
1                   0  125 742                      2 Desciption
strate and connected to the film resistor, and film conductor pads
deposited on the substrate and This invention is concerned with a printing
terminating the film runs for external electrical a  aratus comprising the
features of first part of  connection. claim 1 known from JP-A-5745066.
5      In apparatus as set forth in the last preceding Several workers
(e.g., Amberntsson, et al., U.S.  paragraph, it is preferred that the film
conductor Patent No. 3,953,862, Hon, et al., U.S. Patent No.  runs and pads
are thin film conductors. 4,025,928, and Kasugajama, et al., U.S. Patent
No.    The present invention further provides a 4,306,245) have disclosed
ink jetting devices for   method of filling an ink reservoir having a fill
hole printing, and the overall versatility of ink jetting    10  in a
printing apparatus as described hereabove for both printing and plotting is
well known.       with liquid ink, characterized by the steps of
Unfortunately previous ink jet printers and their   drawing a partial
vacuum on the fill hole to create key element, the ink jet head, have been
both       a partial vacuum in the ink reservoir, allowing expensive and
complex. Because of the expense       liquid ink to be sucked through the
fill hole into and complexity of these prior ink jet heads, prior   15
the ink reservoir under the influence of the partial workers have had to
ensure that the heads could     vacuum, and permanently sealing the fill
hole, so be used continuously over a period of several       that ink
cannot later escape from the ink reservoir years and tens of thousands of
sheets of writing,   through the fill hole. that the ink supply could be
refilled, and that       The present invention solves the problems of
various parts of the assembly which required    20   prior art ink jet
heads by providing a head which maintenance were accessible for cleaning
and        is simple and sufficiently inexpensive as to be repair.
Naturally, each of these requirements in    disposable. The head is totally
self-contained with the prior art served to further increase both       a
single unit including a sealed ink reservoir, ink complexity and expense.
Finally, and for many      jetting mechanism (i.e., thermal thin film
resis- users most unfortunately, the users were often    25   tors),
electrical connections (i.e., thin film conduc- faced with the unwanted,
awkward and poten-         tive runs and pads), fluid interconnection, and
tially messy task of refilling an ink reservoir or, at  jetting orifices.
Once the ink in the sealed reser- best, replacing an ink cartridge. In
either case, the  voir is used up, typically requiring about 500 full user
was required to disconnect and reconnect       pages of text printing, the
entire head is thrown some form of fluid coupling or fluid plug, thereby
30   away and replaced with a new head. It is therefore exposing both hands
and clothing to the liquid      only necessary for the user to break and
make a ink.                                                mechanical and
an electrical connection, usually The present invention provides a printing
having a harmlessly low voltage, and it is never apparatus of the kind
comprising the features of    necessary for the user to handle a fluid
(i.e., ink) the claim 1.                                  35   coupling. An
apparatus as set forth in the last preceding     There now follows a
detailed description which paragraph may be further characterized by hous-
is to be read with reference to the accompanying ing means coupled to the
support means and          drawings of a disposable ink jet head according
to substantially surrounding the ink reservoir for     the invention; it is
to be clearly understood that providing mechanical protection for the
collaps-   40   this head has been selected for description to ible ink
reservoir, and an air vent through the     illustrate the invention by way
of example and not housing means to prevent a partial vacuum from      by
way of limitation. forming around the ink reservoir.                     In
the accompanying drawings: In apparatus as set forth in either one of the
last  Figure 1 shows an exploded view of a dispos- two immediately
preceding paragraphs, it is pre-   45   able ink jet head according to the
preferred ferred that the collapsible ink reservoir is resilient
embodiment of the present invention; and to provide a negative back
pressure on the ink.       Figure 2 shows a second view of the disposable
An apparatus as set forth in any one of the last  ink jet head as shown in
Figure 1. 



three immediately preceding paragraphs, may be        Figure 1 shows an
exploded view of the dispos- further characterized by alignment means on
the    50   able ink jet head. A glass or ceramic substrate 10 support
means for aligning the printing apparatus   carries a plurality of
thin-film thermal jetting with the ink jet printer.
resistors 20 and thin-film metal electrical connect- In apparatus as set
forth in any one of the last  ing runs 30 and pads 40. A jet feed hole 50
is four immediately preceding paragraphs, it is pre-   provided through the
substrate 10 to permit the ferred that the jetting means is a thermal
resistor.   56   flow of ink from a reservoir side 60 to a jetting In
apparatus as set forth in the last preceding   side 70 of the substrate 10.
paragraph, it is preferred that the thermal resistor  An orifice plate 80
is attached to the substrate is a film resistor deposited on the substrate.
