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periodically removed and the apparatus used for re- moval does not entirely
clean the wiper after each FIELD OF THE INVENTION
use. As a result, subsequent passes of the wiper over the printhead tend to
recontaminate the printhead. This invention relates generally to ink-jet
printers   5   Secondly, inadequate cleaning is provided because and
printheads and more particularly to a wiper for  typically only one
upstanding wiper blade wipes the automatic cleaning of the printhead.
printhead during each pass of the printhead over the wiper, thus removing
only some of the contaminants BACKGROUND OF THE INVENTION
during any one pass. A number of passes is required 10  to remove a
sufficient amount of such contaminants. The orifice plate of the printhead
of an Ink-jet    It is therefore an object of the present Invention
printer, particluarly a thermal ink-Jet printer, tends to  to provide a
wiper for an ink-jet printer which removes pick up contaminants, such as
paper dust, and the  substantially all of the dust ink and other contami-
like, during the printing process. Such contaminants  nants from the
printhead orifice plate during each adhere to the orifice plate either
because of the pres-  15  pass of the printhead over the wiper. ence of ink
on the printhead, or because of electro-    It is a further object of the
present invention to static charges. In addition, excess Ink can accumu-
provide a wiper for an Ink-jet printer which includes late around the
printhead, if all the ink is not pumped  means for automatically cleaning
the wiper as it wipes out of the printhead. The accumulation of either ink
the orifice plate of the printhead. or other contaminants can impair the
quality of the   20  it is another object of the present invention to pro-
output by interfering with the proper application of ink  vide a simplified
wiper mechanism which is effective to the printing medium. For these
reasons, it is desir-   in removing paper dust, Ink and other contaminants
able to clear the printhead orifice plate of such con-  from the printhead
orifice plate of an ink-jet. printer. taminants on a routine basis to
prevent the build-up  it is another further object of the present inven-
threof.                                       25  tion to provide a
simplified wiper for ink-jet printers Wipers are known in the prior art for
removal of  which is actuated only when the printhead passes contaminants
from the orifice plate of the printhead.  thereover. One type of stationery
wiper found on existing ma- chines is described in United States Patent
Applica-  SUMMARY OF THE INVENTION tion Serial Number 149,454, filed on
January 28,  30 1988 and assigned to the aasignee of the present ap-   The
above and other objects are achieved in ac- plication. This wiper typically
comprises a resilient  cordance with the present invention in which a
multi- material, such as nitrile rubber, and is disposed in the
blade, rotary wiper is provided for removal of ink, dust service station
area of the printer.The service station         and other contaminants from
the orifice plate of a provides a region at one end of the bi-directional
35  printhead of an ink-jet printer. Furthermore, appara- movement of the
print head carriage which holds the  tus is provided for continual,
automatic cleaning of printhead carriage in locked alignment. Typically,
the  the wiper blades. printhead is dragged accross a stationary wiper
blade    The wiper has one or a plurality of blades which as the printhed
carriage moves into the service ata-   extend outwardly from the center or
axis of rotation tion area. The wiper itself is cleaned by downwardly  40
of the wiper. These blades are closely spaced, and facing edges on a lower
side of the printhead which  typically are formed of a resillent material,
such as ni- are dragged across the wiper subsequent to the print-  trile
rubber. The blades may have a radial orientation head.
or they may be disposed at an angle with respect to Another type of prior
art printhead wiper includes  a wiper radius. a flat ring having a
plurality of upstanding, resilient,  45  Arrayed around the perimeter of
the wiper at lo- widely spaced blades disposed on an outer surface
cations spaced from the cleaning area where the wip- thereof. The blades
are disposed generally orthogon-  er blades engage the printhead are a
plurality of rigid ally ofthe ring. The ring typically is stretched between
cleaning blades formed of metal or another like ma- two shafts, and this
ring is selectively driven by a mo-  terial. These rigid blades have upper
edges, across tor or other like device which is coupled to the pulleys.  50
which the wiper blades pass after cleaning of the No means for
automatically cleaning the blades is  printhead orifice plate to scrape the
ink, dust and provided. An example of this wiper is described in U.  other
contaminants off the wiper blades. S. Patent No. 4,577,203.
Alternatively, the cleaning apparatus may comprise a Prior art wipers,
including those described here-  roller covered with an absorbent material.
This roller inabove, suffer from a number of drawbcks. In. the   55  is
disposed just below the wiper and spaced from the first place, inadequate
means are provided to remove       cleaning area, so that the wiper blades
pass over and contaminants from the wiper itself after if has cleaned
rub against the roller after cleaning of the printhead. the printhead
orifice plate. Contaminants are only      Contaminants are removed by
rubbing of the wiper 2    
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roller, and by absorption of the ink.  cleaning apparatus of FIG. 7. In a
preferred embodiment, the rotary wiper of this invention is disposed in the
service station area  DETAILED DESCRIPTION OF THE PREFERRED of the ink-jet
printer. Typically, although not necessar-   5   EMBODIMENTS ily, operation
of the wiper Is triggered by entry of the printhead carriage into the
service station area. The    With reference now to the drawings, and more
rotary wiper can be driven either by a servomotor, or  particularly to FIG.
I thereof, a typical Ink-jet printer by a rack and pinion arrangement. In
the latter em-  10 will be described with which the wiper of this In-
bodiment, a rack is disposed on the lower surface of  10  vention may be
used. Ink-jet printer 10, as shown in the printhead carriage, and as the
rack approaches  the drawings, is of the type in which printing is done the
service station area, it produces rotation of the ro-  In a substantially
horizontal plane. However, it is to be tary wiper through interaction with
a pinion gear dis-  understood that the wiper of this invention Is shown
posed on the wiper shaft. The wiper then cleans the      used in
conjunction with this type of printer for pur- prirthead orifice through
multiple strikes, and after   15  poses of Illustration only and that the
wiper of this In- the printhead has passed, the wiper ceases rotation.
