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The‘present invention relates to an ink jet cartridge, in

partlcular for supplylng ink to an ink jet head of a recording
apf;ratus, comprising a vacuum produc1ng material inside a
cartrldge body which is provided w;th a communication opening
for discharging the ink from the vacuum producing matérial and
with a venting hole for balancing the pressure inside and
outside of the jet cartridge body. |

Ink cartridges are used in ink jet applications for computer
printers, plotters, copying machines, facsimile machines or any
other related recording apparatus and office equipment. During
the application, the ink cartridge is fixed to the printing
machine and is connected to the print head unit of the machine.
The inkacartridge, thus, supplying ink to the print head to
enable the machine to print characters or images. The ink
cartridge body forms as container for storing the ink. The ink
is held in the container by means of a vacuum producing
material such as foam or foam pads of synthetlc resin,
respectively occupying the internal space of the cartridge body
either partially or entirely. When the ink in the cartridge
has been consumed the cartridge will be disposed of. The
useful life of the cartridge is determined by the amount of ink
that can. bé stored into the cartridge before use and the ink
remalnlng in the cartridge as being held by the foam material
after use., - The ability to hold and retain ink in the
cartridge, thus, substantially depends on the porousity or
density of the foam material, which simultaneocusly, has the
function of metering the ink to control the flow rate of the
ink entering into the print head unit of the printing machine.
In order to prolongate the life time of a cartridge it is the
aim to store as much ink as possible in the cartridge and to
minimise the the amount of ink retained in the cartridge, which
can no longer be discharged towards the printing head due to
the material-immiment and unavoidable remainder storage
capacity of the foam.
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case the ability of the foam pad to store greater amounts of
ink is affected as the interior space of the cartridge body is
completely occupied by the high density foam which is
undesirable from the viewpoint of providing a high ink storage

capacity. Moreover, high density foam retains more ink and,
therefore, the quantity of non-useable ink is relatively high.
Accordingly, the efficiency of ink useage in case of such a
cartridge is low and further shortens the useful printing life

of the cartridge.

7 other conventional high capacity ink cartridges-do not use any
foam pads to hold the ink inside the cartridge body. In such
cases the whole container body, thus, is filled with ink only.
However, complicated air pressure balancing elements have to be
integrated in order to be able to control the flow rate of the
ink. An example of such a system uses a flat spring loaded
airbag pressure control system. These pressure control systems
are complicated and add to the costs of such a cartridge.

Moreover, mass production is difficult.

From GB-A-2 268 910 an ink supply system for jet printers is
-known having an ink supply cartridge, which comprises two
chambers which are interconnected by a narrow passage with one
of the chambers being vented to the atmosphere at a point above
the interconnecting passage and contains a capillary material
which will withdraw ink into itself while the other chamber
does not have any capillary filling. While such a system
combines some advantages in view of the metering capabilities
of a foam—-filled cartridge body with those of a high ink
storage capacity using a ink storage chamber without any foam
material therein, also with such a system the manufacturing
costs increase and difficulties in an undesirable leakage of

the ink may occur.
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capabllltles y contro ?1 the ink flow rate appropriately.

Moreover, by increasing the difference between the big amount
of ink storable at the beginning of print and the retained
minimum amount of ink at the end of operation, a long print
1ife and efficient useage of the ink should be assured through
the ink jet cartridge.

In order to perform the aforeindicated objectlves the present
invention improves the ink jet cartridge in that the jet

? cartridge body accommodates at least two vacuum producing

materials of different vacuum producing capacities.

According to a preferred embodiment the internal space of the
jet cartridge body comprises two porous materials in contact to
each other, said materials having different ink étorage
capabilities with the material having a higher vacuum producing
capacity belng disposed closer to the communication opening
than the other vacuum producing material having a lower vacuum
producing capacity. A communication opening is adapted to
transfer the ink from the internal space of the cartridge body
to the printing head.

S

According to yet another preferred embodiment of the present

invention the vacuum producing materials are foams or foam pads

23 BrN AR,

of higher and lower foam densities, respectively.

In a preferred design of the ink jet cartridge according to the

e 3T . Mk - SRANS IR G

present invention the two foam pads of different foam densities
are disposed side by side in the internal space of the
j cartridge body with the high density foam pad being in close

proximity to the communication opening.

