is pressed against the inner surface
wiper 305. The pressure will squeeze some solvent out
of the wet pad 307. Note that since the belt 232 is per-
forated for transmission of a vacuum in this embodi-
ment, some solvent will be passed through the perfora-
tions to the inner surface of the belt and, consequently,
onto the inner surface wiper 305. The inner wiper 305
can be of a material having a higher surface energy than
that of the transport surface wipers 307, 309 in order to
help solvent to be drawn through the belt perforations.
Thus, both sides of the belt 232 are "washed." Down-
stream, the inner surface wiper 305 and the dry pressure
pad 309 will absorb the mixture of solvent and particu-
late residue washed from the belt 232.

[0029] After a predetermined, recommended time of
contact, the cam 319 is reversed and the belt 232 re-
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leased from the cleaner 301, 302 subsystems. While a
predetermined pressure of the wipers against the belt
surfaces can be tailored, it should also be recognized
that solvent can be transferred to the belt via capillary
forces created by the interface between the belt and wip-
ers when the belt is moving.

[0030] Inordertoeliminate reverse bending of the belt
and reduce belt fatigue, the inner surface cleaning sub-
system can also be movable into engagement with the
belt only during a cleaning operation.

[0031] The foregoing description of the preferred em-
bodiment of the present invention has been presented
for purposes of illustration and description. It is not in-
tended to be exhaustive or to limit the invention to the
precise form or to exemplary embodiments disclosed.
Obviously, many modifications and variations will be ap-
parent to practitioners skilled in this art.

[0032] The present invention has been described in
an implementation for an ink-jet hard copy apparatus,
but this is not intended as a limitation (nor should any
be implied) as it is known to use vacuum belts in many
conveyor systems for flexible materials. While the outer-
surface cleaner 302 is shown as two replaceable pads,
one wet and one dry, a single pad having a wet region
upstream of a dry, solvent-absorbing region may also
be employed to reduce manufacturing costs and to sim-
plify pad replacement. Another example of a modifica-
tion contemplated by the inventors is a C-clamp type
mechanism with the pads mounted for clamping the belt
therein. Moreover, it should be recognized that automat-
ed, electromechanical devices can be employed for ac-
tivating the cleaner mechanisms to wipe the belt.
[0033] Similarly, any process steps described might
be interchangeable with other steps in order to achieve
the same result. The embodiment was chosen and de-
scribed in order to best explain the principles of the in-
vention and its best mode practical application, thereby
to enable others skilled in the art to understand the in-
vention for various embodiments and with various mod-
ifications as are suited to the particular use orimplemen-
tation contemplated. It is intended that the scope of the
invention be defined by the claims appended hereto and
their equivalents. Reference to an element in the singu-
lar is not intended to mean "one and only one" unless
explicitly so stated, but rather means "one or more."
Moreover, no element, component, nor method step in
the present disclosure is intended to be dedicated to the
public regardless of whether the element, component,
or method step is explicitly recited in the following in the
following claims. No claim element herein is to be con-
strued under the provisions of 35 U.S.C. Sec. 112, sixth
paragraph, unless the element is expressly recited us-
ing the phrase "means for. . .."

Claims

1. Method for cleaning a transport belt 232, having a
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transport surface, characterized by the steps of:

positioning at least one wiper 305/307-9 in non-
contacting juxtaposition to at least the transport
surface; and

selectively repositioning the wiper into contact
with the associated belt side adjacent the sur-
face.

The method as set forth in claim 1, characterized
by the step of:
at least one wiper 307 bearing cleaning fluid.

The method as set forth in claim 2, characterized
by the step of:

applying the cleaning fluid 307 upstream of an
absorbing region 309 of at least one wiper.

The method as set forth in claim 1, 2, or 3, the step
of positioning characterized by:

positioning a wiper 305/307, 309 in non-con-
tacting juxtaposition to each associated belt side by
positioning a first wiper 305 adjacently to a back
side of the belt 232, positioning a second wiper
306/307 adjacently to the transport surface of the
belt, opposing the back side, wherein the first wiper
and the second wiper are contraposed with respect
to each other with the belt therebetween.

The method as set forth in claim 4, the step of po-
sitioning characterized by:

providing the second wiper with an upstream
solvent bearing member 307 and a downstream sol-
vent absorbing member 309.

The method as set forth in claim 5, the step of se-
lectively repositioning characterized by:

pressing the second wiper 307-9 against the
first wiper 305 with the belt 232 therebetween at a
predetermined pressure for releasing the solvent
from the upstream solvent bearing member onto the
belt.

The method as set forth in claim 5, the step of se-
lectively repositioning characterized by:
contacting each wiper against a belt side such
that solvent is transferred to belt surfaces by a cap-
illary force in the interface between each wiper and
each associated belt side when the belt is moving.

The method as set forth in claim 5, the step of se-
lectively repositioning each wiper into contact with
the associated belt side characterized by:

the predetermined pressure is set such that
the solvent passes through perforations in the belt
and is received by the first wiper 305.

A transport belt 232 cleaning apparatus 301 char-
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acterized by:

means for cleaning 305-9 non-contactingly jux-
taposed on each side of the belt; and

means for engaging 302 the cleaning means
with the belt.

The apparatus as set forth in claim 9, character-
ized by:
the cleaning means 305-9 are replaceable.

The apparatus as set forth in claim 9, character-
ized by:
the cleaning means 305-9 are refurbishable.

The apparatus as set forth in claim 9, character-
ized by:
the cleaning means 305-9 are disposable.

The apparatus as set forth in claim 9, 10, 11, or 12
further characterized by:

at least one cleaning means 307 bearing a
cleaning solvent.

The apparatus as set forth in claim 9, character-
ized by:

a second cleaning means 305/309 is solvent
absorbing, said second cleaning means mounted
downstream of the one cleaning means.

The apparatus as set forth in claim 9, 10, 11, 12,
13, or 14 characterized by:

the engaging means 302 includes means for
selectively causing 311-19 contact of each cleaning
means 305-9 with opposing surfaces of the belt
232.

An ink-jet hard copy apparatus 210 characterized
by:

a transport belt 232 for media 105 input-output
231;
a belt inner-surface cleaner 301; and
a belt outer-surface cleaner 302, wherein the
inner-surface cleaner and outer-surface clean-
er are releasably

engagable 311- 319 with the belt.
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