vention can be used with other types of ink-jet prin- Use of the foregoing
rotary wiper permits auto-  ters In which printing is not done In a
substantially matic, effective and complete removal of ink, dust
horizontal plane and which have different configure- and other contaminants
from the printhead orifice   tions. plate when the printhead carriage is In
the service   20  Ink-jet printer 10 includes a housing 12, a print-
station area, and automatic cleaning of the wiper    head carriage 14, a
carriage guide 16, a carriage rod blades while the printhead is being
wiped. As a con-  18, drive roller assembly 20, platen 22, paper supply
sequence, the quality of the printing process is not  26, and service
station 36. Drive roller assembly 20 impaired by contaminants on the
printhead, regard-  feeds paper,or another print medium,supplied to it by
lesss of the length of time during which the printer is  25  paper supply
26 to a printing zone disposed between operated without maintenance.
print head carriage 14 and platen 22 in a manner well known to those
skilled in the art. Printhead carriage BRIEF DESCRIPTION OF THE DRAWINGS
14 travels back and forth on carriage rod 18 and car- riage guide 16
through the printing zone. Printhead The objects, advantages and features
of this In-  30  carriage 14 is moved bi-directionally typically by vention
will be more clearly appreciated from the fol-  means of a belt (not shown)
connected to a carriage lowing detailed description taken In conjunction
with  motor 27. Printhead carriage 14 Includes a print car- the
accompanying drawings in which:               tridge 32 which Is connected
by flexible eletrical In- FIG, 1  is a perspective view of an ink-jet
printer  terconnect strip 24 to a microprocessor 29. Micropro- containing
the wiper of this invention;    35  cessor 29 also controls carriage motor
27. A control FIG. 2A is a partial, isometric view of the service  panel 28
is electrically associated with microproces- station area of the printer of
FIG. 1 showing the  sor 29 for selection of various options relating to the
sled in one position;                           printing operation. Such
control operations, provided FIG. 2B is a partial, isometric view of the
service  by presently available microprocessors, are well station area of
the printer of FIG. 1 showing the   40  known in the prior art and form no
part of this inven- sled in another position;                       tion.
FIG. 3 is a partial, isometric view of the service  Printhead cartridge 32
includes a printhead 33 station area of the printer of FIG. 1 showing an
al-  provided on a bottom surface 34 thereof. Typically, ternative driving
mechanism for th wiper of this  printhead 33 Is a thermal ink-jet
printhead. However, invention;                                 45  printer
10 could operate with other ink-jet printheads, FIQ. 4 is a front, plan
view of the service station  if the carriage interfaces are compatible, or
with of FIG. 2 showing the printhead carriage ap-     other carriage
configurations. Furthermore, reconfi- proaching the service station;
guration of cartridge 32 would permit use of ther Ink- FIG. 5 is a front,
partially cutaway, plan view of  Jet technologies, such as piezoeletric.
Printhead 33 the service statiion of FIG; 2 showing the print-  50
typically comprises a plurality of resistors (notshown) head carriage In
the service station;            associated with a plurality of nozzles (not
shown) FIG.6 is a front, partially cytaway, plan view of  formed in a
nozzle plate 35. Ink (not shown) is stored the service station of FIG. 2
showing the print-  in a reservoir within cartridge 32. Printhead cartridge
head carriage in a capped position;             32 and printhead 33 operate
in a manner well known FIG.7 is partial isometric view showing another  55
to those skilled in the art. embodiment of the wiper of this Invention; and
An assembled service station 36 which Includes FIG. 8 is an isometric view
showing the wiper   the wiper of this invention isdepicted in FIGS.2A and
configuration of FIG. 7;                        2B. Service station 36 is a
region at one end of the FIG. 9 is an isometric view showing the wiper
bi-directional movement of carriage 14 which holds 3    



5                  EP 0 437 361 B1                  6 cartridge 32 In
locked alignment. Service station 36  walls 70 in service station 36 to
permit rotation of wip- includes a wiper mechanism, designated generally as
or60 about shaft 68. All blades 62 are of substantially 42. In the
exemplaryprinter 10 with which this inven-  the same length, and tips 65
generally define a circle, tion is being described, service station 36 also
may   5   whether stationary or rotating. An upper portion of include a
sled 38, a sled support 40 and a peristaitic  that circle extends above the
upper edge 71 of wall pwnp (not shown). However, the sled 38 and pump
70 Into the cleaning area where tips 65 wipe print- form no part of this
invention and are not required for  head 33 and a lower portion of that
circle extends into its operation,
apparatus 64. Rotation of wiper 60 produce multiple Bosses 44 disposed on
the sides of sled 38 rest   10   passes of blade tips 65 over orifice plate
35 each time on ramps 46 of sied support 40. Sled 38  is moveable
printhead 33 enters service station 36. Also, rotation along ramps 46 of
sled support 40 from left to right  permits the blades 62 to be
automatically cleaned by and right to left as  shown in FIG. 2A. Bosses 44
ride    apparatus 64, will be described hereinbelow. Pre- up along
associated ramps 46 as the sled moves from        ferably, wiper 60 has a
large number of blades 62 to left to right as shown in FIG. 2A, from a
lower portion   15  facilitate the desired repeated wiping action. Wiper 48
to an upper portion 50, and visa versa. As sled 36  60 should be formed of
a resillient material, such as a` is in most left-hand position, as shown
in FIG.2A ,    nitrile rubber and the like, so that as tips 65 of blades
bosses 44 reside in lower portion 48,while when sled       62 pass over and
wipe printhead 33, they flex to ac- 36 is in its most right-hand position
as shown in FIG  commodate the irregular surface of printhead 33 and 2B.
bosses 44 reside in upper portion 50 of ramp 46.  20  return to their
original configuration without substan- Sled 38 includes an upwardly
extnding projection 52     tial deformation. The radial orientation of
blades 82 which is engaged by a surface of carriage 14, typical-  provides
a firm and aggressive wiping action along ly a pen support 54, as it moves
into service station      tips 65 which is preferred for satisfactory
removal of 38. As pen support 54 strikes projection 52, cap 56   dust, ink
and other contaminants from printhead 33. on sled 38 is automatically
aligned with printhead 33.  25  Rotation of wiper 60 can be produced either
by a Further movement to the right of sled 38 causes sled  separate
servomotor or the like, as shown in Fig. 3, 36 to rise upwardly on ramps 46
and causes cap 56        or, rotation can be produced mechanically by move-
to be pressed against the perimeter of the orifice  ment of carriage 14. In
a preferred embodiment, a plate of printhead 33 for sealing thereof. Also,
as sled  gearing arrangement produce  the desired rotation, 38 rises
upwardly on ramps 46, a pen catcher 57 en-  30   as shown In FIGS. 2 and
4-6.In this embodiment, a ters into a slot 58 in printhead 33. Thus, when
car-  driving gear 72 is disposed on  shaft 68. Typically al- riage 14
subsequently leaves service station 36, pen  though not necessarily, gear
72 is driven by anotther, catcher 57 ensures that the sled 38 is returned
to its  larger pinion gear 74, and gear 74 is in turn rotated inactive,
lower position as shown in FIG. 2, In which  by a rack 76. It should be
understood that any number bosses 44 reside in lower portion 48 of ramp 46.