PREEXNRORE WL JIRIE SIONE

According to yet another preferred embodiment of the present
invention, the two foam pads of different foam densities are
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Thus, by means of filling the continuous interior space of the
cartridge body with at.least two vacuum producing materials of
different vacuum producing capacities, preferrably by
introducing a foam pad of high foam density in one part of the
éartridge body adjacent to the communication opening, while the
rest of the cartridge body is filled with a foam pad, of low
foam density both a high ink storage capacity through the lower
density foam pad and a high metering quality and a ink flow
rate control by means of the high density foam pad, which is
disposed downstream of the low density foam pad, is achieved.

Thus, the ink cartridge has a cartridge body accommodating two
different density foams or foam pads for the storage of the
ink. The high density foam pad is used for metering the ink
flow rate and for preventing leakage. The lower density foam
pad is provided for storing a big amount of ink and for
releasing the ink towards the high density foam pad easily.
With the combination of both foam pads which are in contact to
each other the ink jet cartridge assures a high amount of ink
to be storable by the lower density foam pad and at the same
time assures prevention of leakage as well as the ability to
control the ink flow rate by the higher density foam pad.
Thus, the cartridge can hold a big amount of ink at the
beginning of the print and retain only a minimum amount of ink
at the end of the use. Accordingly, the ink storage system,
ie. the ink jet cartridge of the present invention comprises of
at least two different vacuum producing materials having
different vacuum producing capacities, specifically comprises
two different foam pads of different foam densities in the
cartridge body. The higher density foam is located nearer to
the communication opening that. is connected to the print head
unit upon fixing the cartridge to a printing machine.

The purpose of the higher density foam is to control the ink
flow rate to the print head unit and to create higher vacuum
pressure to prevent ink from leaking through the communication
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The second foam pad with lower foam density is capable of
holding a big amount of ink and to release ink to the first
higher density foam pad downstrean of the second lower density
foam pad easily. The lower density foam is located distant
from the communication opening hole with the fifst higher
density foam being disposed between said communication opening
hole and the second lower density foam pad.

Due to its lower density a second lower density foam pad- is
able to store a big amount of ink, but produces very little
vacuumn pressure to hold the ink. Therefore, all contact
surfaces of the cartridge body that are in touch with the
second lower density foam pad are fully sealed to eliminate the
ink from leaking out of the cartridge body. '

Preferrably only one surface of the lower densities sponge is
in contact with the first higher density foam pad to enable the
lower density sponge to supply ink to the first higher density
foan.

The density and size of the first higher density foam pad is
adapted to the specific operational needs the ink jet cartridge
aims to meet for -a proper control of the ink flow.

Preferrably the thickness of the first higher density foam pad
is bigger than the internal width of the cartridge body, so as
to create a tight contact through its sponge effect to the
cartridge wall upon inserting the foam pad into the cartridge
body. The tightness of the contact and the pressure towards at
least two opposite walls of the cartridge bodies should ensure
to hold the foam pad and to maintain its location upon
inserting the cartridge body into a printing machine. This is
to assist and ensure a proper contact of the higher density
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handled by an operator or office clerk and therefore it is
always possible that strong forces are applied and deform the
ink container wall causing the ink storing foam pads to be
squeezed and to render the ink leaking out. Therefore, the
thickness of the walls of the cartridge body must be properly
designed taking the cartridge size as well as the type of
plastic material for the cartridge body into consideration to
gain sufficient rigidity of the cartridge.

‘F’ Finally, it is preferred to provide lugs or internal
projections, preferrably opposite ones raisiné from the inner
walls of the cartridge body to establish additional abutting
and holding means for the foam pads inside the cartridge body.

Further perferred embodiments of the present invention are laid
down in the other subclaims.

In the following preferred embodiments of the present invention
is explained in greater detail by means of the accompanying

drawings wherein:

Fig. 1, shows a schematic perspective view of an ink jet
cartridge according to an embodiment, with one side wall
partially broken away to show the internal structure of the
cartridge, '

Fig. 2, illustrates a longitudinal view of the ink jet
cartridge of Figure 1,

Fig. 3, shows a side view of the ink jet cartridge according to
Figures 1 and 2,

Fig. 4a, shows an elevational view of the high density foam

pad,
R —
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with the cartridge being inserted onto a printing machine,

Fig. 6, shows another embodiment of the ink jet cartridge of
the present invention with different types of foam pads used in
different dimensional ratios compared to the first embodiment,

and,

Fig. 7, shows a longitudinal cross section similar to Figure 5
for a modified design of the cartridge body for fixing the foam
pads in the interior thereof.

