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ments 12, 14 and 16 therein as indicated by the dashed line divider
partitions within the interior of Technical Field
the body 10. The pen body 10 further includes an output printhead support
surface 18 which is joined This invention relates generally to thermal ink
5   to upstanding side walls 20 in a rectangular recep- jet pen
construction and more particularly to a    tacle configuration. This
structure further includes single or multi-compartment pen body having im-
three (3) ink output ports 22, 24 and 26 respec- proved ink storage and
distribution capabilities.  tively communicating with the three ink storage
compartments 12,14 and 16. Background Art                                10
The rectangular support receptacle 18 is con- figured to receive a thin
film resistor type printhead In the art of thermal ink jet printing, it is
known  28 having a plurality of ink ejection orifice groups to provide a
bladder type of ink reservoir for sup-  30, 32 and 34 respectively which
are circular in plying ink to a thermal ink jet printhead. The prin-
geometry and which communicate with the ink flow thead will typically
include a thin film resistor (TFR)   15  passages 22,24 and 26 extending to
the surface 18 substrate having a plurality of heater resistors   of the
rectangular support receptacle. therein, and a barrier layer and orifice
plate mem-    In the assembly of Figure 1, three ink filters 36, ber is
usually mounted on top of the thin film     38 and 40 are mounted within
the compartments resistor substrate. This member will typically in-  12, 14
and 16, respectively. These filters are typi- clude the ink reservoirs
which are disposed above   20  cally constructed from stainless wire mesh
of a the heater resistors and further defines the cor-  desired porosity to
provide good filtration of air responding drop generator nozzles for
ejecting ink  bubbles and solid particles when passing ink from onto a
print medium.                               the three sections 42, 44 and
46 of polyurethane The bladder reservoir for supplying ink to the  foam
located in the three compartments 12, 14 and entire printhead may, for
example, take the form of  25  16 of the pen body 10. a rubber thimble
which is located within the hous-     The back surface 48 of the foam body
sections ing to which the thermal ink jet printhead is affixed.  42, 44 and
46 is fitted with a plug generally des- This type of reservoir and
printhead construction is  ignated as 50, and this plug including its end
cover disclosed, for example, in the Hewlett-Packard     51 prevents
back-pressure build up and facilitates Journal, Volume 36, Number 5, May
1985.       30  the removal of ink from the foam and through the The
present invention provides an ink jet pen  filters 36, 38 and 40 to the
printhead 28. Air vents having a printhead mounted on a pen body hous-
52 are covered with porous plastic membranes 54 ing, with a nozzle plate
disposed on said printhead  which prevent ink from leaking out through the
air and at least one passage provided through said     vents 52. The
remaining structural detail of these printhead for receiving ink from said
housing, said  35  three vents 52 and their intermediate wall partitions
nozzle plate being provided with at least one plural-  66 and 68 is shown
in a larger cross-section view ity of ink ejection orifices, each said
plurality being  in Figure 2 below. As previously indicated, the arranged
as a group to receive ink from a said    foam material of sections 42, 44
and 46 is a passage, characterised in that the orifices in each  controlled
porosity ether-type polyurethane foam group are disposed in a circle about
their respec-  40  which has been reticulated to break the membrane tive
passage.                                      walls therein. This increases
the capillary force of Preferably, the housing is divided into three  the
foam and thereby renders it especially well compartments with a separate
opening leading       suited for feeding ink along the ink feed paths to a
from each compartment to a separate plurality of   thin film resistor
thermal ink jet printhead. The plug ink ejection orifices. Preferably, the
compartments  45  50 further includes foam  compression tabs 56 store,
respectively, cyan, magenta and yellow ink.  which extend into the foam
sections 42, 44 and 46 A specific embodiment of the present invention  as
shown and provide a desired amount of com- will now be described further,
by way of example,  pressive forces to the foam for further increasing with
reference to the accompanying drawings, in    capillary forces in the foam
and optimizing ink which:-                                       50
dispensation to the printhead. Figure 1 is an exploded view of the pen body
The particular foam which has been used in construction according to one
embodiment of      actual practice is an ether-type foam material ob- the
invention; and                               tained from the Scott Paper
Company of Philadel- Figure 2 is a cross section view taken along     phia,
Pennsylvania and had a porosity of between lines 2-2 of Figure 1.