Pen   35   of gears may be used to couple rack 76 to gear 72, catcher 57
drops out of slot 58 as sled 38 is lowered        or rack 76 may directly
engage gear 72, depending to its inactive position.
upon the speed and direction of rotation desired for The purpose of the
ramped sled motion is to pre-  shaft 68. Rack 76 is coupled to or driven by
printhead vent wear on cap 56 so that it will not need to be re-  carriage
14. placed during the life of the printer. This ramped mo-  40  The
preferred arrangement shown In FIGS. 2, tion also allows movement of
printhead 33 Into a pos-  and 4-6 which utilizes gears 72 and 74 and rack
78 ition to activate the peristaltic pump while being cap-  rotates wiper
60, at the desired speed and in the de- ped.
sired direction, as printhead 33 moves Into and out of The wiper mechanism
of this invention will now   service station 36. This arrangament causes
blade be described with particular reference to FIGS. 2-10.  45  tips 65 of
wiper 60 to move in a direction which is op- Typically, wiper mechanism 42
is disposd in service  posite of the direction of movement of printhead 33
station 36 on a side of sled 38 facing the center of the  during wiping
thereof in the cleaning area. Wiper 60 printer so that printhead 33 moves
across mechanism           rotates in a counterclockwise direction as
viewed in 42 prior to capping. Wiper mechanism 42 includes a   FIG. 4, so
that blade tips 65 travel from right to left in wiper 60 having at least
one blade 62, apparatus 64   50   the cleaning area as printhead carriage
14 moves for cleaning blades 62 and mechanism 66 for rotating    from left
to right in FIG. 4. Similarly, wiper  60 rotates wiper 60 about cnetral
shaft 68.                     In a clockwise direction so that blade tips
65 travel In a preferred embodiment, as shown in FIGS. 2A  from left to
right In the cleaning area as printhead car- and 2B, wiper 60 includes a
plurality of blades 62  riage 14 moves from right to left In FIG. 4. in
this man- which are about equally spaced and extend radially   55   ner,
printhead 33 is cleaned both upon Its arrival In from a central axis
coincident with shaft 68. Blades  service station 36, and as it departs, so
that it is clean 62 each have distal tips 65 which serve to wipe the  and
ready for use as it returns to the printing zone. orifice plate of the
printhead. Wiper 60 is centrally      This travel of blade tips 65 in a
drection opposite of mounted on shaft 68 which is journaled in supporting
the direction of movement of print head 33 produces 4    



7                   EP 0 437 361 31                8 a more vigorous and
effective wiping action of blade  generally parallel to blades 62 and to a
radius of the 62 against printhead 33. It should be understood that  circle
defined by tips 65. Scrapers 80 typically have while gears 72 and 74
provide a preferred speed of  approximately the same circumferential
spacing as rotation for wiper 60, other gears of different sizes   5   tips
65 along the circumference of the circle defined and other numbers of gears
may be provided to      by rotating tips 65. Scrapers 80 may also have a
non- change the rotational speed and direction of wiper 60.  radial
alignment and any other spacing that does not Howover, only an even number
of additional gears   conform to that oftips 65,so long as tips 65 are
drag- should be added to the gear train of FIG. 2 If the pre-  ged across
edges 82 of the scrapers during rotation ferred opposite direction of
rotation for wiper blade   10  of wiper 60. Scrapers 80 are rigidly mounted
onto wall tips 65 is to be maintained. The particular gear reduc-  70 80
that they do not move or flex as blades 62 pass tion ratio selected depends
on the desired speed of  thereover. As shown in FIGS. 4-6, edges 82 of
scra- rotation of wiper 60.                              pers 80 extend
beyond tips 65 of blades 62.and edges In a preferred embodiment, rack 78 Is
perma-   82 are spaced inwardly from tips 65 toward shaft 68 nently secured
to a lower surface of printhead car-  is  so that edges 82 scrape along the
lateral surfaces of riage 14. In this manner, rotation of wiper 80 occurs
blade 62 as It flexes while passing over edges 82. only when carriage 14 Is
entering or leaving service  This flexing of blades 62 produces a
"flicking" action, station 36 and when printhead 33 Is disposed above  as
the blade tip 65 returns to its original configuration wiper 60 in the
cleaning area. Preferably, rack 76         which also helps propel
contaminants off tips 65. should extend sufficiently far beyond printhead
car-  20   Scrapers 80 may be disposed around the entire cir- riage 14 In
its direction of motion toward service sta-  cumference of the circle
defined by tips 65 below up- tion 36 that rotation of shaft of 68, and thus
wiper 60  per edge 71 of wall 70, as shown In FIG. 2, or only is commenced
prior to the passage of printhead 33  along a portion of the circumference,
but there are no over wiper 60.
scrapers 80 in the area above wall 70. In an alternative embodiment, (not
shown) rack  25  Because of the rotation of wiper 60, the same 76 need not
be secured directly to printhead carriage  side of tips 65 of blade 62
which wipe printhead 33 14, but could be actuable by printhead carriage 14
as  also are dragged across edges 62 of scrapers 80,80 It moves into
service station 36, either by a mechan-  that contaminants removed from
printhead 33 are im- ical coupling or by an electrical stimulus.