According to a first embodiment of the ink jet cartridge shown
in Figures 1 to 5, same comprises of a substantially
rectangularly shaped main body 1 (parallepiped) having an
internal empty space to accommodate two foam pads 2, 4 in the
one continuous interior space of the cartridge body 1. The
foam pads 2, 4 are of different foam densities, ie., a higher
density foam pad 2 is located at that side of the cartridge
body 1 having a communication opening hole 3 to communicate the
interior spacé of the cartridge body to a print head unit 8
(see Figure 5). The higher density foam pad 2 having a higher
vacuum producing capacities than a lower density foam pad 4
which is located away from the communication opening hole 3 and
is separated therefrom by the higher density foam pad 2. The
lower density foam pad 2 has a lower number of cells or porous
structures per cubic centimeter and, therefore, releases ink
with which it is impregnated easier than the high density foam
pad 2. '

The higher density foam pad 2 has the capability of metering
the amount of ink flow from the low density foam pad 2 to the
communication opening 3 due to its vacuum pressure producing
effect of the high density foam material. The vacuum pressure
produced by the material, a synthetic resin foam of a larger
number of pores or cells per cubic centimeter retains the ink
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communication opening hole 3.

The lower density foam pad 4, on the other hand, has a much
lower number of pores and cells per cubic centimeter and, thus,
has plenty of room to absorb ink and is very desirable to meet
the aim of storing as much ink as possible. However, due to
the larger pores of the material it is unable to create a high
vacuum pressure. Therefore, ink will be released out of said
low density foam pad very easily. This is also much desirable
as very little amounts of ink will be retained in said low
density foam pad 4, so that the effeciency and storage capacity
of the lower density foam pad 4 is high, ie. the useable amount
‘F’ - of ink stored by the lower density foam pad 4 is maximal as
oniy a minimum amount of ink is retained at the end of
operation and.due to the high ink release efficiency the
overall useful printing life of the cartridge is extended.

Thus, the second lower density foam pad 4 is able to hold a big
amount of ink but produces very little vacuum pressure to hold
the ink and, therefore, releases the ink to the first higher
density foam pad 2 easily. Said first higher density foam pad
2 then meters the flow of ink to the printer head and supplies
the ink through the communicafion opening hole 3.

‘Ei As is derivable from Figures 1 to 5 the two foam pads 2, 4
contact each other with their contact surfaces along a contact
plane 6, which extends in parallel to the smaller front and
rear sides la, 1b of the cartridge body 1. As shown in Figures
1 and 3, the small front side la, close to its bottom portion,
comprises the communication opening 3 in contact with the
higher density foam pad 2 receiving the ink from the second
lower density foam pad 4 from which the ink is easily released
and migrates into the higher density foam pad 2. In the area
of the second lower density foam pad 4 the ink cartridge 1 is
fully sealed by the circumference walls 5 of the cartridge body
1 to prevent ink from leaking out. The only remaining contact
surface of the lower density foam pad 4 extending in the
contact plane 6 is in close contact with the higher density

. This Sheet Has Been Replaced

{ARFURRE III




di sposed side by:side in_fhe, Jntern@I space of'the cn.iﬁ; =
_high density foampad bei ng in closeé prOX|mt-y-rto~th TESN : ‘g @Tﬁb
nlng Accordi ng to yet anof her: prefefred- enmbodifrents ot--t-he 585

enti %,amth had vzo f map?mswit ciHd enrrﬂﬂtwifnarbéi\jt\lhﬂisgir']a‘EM@r’eOdtliao_sedl It oI
tact ,each ot re- ferr on e which exten [ n_pa e
at | 8380 %}Qﬁ’t ARLH t#/ ‘%{fé"%&ﬁ}& ‘?ﬂhe e‘b@%%a%%“g%’#i ﬂ?‘F%g"F he
ti nudms pleiner iGwisgadtheffulle amunt dfe Jbﬁd_;acw:cwdmm vasthewbnkacuum
d“C'Q%&@Q&E“éﬁﬁ%é%lfﬁJfé%‘%ﬁe‘ﬁ%%éﬁ“daﬂgﬁﬁyﬁEbam pad 2 is achieved.