55  60 and 75 pores per inch. Referring now to Figure 1, there is shown a
Referring now to Figure 2, the cross section three compartment pen body
designated generally    view in this figure is taken along lines 2-2 of
Figure as 10 and having three (3) ink storage compart-    1 wherein like
reference numerals have been used 2 



3                 EP 0 441 458 B1                   4 in both figures to
identify the same components       The nozzle plate 104 may advantageously
be therein. The pen body 10 includes interior walls 62  electroformed of
nickel and plated with gold and and 64 which serve to partially define the
three  then affixed to the polymer barrier material 106 compartments for
receiving the rectangular sec-    using, for example, the heat staking
process dis- tions 42, 44 and 46 of foam as shown in Figure 1.   5   closed
and claimed in EP-A-0 244 643. The nozzle These interior walls 62 and 64
receive the cor-    plate 104 may be fabricated in the manner de-
responding T-shaped interior extensions 66 and 68  scribed in the above
identified Hewlett Packard of the cover or end member 51 of the previously
Journal, Vol. 38, No. 5 May 1985. described end plug 50. This plug 50
further in-       Finally, the thin film resistor structure 28 is cludes
air vents 70, 72 and 74 which communicate  io  secured to the bottom facing
surface 100 of the with the cavities or recessed portions 76, 78 and  pen
body 10 by means of a suitable adhesive 114 80 as shown. These recessed
portions or cavities  which is disposed as shown at the outer periphery 76,
78 and 80 in the cover member 51 of the plug   of the substrate 102, as
well as at interior recessed 50 receive a plurality of porous membranes 82,
84  wall surfaces 116 and 118 thereof. and  59  which  are  fabricated
from  poly-  15      The present invention is not limited to thermal
tetraflouroethylene (PTFE) and which provide ade-  ink jet applications and
may instead be used in quate ventilation within the three compartments of
other types of ink jet applications in which the foam. At the same time,
these membranes 82, 82     above foam storage-of-ink capability is
desirable and 54 are of sufficient mesh density to prevent ink  and
compatible. back-flow through the three air vents 70, 72 and 74.  20 A
plurality of ink chambers 88, 90 and 92 are  Claims provided as shown in
the three ink pipes 94, 96 and 98, respectively, in the pen body 10. Each
of  1. An ink jet pen having a printhead (28) mounted these ink pipes 94,
96 and 98 are provided, re-       on a pen body housing (10), with a nozzle
spectively, with the three previously identified wire  25  plate (104)
disposed on said printhead and at mesh filters 40, 38 and 36. These latter
filters      least one passage (108,110,112) provided provide filtering of
air bubbles and solid particles  through said printhead for receiving ink
from from the ink which ultimately passes through the      said housing,
said nozzle plate (104) being ink pipes 88, 90 and 92 and to  the TFR
printhead     provided with at least one plurality of ink ejec- 28. This
ink flow path also includes the lateral ink  30  tion orifices (30,32,34),
each said plurality be- passage located between the surface 100 of the
ing arranged as a group to receive ink from a pen body 10 and the facing
surface of the semi-       said passage, characterised in that the orifices
conductor substrate member 102 of the TFR prin-       in each group are
disposed in a circle about thead substrate 28.
their respective passage. The geometrical configuration  of the ink pipes
35 94, 96 and 98 in combination with the walls 62, 64  2. An ink jet pen
according to claim 1 wherein the and 66 and the spacing therebetween
beneath the       housing (10) is divided into three compart- foam
increases the compression of the foam in the     ments (12,14,16) with a
separate opening areas above the three filters as shown in Figure 2.