mediately scraped off blades 62 by scrapers 80. In The rack and pinion
wiper driving arrangement of  30  addition, when more than one scraper 80
is provided, FIGS.2A and 2B can be replaced by the embodiment   each blade
62 is scraped a number of times before It of FIG. 3 in which like numbers
are used for like parts,  again cleans printhead 33, providing multiple
oppor- where possible. As shown in FIG. 3, shaft 68 and thus  tunitles for
removal of contaminants. The number of wiper 60 is rotated by a servomotor
120. Motor 120  scrapers 80, the length thereof, as well as their ori-
typically is controlled by the microprocessor to oper-  35  entation is not
critical, so long as the desired scraping ate only when carriage 14 is
entering or leaving ser-  action is provided. vice station 36. However,
motor 120 may also be con-  Ink and contaminants which are removed from
tinuously running. Preferably, motor 120 rotates wip-  wiper 80 by scrapers
80 tend to move under the in- er 60 so that blade tips 65 travel in a
direction oppo-  fluence of gravity by centrifugal acceleration caused site
of the direction of movement of carriage 14, as   40  by rotation of the
wiper, and as a result of the flicking previously described for the
embodiment of FIGS.2     action of blades 62, down the lateral surfaces of
scra- and 4-6.in all other respects, the embodiment of FIG.  pers 80 and
away from edge 82 until they fall off 3 opperates like the embodiment of
FIGS.2 and 4-6.  edges 83 and into machine 10. The ink tends to carry
Apparatus 64 for cleaning blades 62 renders wip-  solid contaminants with
it. Thus, scrapers 80 are self- er 60 continually self-cleaning, so that as
blades 62 45    cleaning, and need only be cleaned when solid con- pass
over printhead 33, they do not recontaminate   taminants have built up to
an undesireably high level. printhead 33. This self-cleaning action reduces
the   An alternative embodiment of the wiper of this in- servicing
requirements, since wiper 60 need not be  vention is shown in FIGS. 7-9.
Like numbers are used replaced except after a long period of use.
for like parts, where possible. In this embodiment, In a preferred
embodiment, cleaning apparatus   50  wiper 90 rotates about a shaft 94 and
again includes 64 comprises at least one and preferably a plurality of  a
plurality of blades 92. While four blades are shown, scrapers 80 arrayed
around at least a portion of the  wiper 90 may have any number of blades
92, so long circurmference of the circle defined by the rotating  as the
desired wiping is performed. Blades 92 are ori- blade tips 65 of wiper 60.
Scrapers 60 comprise rigid  ented at an angle with respect to a radius
extending blades having an edge 82 that faces inwardly towrd   55   from
shaft 94. This angle is typically about [err], al- shaft 66 and that rides
along a portion of each blade  though the angle may be anywhere In the
range of 0 62 that passes thereover to perform the desired  to [err].
Blades 92 have a somewhat greater lateral ex- scraping action.Edge 82 may
or may not be sharp-  tent than that of blades 62, because of their angular
ened. Preferably, scrapers 80 have an orientation  orientation, so that
tips 97 thereof can still reach the    9                    EP 0 437 361 B1
10 



cleaning area to provide the desired wiping action. In  present a fresh
surface to the next tip 65 or 97. this embodiment, as In the previous
embodiment,         The number of blades provided on wiper 60 or wiper 90
rotetes in a counterclockwise direction as  wiper 90 depends on several
factors, such as the carriage 14 moves in a direction from left to right
into   5   speed with which the wiper roatates and the number service
station 38, as shown in Fig. 7. However, as  of passes required for the
biades over the printhead carriage 14 moves from right to left as it leaves
ser-  orifice plate. The number of passes required is a func- vice station
36, it is preferred that no rotation of wiper  tion of the viscosity of the
ink,the type of solid con- 90 occur, or that if wiper 90 is rotated, it is
again ro-  taminants to be removed, and the rate of biuld-up of tated only
in a counterclockwise direction. If rotated in  10  contaminants. More
passes of the wiper blades over a clockwise direction, the tips 97 of
blades 92 could   the printhead orifice may be required for more vis-
interfere with the smooth movement of printhead car-  cous ink, for finer
and more gritty solid contaminants riage 14, because of their angular
orientation.         and for a faster build-up. For wiper 60, for most
appli- Wiper 90 of Figs. 7-9 preferably is driven by a as-    cations, it
Is preferred that at least three blade tips 65 lectively actuated
servomotor 122, as shown in Fig.  15  strike the printhead orifice plate
each time the car- 7. Servomotor 122 is preferred, rather than the rack
riage 14 enters service station 35. A preferred num- and pinion arrangement
of FIG. 2 because it permits    ber of blades 82 is 12, as shown in FIG. 7,
although the wiper to be easily selectivey stopped or rotated  any other
number may be used, so long as the de only in a single direction, as
desired. Other drive  sired number of strikes of proylded. The speed of ro-
mechanisms can be used for actuating wiper 90   20  tation can be adjusted,
depending on the number of which are well-known to those skilled in the
artto pro-  blades provided by appropriate control of the servo- vide the
desired rotation of wiper 90. Cleaning appa-  motor or by adjusting the
gear reduction ratio be- ratus 64 as desribed for use with wiper 60, can be
tween gears 72 and rack 76,in a manner known to employed to remove
contaminants from wiper 90. In   those skilled in the art.The length of the
wiper blades all other respects wiper 90 operates in the same   25
depends on the application, and manufactuting toler- manner as wiper 60.
ances. For most applications, blades 62 or 92 typical- An alternative
embodiment of the cleaning appa-  ly are about .25" long, although it is to
be understood ratus for wipers 60 and 90 of this invention will now  that
the provision of these exemplary dimensions be described with particular
reference to FIGS. 7 and  does notserve in anyway to limit the scope of the
in- 8. While this cleaning apparatus is shown used In  30   vention. The
number and size of scrapers 80 is again conjunction with wiper 90 for
purposes of illustration,  a function of the particular application.