10 by, for example, an epoxy adhesive or solder. In apparatus as set forth
in the last preceding   The orifice plate 80 is composed of glass, ceramic,
paragraph, it is preferred that the film resistor is a    60   or a metal
such as nickel and contains a plurality thin film resistor.
of small (.025-.076 cms) drop expulsion holes In apparatus as set forth in
either one of the last  90, one associated with each jetting resistor 20,
to two immediately preceding paragraphs, it is pre-    provide both a
jetting chamber and orifice needed ferred that the electrical connection
means corn-   for proper ink jetting toward a print medium prises film
conductor runs deposited on the sub-   65   (paper) in the direction e. The
orifice plate 80 is 2    3                   0  125 742
4 also provided with grooves 95 on the side facing     cal signals to
energize the jetting resistors 20. the substrate 10 which mate with the
substrate 10    Thus, it is no longer necessary for the user to to permit
the flow of ink from the jet feed hole 50  break or make any liquid
connections as the ink is to the drop expulsion holes 90 by capillary
action.  used up since the head is now a single, hydraulic- he orifice
plate 80 also provides mechanical    5    ally sealed unit with a
self-contained ink supply. protection to prevent abrasion or impact damage
When the ink is finally expended, the entire head to the jetting resistors
20 during shipment and      is discarded and replaced with a new head. use.
The substrate 10 is mounted and sealed by an       Claims adhesive in the
recess 100 on the front side 160a    10 of a plastic molded backing plate
110. The backing     1. A printing apparatus for jetting ink in an ink
plate 110 serves several purposes: (1) it mechan-    jet printer comprising
ically supports the substrate 10; (2) it is provided   a collapsible ink
reservoir (150); with molded-in-place alignment pins 120 used to
jetting means (20) for imparting momentum to align the entire head in the
printer; and (3) it is   15   the ink, and electrical connection means (30)
for provided with a molded-in-place groove 130 and       energizing the
jetting means; feed hole 140, which when mated with the reser-
orifice means (80) connected to the jetting voir side 60 of the substrate
10 provide a capillary  means for providing an orifice (90) through which
feed line for the ink to the jet feed hole 50.       the ink is jetted
under the influence of the An elastic hollow ink reservoir 150 is
adhesively   20    momentum imparted by the jetting means; mounted and
sealed to the rear side 160b of the        support means (110) mechanically
supporting backing plate 110. The ink reservoir 150 is made     the ink
reservoir and the jetting means (20) and either as a single piece of
resilient flexible silicone  comprising means (120) to align the apparatus
rubber (not shown), or from a relatively inflexible  with the printer;
plastic half-shell 170 glued to a flexible, resilient   25  fill means
(210) coupled to the ink reservoir for plastic half-shell 180, in the
general shape of a    substantially filling the collapsible ink reservoir
sewing thimble. In either case, the ink reservoir    with ink; and 



150 serves not only to contain the ink which in use    plug means coupled
to the fill means for can only exit via the feed hold 140, but also to
hydraulically sealing the fill means so that the provide back pressure on
the ink so that the ink    30   only exit for the ink from the ink
reservoir is will only exit the drop expulsion holes 90 when      through
the orifice means, characterized in that a the jetting resistors 20 are
energized.              flat substrate (10) carrying the jetting means (20)
A plastic molded outer housing 190 is then          and the electrical
connection means (30) on its adhesively mounted on the rear side 160 of the
one side (70) is mechanically and hydraulically backing plate 110 to
provide firm  mechanical   35   coupled with its other side (60) to a front
face protection for the ink reservoir 150. As ink is      (160a) of the
support means (110); expelled from the drop expulsion holes 90, the ink
in that the ink reservoir (150) is mechanically reservoir 150 (or the
half-shell 180 in the case of  and hydraulically coupled to a back face
(160b) of the two-piece construction) slowly collapses. It is  the support
means (110); and therefore necessary to provide an air-pressure   40    in
that a sealed hydraulic connection (130, 140) equalization vent 200, which
is a hole through the   is provided in the support means (110) between
outer housing 190, as shown in Figure 2 to           the jetting means (20)
and the ink reservoir (150). prevent the creation of a partial vacuum
within        2. A printing apparatus according to claim 1, the outer
housing 190.                               further characterized by: The
ink reservoir 150 is filled via a fill hole 210,   45  housing means (190)
coupled to the support which is a hole through the back plate 110 to the
means and substantially surrounding the ink ink reservoir 150, as shown in
Figure 1. The ink     reservoir for providing mechanical protection for
reservoir 150 is filled by first drawing a partial   the collapsible ink
reservoir; and vacuum  on the fill hole 210 to remove the             an
air vent (200) through the housing means to majority of the air within the
ink reservoir 150,   so    prevent a partial vacuum from forming around
then allowing liquid ink to be sucked into the ink   the ink reservoir.