(22,24,26) leading from each compartment to a This fact in turn increases
the capillarity of the   40  separate  plurality of ink ejection orifices
foam in the region thereof above these three filters  (30,32,34). and thus
reduces the possibility of air bubbles interrupting the ink path through
the foam and into  3.  An ink jet pen according to claim 2 wherein the the
three ink pipes 94, 96 and 98.                    compartments store,
respectively, cyan, ma- The substrate member 102 is bonded to a   45
genta, and yellow ink. nozzle plate 104 by means of an adhesive barrier
106. This barrier 106 may advantageously be a      PatentansprUche selected
polymer material such as the RISTON or VACREL trade name polymer materials
made avail-    1. Ein Tintenstrahistift mit einem Druckkopf (28), able by
the E. I. Dupont Company of Wilmington,  so   der auf einem
Stiftk8rpergehause (10) befe- Delaware. The ink will flow through the ink
pipes     stigt ist, mit einer DOsenplatte (104), die auf 88, 90 and 92 and
then into the three passages        dem Druckkopf angeordnet ist, und
zumindest 108, 110 and 112 in the substrate member 102.         einem
Durchgang (108, 110, 112), der durch These passageways 108, 110 and 112
will then          den Druckkopf zur Aufnahme von Tinte aus feed ink to the
plurality of groups of orifices 30, 32  55  dern Gehluse vorgesehen ist,
wobei die DU- and 34 in the nozzle plate 104 and located in a
senplatte (104) mit zumindest einer Mehrzahl 



circular pattern as shown.                            von
Tintenauswurfaffnungen (30, 32, 34) vor- gesehen ist, wobei jede der
Mehrzahl als eine 3    3                 EP 0 441 458 B1
4 in both figures to identify the same components      The nozzle plate 104
may advantageously be therein. The pen body 10 includes interior walls 62
electroformed of nickel and plated with gold and and 64 which serve to
partially define the three  then affixed to the polymer barrier material
106 compartments for receiving the rectangular sec-   using, for example,
the heat staking process dis- tions 42, 44 and 46 of foam as shown in
Figure 1.   5   closed and claimed in EP-A-0 244 643. The nozzle These
interior walls 62 and 64 receive the cor-   plate 104 may be fabricated in
the manner de- responding T-shaped interior extensions 66 and 68  scribed
in the above identified Hewlett Packard of the cover or end member 51 of
the previously   Journal, Vol. 38, No. 5 May 1985. described end plug 50.
This plug 50 further in-      Finally, the thin film resistor structure 28
is cludes air vents 70, 72 and 74 which communicate  10  secured to the
bottom facing surface 100 of the with the cavities or recessed portions 76,
78 and  pen body 10 by means of a suitable adhesive 114 80 as shown. These
recessed portions or cavities  which is disposed as shown at the outer
periphery 76, 78 and 80 in the cover member 51 of the plug  of the
substrate 102, as well as at interior recessed 50 receive a plurality of
porous membranes 82, 84  wall surfaces 116 and 118 thereof. and  59  which
are  fabricated  from  poly-  15     The present invention is not limited
to thermal tetraflouroethylene (PTFE) and which provide ade-  ink jet
applications and may instead be used in quate ventilation within the three
compartments of  other types of ink jet applications in which the foam. At
the same time, these membranes 82, 82    above foam storage-of-ink
capability is desirable and 54 are of sufficient mesh density to prevent
ink  and compatible. back-flow through the three air vents 70, 72 and 74.
20 A plurality of ink chambers 88, 90 and 92 are  Claims provided as shown
in the three ink pipes 94, 96 and 98, respectively, in the pen body 10.
Each of  1. An ink jet pen having a printhead (28) mounted these ink pipes
94, 96 and 98 are provided, re-       on a pen body housing (10), with a
nozzle spectively, with the three previously identified wire  25  plate
(104) disposed on said printhead and at mesh filters 40, 38 and 36. These
latter filters     least one passage (108,110,112) provided provide
filtering of air bubbles and solid particles  through said printhead for
receiving ink from from the ink which ultimately passes through the
said housing, said nozzle plate (104) being ink pipes 88, 90 and 92 and to
the TFR printhead      provided with at least one plurality of ink ejec-
28. This ink flow path also includes the lateral ink  30  tion orifices
(30,32,34), each said plurality be- passage located between the surface 100
of the        ing arranged as a group to receive ink from a pen body 10 and
the facing surface of the semi-      said passage, characterised in that
the orifices conductor substrate member 102 of the TFR prin-      in each
group are disposed in a circle about thead substrate 28.
their respective passage. The geometrical configuration of the ink pipes
35 94, 96 and 98 in combination with the walls 62, 64  2. An ink jet pen
according to claim 1 wherein the and 66 and the spacing therebetween
beneath the       housing (10) is divided into three compart- foam
increases the compression of the foam in the     ments (12,14,16) with a
separate opening areas above the three filters as shown in Figure 2.