Typically, it is to be understood that this cleaning apparatus  more than
one scraper is used, and a minimum of may also be used in conjunction with
wiper 60.like  three scrapers 80 is recommended. number are used for like
parts, where possible. In      The operation of the preferred embodiment of
this embodiment, the cleaning apparatus includes a   35  this invention
will now be described with particular roller 100 having a layer 102 of
absorbent material.  reference to FIGS. 4-6. Typically, carriage 14 enters
Roller 100 is rotatably mounted on a shaft 104 which  service station 36 at
the completion of each line of is disposed generally pargllel to, but
spaced from  print on a printing medium,although the printer could either
shaft 94 or shaft 66. Roller 100 is disposed be-   be designed for less
frequent servicing operations, in low edg 71 and Is spaced from the
cleaning area   40   accordance with the printing requirements of the above
edge 71. Rollr 100 Is positJoned so that the   user. As printhead carriage
14 passes from left tp outer swface thveof engage tIp.9,7 qf v4go  0, Qr
righttowardservice stain 3  shown In.Fig. 4rQk tips 8,; of wl g ,r 6%)
apthey ro~tet ajt th.,eir re epe-  76, whIch is mounted to thg underside of
carri~agse 14, tiv Ohafto, 68 and 94, gf tar wlping th; kri nt hd or-
engages pinion gear 74. Further move-mnent of car- if ie plgte, so th~at
tips 97 of blade o" , or tips '6, of  45  riage 14 into service stion 3
produces a clockwlis kladg. 8? are .wied clean. Layer Q o b   apped
rotation of pinion gear 74, whlgh in turn .prodces a aoQyt shaft 104, and
is comprised of a cpntmnant     counterclockwise rotation of gr 72. and
wiper 60, as frqe, Ir*q vgqor ngWmateril. An  gtia, qmmer-        shown In
FIG. 4. Blades 02 of Wiper 60 pas .across ~uully av.aiabLe 9sntslal Is sold
under the treadmark  printhead 33 In the cleaning area, wiping the print- ?
NWIRIE, by TmWlpe Corporaign. IgQyr 1.QZsojhod   so   head orifice plate
35, end rqmoving Ink, dust and be rernoyp,,ye   <,r,,epig!d at regul
arintprvals a it be-  other contaminants therefrwm. Preferably, three tips
wrma 8gtur@etd with ink or othgr liqu We, or a. It he-  66 of blades 62
strike the printhead 33 during this c oms af ipiently conaminated'
pass of printhead 33 over wiper 60. After each blade RoIIlr 100 Q:.  I.e
stationary, freely roatae, Qr  2 wipes printhead 31, it pageas Immediately
over rotating uyder the control of a servo.notUr. it. is pre   us   edges
82 of scrapers 80, which scrape the contami- tarred th  rqUler 1-00 -be
freey rotating, go that es tips  nants from blades 62. Passage Qf tips 05
of blades 5 r 9.7 ar rijbkd .against rollr 1.0, thwy impqrt a  62 over
edges 8.? prods . flikI*ng act.in. whih, rLottion to rMollr 100 through
friction. ltoiler00  Q   is  when combined with the
ntrifgalaccelerationpro- then incrementally rotated by each tip 65 or 97 to
duced by rotation of wiper 60 and with the effects of 6    11
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gravity, causes contaminants to travel downwardly   Claims along the
surfaces of scrapers 80 toward edges 83 and Into the machine.
1. Apparatus for cleaning an orifice plate of a print- In the printer with
which this invention has been   a  head on an ink-jet printer comprising:
illustratively described and which utilizes a cap for        a wiper having
a central axis of rotation the printhead, after completion of the wiping of
print-  and at least one resilient blade extending there- head 33. pen
support 54 engages projection 52, urg-    from, said blade having a distal
tip; Ing sled 38 to the right, as shown In FIG. 5, and bring-     means for
rotating said wiper about said Ing cap 56 Into alignment with printhoad 33
and pen   so  central axis for bringing asid distal tip of said catcher 57
Into alignment with slot 58. ftessa 44 of    blade Into wiping contact with
the printhead orl- sled 38 ride up ramps 48 from position 48 to position
floe plate: and 50. This movement raises cap 56 upwardly to cap
means for removing contaminants from printhead 33 and raises pen catcher 57
Into slot 58 on  said blade while said blade Is rotating. carriage 14, as
carriage 14 comes to rest at the ex-  15 treme right-hand end of service
station 38 as shown  2. Apparatus for cleaning an orifice plate of a print-
In FIG. 6.                                              head on an ink-jet
printer comprising; As printhead carriage 14 moves from right to left
a carriage for carrying the printhead; out of service station 38, the
operation is reversed.        a station for servicing sald printhead; Pen
catcher 57, which resides In slot 58. urges sled   20    means for moving
said carriage Into sald 38 In a leftward direction, causing it to slide
down    service station; ramps 46 from position 50 to position 48. At this
point,     a rotary wiper disposed In said service eta- printhead 38 Is
uncapped and pen catcher 57 pops       tlon, said wiper having a plurality
of blades, each out of slot 58. As pinion gear 74 Is rotated In a coun-  of
said blades having a distal tip, said distal tips terciockwise direction by
rack 76. gear 72 and wiper  25  generally defining a circle having a
circunfer- 60 are rotated In a clockwise direction. Wiper 60 again  once;
wipes printhead 33 In a direction opposite of the            means for
rotating said wiper about a cen- movement of printhead 33. Thereafter,
carriage 14       tral axis of rotation when said carriage is dis-
continues traveling to the left, as shown in FiG. 4, to  posed in said
service station to bring said distal perform the desired printing
operation.        30       tips of said wiper blades Into wiping contact
with The wiper of this Invention permits the removal     the printhead
orifice plate In a cleaning area, said of dust Ink and other contaminants
from printhead       cleaning area being generally disposed on a por- 33,
and prevents their buildup during uee. The wiper    tion of the
circumference of Sald circle; and of this Invention is superior to that
found In the prior     means generally disposed on the circum- art since
the rapidly rotating wiper blades provide   35  ference of sald circle In
spaced relation with said multiple wipes of printhead 33 in a very short
period   cleaning area for removing contaminants from of time providing an
efficient wiping action and one    said blades. which will not damage
printhead 33. The repeated wipings are sufficient to adequately dean the
print-  3. An apparatus according to claim I or 2 wherein head. The
scrapers allow automatic self-cleaning of  4o  said wiper blades extend
radially from said con- the blades after each pass over the prlnthead
orifice   tral axis of rotation. plate, so that ap a wiper blade strikes
the orifice plate, it has Just been cleaned and does not reconta-  4. An
apparatus according to claim I or 2 wherein minate the orf ice plate with
previously removed Ink    sald wiper blades are disposed at an angle with
or other contaminants. The wiper may be automatl-  45   respect to a radius
extending from said central cally actuated by passage of the printhead
carriage     axis of rotation. Into the service station, by a simplifled,
dependable mechanical design which Is not easily subject to fail-  5. An
apparatus according to claim 2 wherein said ure, or by a servomotor.