reservoir 150 under the influence of the partial       3. A printing
apparatus according to either one vacuum. The fill hole 210 is then plugged
and       of claims 1 and 2, characterized in that the sealed to prevent
ink from later escaping from the   collapsible ink reservoir is resilient
to provide a ink reservoir 150 except from the drop expulsion    55
negative back pressure on the ink. holes 90 when the jetting resistors 20
are ener-       4. A printing apparatus according to any one of gized. The
ink pathway through the entire ink jet    the preceding claims
characterized in that the head is thus hydraulically sealed except for the
jetting means (20) is a thermal resistor. small drop expulsion holes 90.
5. A printing apparatus according to claim 4, In use, the head is aligned
in the printer by the    60   characterized in that the thermal resistor is
a film alignment pins 120 and held in place by a clamp      resistor
deposited on the substrate. (not shown) to either the backing plate 110 or
the     6. A printing apparatus according to claim 5, outer housing 190.
The printer contains electrical   characterized in that the thermal
resistor is a thin contacts (not shown) which are arranged to mate     film
resistor. with the pads 40 to provide the necessary electri-   65  7. A
printing apparatus according to either one    3                   0 125 742
4 also provided with grooves 95 on the side facing    cal signals to
energize the jetting resistors 20. the substrate 10 which mate with the
substrate 10   Thus, it is no longer necessary for the user to to permit
the flow of ink from the jet feed hole 50  break or make any liquid
connections as the ink is to the drop expulsion holes 90 by capillary
action.  used up since the head is now a single, hydraulic- the orifice
plate 80 also provides mechanical    5    ally sealed unit with a
self-contained ink supply. protection to prevent abrasion or impact damage
When the ink is finally expended, the entire head to the jetting resistors
20 during shipment and     is discarded and replaced with a new head. 



use. The substrate 10 is mounted and sealed by an       Claims adhesive in
the recess 100 on the front side 160a   10 of a plastic molded backing
plate 110. The backing    1. A printing apparatus for jetting ink in an ink
plate 110 serves several purposes: (1) it mechan-   jet printer comprising
ically supports the substrate 10; (2) it is provided  a collapsible ink
reservoir (150); with molded-in-place alignment pins 120 used to
jetting means (20) for imparting momentum to align the entire head in the
printer: and (3) it is   15   the ink, and electrical connection means (30)
for provided with a molded-in-place groove 130 and      energizing the
jetting means; feed hole 140, which when mated with the reser-
orifice means (80) connected to the jetting voir side 60 of the substrate
10 provide a capillary  means for providing an orifice (90) through which
feed line for the ink to the jet feed hole 50.      the ink is jetted under
the influence of the An elastic hollow ink reservoir 150 is adhesively   20
momentum imparted by the jetting means; mounted and sealed to the rear side
160b of the       support means (110) mechanically supporting backing plate
110. The ink reservoir 150 is made    the ink reservoir and the jetting
means (20) and eitheras a single piece of resilient flexible silicone
comprising means (120) to align the apparatus rubber (not shown), or from a
relatively inflexible  with the printer; plastic half-shell 170 glued to a
flexible, resilient   25  fill means (210) coupled to the ink reservoir for
plastic half-shell 180, in the general shape of a   substantially filling
the collapsible ink reservoir sewing thimble. In either case, the ink
reservoir   with ink; and 150 serves notonlyto contain the inkwhich in use
plug means coupled to the fill means for can only exit via the feed hold
140, but also to    hydraulically sealing the fill means so that the
provide back pressure on the ink so that the ink   30   only exit for the
ink from the ink reservoir is will only exit the drop expulsion holes 90
when     through the orifice means, characterized in that a the jetting
resistors 20 are energized.             flat substrate (10) carrying the
jetting means (20) A plastic molded outer housing 190 is then        and
the electrical connection means (30) on its adhesively mounted on the rear
side 160 of the      one side (70) is mechanically and hydraulically
backing plate 110 to provide firm mechanical   35   coupled with its other
side (60) to a front face protection for the ink reservoir 150. As ink is
(160a) of the support means (110); expelled from the drop expulsion holes