(22,24,26) leading from each compartment to a This fact in turn increases
the capillarity of the   40  separate plurality of ink ejection orifices
foam in the region thereof above these three filters  (30,32,34). and thus
reduces the possibility of air bubbles interrupting the ink path through
the foam and into  3.  An ink jet pen according to claim 2 wherein the the
three ink pipes 94, 96 and 98.                    compartments store,
respectively, cyan, ma- The substrate member 102 is bonded to a   45
genta, and yellow ink. nozzle plate 104 by means of an adhesive barrier
106. This barrier 106 may advantageously be a     Patentanspriche selected
polymer material such as the RISTON or VACREL trade name polymer materials
made avail-   1. Ein Tintenstrahistift mit einem Druckkopf (28), able by
the E. I. Dupont Company of Wilmington,  so   der auf einem
StiftkOrpergehluse (10) befe- Delaware. The ink will flow through the ink
pipes    stigt ist, mit einer DUsenplatte (104), die auf 88, 90 and 92 and
then into the three passages        dern Druckkopf angeordnet ist, und
zumindest 108, 110 and 112 in the substrate member 102.        einem
Durchgang (108, 110, 112), der durch 



These passageways 108, 110 and 112 will then          den Druckkopf zur
Aufnahme von Tinte aus feed ink to the plurality of groups of orifices 30,
32   5s  dern Gehiuse vorgesehen ist, wobei die DU- and 34 in the nozzle
plate 104 and located in a       senplatte (104) mit zumindest einer
Mehrzahl circular pattern as shown.                           von
Tintenauswurfbffnungen (30, 32, 34) vor- gesehen ist, wobei jade der
Mehrzahl als eine I  C    L    M   I I    5                 EP 0 441 4^8 B1
6 Gruppe angeordnet ist, urn Tinte aus dem Durchgang zu empfangen, dadurch
gekennzeichnet, daB die Offnungen in jeder Gruppe in einem Kreis um ihren
jeweiligen Durchgang angeord-   5 net sind. 2. Ein Tintenstrahistift gemrnB
Anspruch 1, be! dern das Gehause (10) in drei Abteile (12, 14, 16) mit
einer getrennten 6ffnung (22, 24, 26)  1o unterteilt ist, die von jedem
Abteil zu einer getrennten Mehrzahl von Tintenauswurfoffnun- gen (30, 32,
34) fUhrt. 3. Ein Tintenstrahistift gemaB Anspruch 2, bei  75 dem die
Abteile Cyan-, Magenta- bzw. gelbe Tinte speichern. -  Revendlcatlons 20 1.
Dispositif d'4criture par jet d'encre comprenant une tote d'impression (28)
mont~e sur un bot- tier (10) de corps de dispositif d'6criture, avec une
plaque & buses (104) plac~e sur ladite tote d'impression, et au moins un
passage (108,  25 110, 112) situd A travers ladite tote d'impres- sion pour
recevoir de l'encre depuis ledit bot- tier, ladite plaque A buses (104)
etant munie d'au moins un ensemble d'orifices d'6jection d'encre (30, 32,
34), chaque dit ensemble  30 dtant agenc4 en groupe pour recevoir de l'en-
cre depuis un dit passage, caract~ris4 en Ce que les orifices dans chaque
groupe sont dis- pos~s en un cercle autour de leur passage respectif.
35 2. Dispositif d'dcriture par jet d'encre selon la revendication 1, dans
loquel le boltier (10) est divis6 en trois compartiments (12, 14, 16) avec
une ouverture sdparde (22, 24, 26) conduisant  40 de chaque compartiment
vers un ensemble s~par6 d'orifices d'ejection d'encre (30, 32, 34). 3.
Dispositif d'4criture par jet d'encre selon la  45 revendication 2, dans
lequel les compartiments contiennent, respectivement, de l'encre cyan,
magenta et jaune. 50 55 I 11111 11111! 11 111 II II I1    