removing means comprises a rigid, scraping In view of the above
description, it Is likely that  so  blade generally disposed on the
circumference of modifications and improvements will occur to those
said circle. skilled in the artwhich are within the scope of this in-
vention. The above description Is Intended to be ex-  6. An apparatus
according to claim 5 wherein sald emplary only, the scope of the invention
being de-      removing means comprises a plurality of blades, fined by the
following claims and their equivalents.   us  said blades being disposed
along a portion of the circumference of said circle. 7. An apparatus
according to claim 2 wherein said removing means comprises a layer of a
liquid ab-    11             M    EP 0 437 361 B1                   12
gravity, causes contaminants to travel downwardly    Claims along the
surfaces of scrapers 80 toward edges 83 



and into the machine.                                1. Apparatus for
cleaning an orifice plate of a print- In the printer with which this
Invention has been   6  head on an ink-jet printer comprising:
Illustratively qescribed and which utilizes a cap for         a wiper
having a central axis of rotation the printhemd, after completion of the
wiping of print-  and at least one resilient blade extending there- head
33, pcn support 54 engages projectlon 52, urg-     from, sald blade having
a distal tip; Ing sled 30 to the right, as shown In FIG. 5, and bring-
means for rotatin .sald wiper about said Ing cap 5O Into alignment with
printhoed 33 and Pen   lo  central axis for bringing "id distal tip of said
catcher 57 into alignment with slot 58. Bosses 44 of    blade Into wiping
contect with the printhead ori- tled 48 rldt up romps 46 from position 46
to position   fice plate; and 50. This movement raises cap 58 upwerdly to
cap               means for removing contaminants from printhead 33 and
raises pen catcher 57 Into siQt 58 on  said blade while said blade Is
rotating. carrIage 14, as carriage 14 comes to rest at the ex-  id treme
riht-hWnd end of service station 36, as shown  2. Apparatus for cleaning an
orifice plate of a print- In FIG. S.
head on an Ink-)et printer comprising; As printhoed carriage 14 moves from
right to left         a carriage for carrying the printhead; out of prvice
station 36, the operation Is reyersed.          a station for servicing
said printhead; Pen catcher 57, which resides In slot 58, urges sled   20
means for moving said carriage Into said 30 In - leftwur .0ir.tion, cautins
it  p side down      servicestation; ramps 46 from position 50 to position
48. At this point,      a rotary wiper disposed In sald service sta-
printhad 3D. Is uncapped and pen catcher 57 pops        tion, said wiper
having a plurality of blades, each out of slot 5  AP pinion gear 74 Is
rotated In a coun-  of said blades having a distal tip, sald distal tips
terdQc9kwlee directipn by rack 70, gear 72 and wiper  25  generally
defining a cirde having a circumfer- 60 ate rotated In a clockwise
direction. Wipr 60 again  ence; wipes prnthead a3 In a direction opposite
of the              means for rotating sald wiper about a con- movement of
printhead 33. Thereafter, carriage 14       tral axis of rotation when.said
carriage Is dis- continues traveling to the left, as shown In FIG. 4, to
posed In sald service station to bring said distal perform th. desired
printing operation.         30      tips of said wiper blades Into wiping
contact with The wiper of this Invention permits the removal      the
printhead orifice plate In a cleaning area, said of dust, ink and other
contaminants from printhead      cleaning area being generally dispo. d on
a por- 33, and prevents their buildup during u,$.. The wiper   tion of the
circumference of vald cqiroe; md of this invendion is superior to that
found in the prior      means generally disposed on the circum- art, since
the rapidly rotating wiper blades provide   sc  ference of said circle In
spaced relation with said multlple wipee of printhead 33 In a very short
period   cleaning area har removing contaminants from of time providing an
efficient wiping action and one    said blades. which will n.,t damage
printhead 33.. The repeated wIping are. Oyfficlont to adequoately clean the
print-  3. An apparatus according to claim 1 or 2 wherein h"yOI. The.
egrapors allow automatic self-cleaning of  4o  said wiper blades extend
radially from said con- thk olaee t  eoh Pass over the printheed orifice
tral axis of rotation. plate, so that ag a wiper blade strikes the orifice
plate, it hap just Jben cleaned and dose not reconta-  4. An apparatus
according to claim I or 2 wherein minite the qrlflpe plat with previously
removed Ink     said wiper blades are disposed at an angle with or other
contaminants. The wiper may be automati-  46   respect to a radius
extending from said central caily actuyted by pasage of the printhead
carriage      axis of rotation. Into the service station, by a simplifled,
dependable mtohanical dsign which is not easily subject to fail-  5. An
apparatus according to claim 2 wherein said ure, or by a servomotor,
removing means comprises a rigid, scraping In view of the above
description, It Is likely that  oo  blade generally disposed on the
circumference of mQdJficttJons and Improvements will occur to those
said circle. skilled in the art which are within the scope of this In-
vention. The above description is intended to be ex-  6. An apparatus
according to claIm 5 wherein said .emplary only, the scope of the Invention
being de-     removing means comprises a plurality of blades, fined by the
following claims and their equivalents.    u  said blades being dispoted
along a portion of the circumference of said 0irole. 7. An apparatus
according to claim 2 wherein said removing means comprises a layer of a
liquid ab- 7 I 1111111 111111 11111 11111 111111 *   c   L   M   S   *
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generally disposed on the cir-  . siner Einrichtung zum Entfornen von
Verunreini- 



cumference of said circle.                         gungen von dem Blatt,
wlhrend sich das Blatt dreht. 0. An apparatu, according to claim 7 wherein
said   5 .Iayr of. Ilquid- absorbing motorlol Is disposed on  2.