90, the ink    in that the ink reservoir (150) is mechanically reservoir
150 (or the half-shell 180 in the case of  and hydraulically coupled to a
back face (160b) of the two-piece construction) slowly collapses. It is
the support means (110); and therefore necessary to provide an air-pressure
40   in that a sealed hydraulic connection (130, 140) equalization vent
200, which is a hole through the  is provided in the support means (110)
between outer housing 190, as shown in Figure 2 to          the jetting
means (20) and the ink reservoir (150). prevent the creation of a partial
vacuum within       2. A printing apparatus according to claim 1, the outer
housing 190.                              further characterized by: The ink
reservoir 150 is filled via a fill hole 210,   45  housing means (190)
coupled to the support which is a hole through the back plate 110 to the
means and substantially surrounding the ink ink reservoir 150, as shown in
Figure 1. The ink    reservoir for providing mechanical protection for
reservoir 150 is filled by first drawing a partial  the collapsible ink
reservoir; and vacuum  on the fill hole 210 to remove the            an air
vent (200) through the housing means to majority of the air within the ink
reservoir 150,   50   prevent a partial vacuum from forming around then
allowing liquid ink to be sucked into the ink  the ink reservoir. reservoir
150 under the influence of the partial      3. A printing apparatus
according to either one vacuum. The fill hole 210 is then plugged and
of claims 1 and 2, characterized in that the sealed to prevent ink from
later escaping from the  collapsible ink reservoir is resilient to provide
a ink reservoir 150 except from the drop expulsion    55   negative back
pressure on the ink. holes 90 when the jetting resistors 20 are ener-
4. A printing apparatus according to any one of 



gized. The ink pathway through the entire ink jet   the preceding claims
characterized in that the head is thus hydraulically sealed except for the
jetting means (20) is a thermal resistor. small drop expulsion holes 90.
5. A printing apparatus according to claim 4, In use, the head is aligned
in the printer by the    60   characterized in that the thermal resistor is
a film alignment pins 120 and held in place by a clamp     resistor
deposited on the substrate. (not shown) to either the backing plate 110 or
the   6. A printing apparatus according to claim 5, outer housing 190. The
printer contains electrical  characterized in that the thermal resistor is
a thin contacts (not shown) which are arranged to mate    film resistor.
with the pads 40 to provide the necessary electri-   65  7. A printing
apparatus according to either one 3    5                  0 125 742
6 of claims 5 and 6, characterized in that the      voir umgibt, um einen
mechanischen Schutz fOr electrical connection means (30) comprises:
das kollabierbare Tintenreservoir vorzusehen, film conductor runs deposited
on the substrate  sowie ar connected to the film resistor; and
eine Entluftung (200) durch das Gehause, um m  conductor pads (40)
deposited on the    s    die Ausbildung eines teilweisen Vakuums um das
substrate and terminating the film runs for exter-  Tintenreservoir zu
vermeiden. nal electrical connection.                          3.
Tintenstrahldruckkopf nach Anspruch 1 oder 8. A printing apparatus
according to claim 7,     2, dadurch gekennzeichnet, daB das kollabierbare
characterized in that the film conductor runs 130)  Tintenreservoir
nachgiebig ist, um einen negati- and pads (40) are thin film conductors.
to   ven Reaktionsdruck auf die Tinte auszuuben. 9. A method of filling an
ink reservoir having a  4. Tintenstrahldruckkopf nach  einem  der fill hole
(210) in a printing apparatus according to  vorangehenden Anspruche,
dadurch gekenn- any one of the preceding claims 1 to 8 with liquid
zeichnet, daB die Spritzmittel (20) von einem Heiz- ink, characterized by
the steps of:               widerstand gebildet sind. drawing a partial
vacuum on the fill hole to   15  5. Tintenstrahldruckkopf nach Anspruch 4,
create a partial vacuum in the ink reservoir (150);  dadurch
gekennzeichnet, daB der Heizwiderstand allowing liquid ink to be sucked
through the fill  ein auf dem Substrat abgeschiedener Filmwider- hole into
the ink reservoir under the influence of  stand ist. the partial vacuum;
and                             6. Tintenstrahldruckkopf nach Anspruch 5,
permanently sealing the fill hole, so that ink   20   dadurch
gekennzeichnet, daB der Filmwiderstand cannot later escape from the ink
reservoir through  ein Dunnschicht-Widerstand ist. the fill hole.
7. Tintenstrahldruckkopf nach Anspruch 5 oder [err]
6, dadurch gekennzeichnet, daB die elektrische 4.    [err] 5    