Vorrichtung zum Reinigen elner 6ffnungsplatte a roller having an axis of
rotation generally paral-  elnes Druckkopfs sine Tintenstrahidruckers, lel
t s  Central axis of rotation.                 mit elnem Wagen zum Trmgen
des Druckkopfes; 9. A eppa.ratue _ocoIrdng to claim 8 wherein said  10
ehrn Bereich zur Wartung des Druckkopfes; roller Is fregly rotatable about
its axis.         elner Elnrichtung zum Bewegen des Wagens In den
Wartungsberelch; 10. Apparatus for cleaning an orifice plate of a print-
elnem drehbaren Wiacher, der In derm Wartungs- hesd on an Ink-Jet printer
comprising:             bereich angeordnet bt, wobol der Wischer sine a
carriage containing the printheod;  is     Mehrzahl von Slattern hqt von
denen Jedes sn a statlon for servicing the printhead;       entferntes Ends
hat wqbVi die entfernten Enden mean, for moving sald Orrisge Into soid
Im wesentlichen ginon IKJls mit alnem Ufiang service station;
definieren; a aQtotry wiper disposed In said service ata-  elner
Elnrichtung zum Drehen des Wischers urn tion, sald wiper being
rotatablyedlepsed about a   20  eln Mittelachse der prehyig, wenn .der
Wagen contral axis, sailq wiper having a plumrlty of    In dem
Wartungsberitch angeordnot tot, um die ,,bfl,,a etending radially from "ld
central axis,  ntfernbn Enden. der Wihorbiltter In elnem eash gf uid blaes
having a diol tip, gId distal   Reinigungsberelch In Wlohkrontakt mit der
iff- tip gnpr.liy dffiining a circumference of a circle;  nungsplatte des
DrukQppfs zu bringen, wobel moens. fsr rotating sailP wlppr about s.aid  2*
der RelnIgungsberellh Im wesentichen an el- central axis thereof when said
carriage Is dim-    nern Abschnitt des Umfangs des Kreles. ange- pqPed In
apW aprvice station to bring 4uld dlpW    ordnet Ist; und tigp Qf p#LI
wjper blades Intp wiping Qoontgct with  elner Einrichtung, die Im
wesentlichen auf dem the printjwed orif Ice plate In a ciqgning arqa of
Umfang des Kreloss In beaobtandeterBe Szihung said service station, said
cldeanIn  are being   30  zu dem ReInigungsberellvh zum Entfernen der
generally disposed along a portion of the circur-  Verunraingungen von den
131attern angeordnet feqreage of qpd circle, said roAting means oom-
[st. e ragkc disposed on said printhelid car-  3. Ene Vorrichtung gemdf
Anspruch I oder 2, bel rligo;                                    35
der sich die Wisaherbliftr von dte Mittelachee a shaft coincident with sold
eontral axis;   der Drehung radial errtra-tkrn. and means coupling sald
rack to sald shaft,   4. Elno Vorrchtung gemnI Anspruch I odor 2, bel and
der die Wischerblifter in ele rn Winkel bepz0.glch a pluralIty of generally
rigdl scra.ping  4o  elnes Radius, der slch vqn er Mlttelachseder blades
disposed generally along a portion of the   Drehung erstreckt, angeordnet
sind. circumnferene of sald circle In spaced relatlon with s-dA cleaning
area for removing contSml-  5. Elne Vorrichtung gemrfi% Anspruch 2, bel der
die Gnrto from sal wiper blades.
Entfernungselnrlchtung On starres Abkrtzbatt 45      umfait, das Im
wesentlichen auf dern Umfang des Krelses angeorcint lst. 6. Elne
Vorrichtung gemni Anspruch 5, bel der die 1. Vorrichtung zum :Relnigen
elner t6ffnungsplatte    Entfernungselnrichtung elne Mehrzahl von Blft-
elnes Drucikkopfes sines Tintenstrahldruckers  so  tern umfalt, wobel die
Blttor entlang sines Ab- mit:
schnittes des Urnfangs dos Kreises angeordnet elnem WiOstoher mit slner
mittleren Prehachse      sind. und mindestens elnem elastischen Blatt, d.s
sclch vo.n dieser erstrecki, wobei des latt a.n entffrn-  7. Elne
Vorrichtung gemri Anspruch 2. bel der die tgs Ends hat;
5s       EntfernungselnriQhtyn elne Schicht sits fliOssig- elngrElnrichtun
zum Drehen des Wischers urn        keitsabsorblerendem Materiai umfaBt, des
im die Mitftghse, urn drs entfernit Ends d*s Blat-    wesentlichen auf dem
jmfeng des Krols," ange- to In Wlqahkontakt mit der Offnungoplotto des
ordnet Ist. Dryuckkopffs zu bringen; und 6 8~~~~~~~~    15
EP 0 437 361 B1.                16 8. Emne Vorrichtung gemBl Anopruch 7,
be! der di9            des moyons poor pationner en rottlon la- Schicht aus
fli~ssigkeltsaboorblerendern Materisl  dite raciette sutour gWjIt sx
central afin darme- 



auf. lnerWelze angeordnet let. die ine Dr*hch-     ner ladite extr6mlt6
410t  de ladite lmo en ,o it. die- iMr allgemeinen pargilel ZU der Mltpi-
6  contact frottant vec li Plaggp dWclfiig da !at*t asphpe Or Q)rhung let.
d'impression; ot des moyens pour enlever dse sallsure8 A 9. Eine
Voirrolfltvng omili Anspruch 8. bel der die   ladie lame tandis qu* le
Isterne. est en rotation. Wtv; yurn ihreAo.Acs frel drahbgr lot *o  2.
Apparell pour ndttoyer une plaque d'orifoie d une 1Q. VOrrlghitijng Zm
Relnigen olner Offnungeplattes    t.t d'Impresulon our une Imprimante A lot
d'en- lnca DrugjKkopfe pines fIntoenotrohidrugkers,      ore comprenant:
r*.                                                      un chariot pour
porter Is tte dimpresslon; elnem Wagoen, der don Druckkopf enthilt;
. unestation poir wnttroftnir ladito tke d1m olnemsi Boelah zur Wartung des
Druvokopfs;  15     pression; elner glnrhhtung zym Bewegen des We.gons; In
des moy ens pour de piacor ledit char lot d.n trtunosberelch;
jusqu'a ladibt station d'entretlen; eInem sdreiftren Wisoher, der In dem
Wartungs-          une radctote rotitive disposAe dans ladite bareich
angevordnet lt, wobel der WIschor dreh-    station d'entrotlen, Iasit
raciette syant une plu- bar ym die Mittelopchse angeordnot ist, wobel der
20  railt6 de lames, qhagune    moms~dlte lames ayant Wf~lgohpr elne kM..
ehrzahl von BlAttarn ht, die sleh  une extrrmiti 0dtt, liI.iee elxtrmlt
dits- regdtll von der Mittelachse eratroeqgn, wobei Jo-  les d6finissant
glob.rirnt ,un cords  arit yne des der 1-4tt.ter ein forn-es EndO hst,
9ob90 dlf.tr-  clrconf~rence; non Enden lm y"entitllchen oe.,in Urn.ng sin.
o          des moyens p-wur setlonner on rotatlon Ia- Krsloes dfInleren;
25      dite raclette autour d'un axe central de rotation elnrtr
ip-rILgtung gum Drehen dca Wischers urm     lorsque ledit chario at 41epgsp
dana Isadlt eta- deOss,.n. MI1t,$eJ~he, wenn oqr Waqgn In dem      tlon
d'entretlen afin d'enener esdlsto xtr mkt6s Weartwg1b.erS.9I angeordnat
1st1 urn dO fernen    distales desdites lmes d Isa raclette oen contact
einrn gder WilshierblAtter In elnem Relnlgunge-    frottant avec l plaque
d'orfloe de Is tAte d'lm- OerLchI lni Wphkontbkt mit der OffnungspIste   so
preesion dans une zone de nottoyage, ladite de.e ,s P jrqu pfa des
Wartunbsberelches zu        zone de nottoyage Atent globalement dspose 9
brlngen, wq~t~el der RolnigungAbereich im we-      sur une part le de lI
clronftrence dudit cerol; et sontUcihon entlang sines Abahniuts des. Um-
des moyens glob.s9ment dibpohis sur Is fang. de Krelsos angeordnot lot,
wobel dle DrO-    circonfdrenoe dudit cercl.o on relation. espac6o
helnrkghtyng folgende Merkmale qufwelat:   35      par rapport a lscit.
;zn9e de, nettoyage pour on- mene Zahnstange, die atuf doem Druckkopf-
lever des saissures auxLtee lames. wigenj arnq.eordnet let elne Well., die
mit der Mlttslachse zusam-  3. Un apparell selon la revendlcatlon 1 ou 2,
dens men8il; und                                         lequel leedites
lames 49e ls raclette s'aendent ra- sine EInrichtung zum Verbinden der ahn-
40  dlalement a partir dudit ae~ central do rotstlon. stange und der Wells;
unad                                      4. Apparell selon la revendglon 1
ou 2, dane Is- dInar . Mhrzahl von Im wesentllchen fe-      quel leodites
iames de la rlettb sont isposhes iten AbkratzblIttern, die Im wesentlichen
ent-      en formant un angle poar rapport A un rayon lang emne Aachnitts
des Umfangs ds Krelses   45    s'etendant A partIr dudit axie central do
rotat.ion. in WototancoWr oeziehung ;u dem Relnigungs- be*rslch gpr
jtfornung von VorunrolnIgungen     5. Apparell selon le revenfigt Ion 2,
dan. lequod vQon don Wikghrbo.4ttern angoordnot #Ind.          lesadits
moyens pour onleovr comprennent une lame de radage rigide disposSe
globalment sur 50     la circonference dudit cerole. Raven.lgtgne 6.
Apparell solon In revendlcatlon 5, dans lequel 1. Apppaoll pour nettoyerune
plaque d'orlflce d'une    lesdits moyens pour gnlever comprennent une tet.
d'impresslon aur une imprimante A jet d'en-   pluralitA de lames, ,edlots
liames etant diposies ore comprenant;                            5s      Is
long d'une partle Oe Ia cIrcpnf6reno. dudit cer- une radette ayant un axe
central de rota-    cle. tbon ot eu mwno une lame elastique s'6tondant A
partir do elul-cl, ladite lame ayant une extr~mit6  7. Apparell solon la
revendloatIon 2, dens lequel diatale;
ledits moyons pour enlever comprennent une 11111111111111 1111111111 1111 *
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s6e globalement sur Ia cdrconferonce dudit cer- cie..6 8. Apparell salon la
revendlcation 7, dana lbquel la- dite couche de mnt6erau absorbent le
liquid. est disposea our utn rouleau ayant un axe do rotation globasemeint
parall~le audit axe contral de rot- tIon.
10 9. App~a,,rell salon la revendicstlon 8, Sns le.ue ie- dit rouiaeu pout
tourner libroment autour de son axe. 15 10Q. AppWil pour nottoyer une
plaque dorifIc.e d'une tote d'lmpresslon our une Imprimante a Jet d'on- cre
comprenant: un chariot pour porter Ia tote d'impresslon; une station pour
entrtenirladite tete nlmr   20 presslon; des moyens pour deplacer ledit
chariot jusqu'h ladite station d'ontretien; une raclette rotative dlsposee
dons ladib station d'entretien, ladite raclette 6tant dispos0e    26 de
fagon tournant. autour d'un axe central, ladite. raclette ayant upne
pluraliti de. iames s'4.tendant radlalement A partir dudit axe central,
chacune desdites lames ayant une extremito distaie, lea- dites extr6mit6s
distales df InIssant globaloment  3o une pirconf*rtnce d'un carcs; dts.
moyens pour actionno.r on rotation l- dito raclett auto ur de son axe
central loraque le- dit.oharltoeat d.sp.ose dens ladite station d'entre-
tien oaf in d'Mamner lsadites oxtr6mitis dIstal..  36 d.qptes lamas de la
rociette egn c ntaot fott.nt aveo li plsque d'oriflce de IS We d'Imprawson
den9 un zone de nottoyage d ladits station de nottoyago, laditp zone de
nettoyage etant ploba. I!mwrknt cippsio le long d'une partle dOe l circon-
40 flrence dudit cIrc.e, loadits moyens pour qctlon- nor on rotation
gompronant: une crmanillre dispos6o sur ledit chariot do la tle
d'lmpression; un arbre coincidant avec Iedit axe central;  46 ot des moyans
pour.coupler ladito cr malilh- re audit arbre; et une plurelbt de lames do
raciage rigides disposss.e 8 ,glo~aioement Is long d'une partlo do le  so
cilrionffrence dudit cords en relation eapgchs par repport A liadit zone de
nettoyaeg pour en- lover de sllssures auxdltos lames do la raciet- to.
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