An air venting hole 7 is provided at the same side of the
cartridge body 1 as the communication opening hole 3, ie. the
vent opening hole 7 penetrates the smaller front wall 1la.

The location of the air vent hole 7 is selected such that it is
furthest from the lower density foam pad 4 to reduce
practically the chances of any ink leakage from the cartridge
body 1. Without an air venting hole the increasing vacuum
pressure would soon cause print problems due to an insufficient
supply of ink to the printing head. With air venting hole 7,
the air is able to enter into the interior of the cartridge
body 1 preventing the vacuum pressure to become excessively
high for the ink jet cartridge to work properly.

Figure 4a shows an elevational top view of the high density
foam pad 2 with its opposite bigger side faces 10.

While in any case the higher density foam pad 2 provides higher
vacuum producing cGapacity than the lower density foam pad 4,
the ratio between said capacities determining the flow rate of
the ink to suit to the respective ink jet printer, the density
and size of the first higher density foam pad 2 is adapted to
the specific needs of the printing head and the type of the
printer used, thus specifically the first higher density foam
pad 2 is carefully selécted and tested for a proper control of
the ink flow. '

In ‘the non-inbuilt condition the width d of the higher density
foam pad 2 exceeds the distance a between the inner surfaces 12
of the opposite walls 5 of the cartridge body 1. Accordingly,
as the thickness of the higher density foam head 2 is bigger
than said internal width a of the cartridge body 1 a tight
contact between the higher density foam pad 2 and the cartridge
body 1 is assured through the sponge effect of the foam pad 2
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4b. Accordingly, the higher density foam pad 2 is dimensioned

and selected in size and hardness to be able to squeeze when
put into the cartridge body 1 and to create said outwards
pressure force, which is indicated by little opposite arrows 11
in Figure 4b. The tightness of this contact should be able to
hold the foam pad 2 and maintain its location upon inserting
the ink jet cartridge into the printing machine. This is to
ensure a proper contact of the foam pad 2 and the print head
unit in order to ensure a proper flow of ink. More
* specifically, the pressing force symbolised by the arrows 11 in
Figure 4b should be high enough to hold the higher density foam
pad -2 at its position and to withstand to a certain extend
vibrations and locking forces. Moreover, the foam pad 2 should
maintain its overall position upon fixing the ink jet cartridge
onto the printing machine, so as to maintain a good contact
between the higher density foam pad 2 and a printing head unit
8 as examplified in Figure 5. By the way, a proper selection
for the higher density foam pad 2 material assures that the
size ratio between the higher'density foam pad 2 and the lower
density foam pad 4 should be in the range from 1:1 to 1:3. A
: too small sized high density foam pad 2 would create
insufficient vacuum pressure and ink leakage while a too large
” sized higher density foam pad 2 leaves too little room for the
ink to be pﬁt in and leads to an undesirable high amount of ink
retained therein shortening the useful printing life of the
cartridge. Such a size selection is shown in Figure 6
exanplifying one embodiment wherein the size ratio between the
high density foam pad 2 and the low density foam pad 4 is in
the area of 1:3. |

According to another embodiment of the present invention, in

order to further improve the reliable location of the two foam
pads 2, 4 within the cartridge body 1 it is possible to add one
or two opposite dams of lugs 9 as shown in Figure 7, said dams
or lugs are intersected by the contact plane 6 between the two
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to enable the migration of the ink from the lower density foam
pad 4 to the higher density foam pad 2.

- Sometimes strong forces may be applied to the ink jet cartridge

and deform the cartridge body 1, specifically the walls 5 which
might cause the ink to be squeezed and leaking out. Therefore,
the thickness of the walls 5 including those of the opposite
smaller side walls 1&,-1b must be designed under consideration
of the cartridge size as well as under consideration of the
type of synthetic resin material used to gain sufficient
rigidity.

In other modifications of the ink jet cartridge of the present
invention it would also be possible to insert for example,
three different types of foam pads ie, foams of different
densities or to leave a smaller part of the cartridge upstream
of the lower density foam pad empty to store in an amount of
ink therein, which impregnates the lower density foam pad 2
which then, in turn allows the ink to migrate into the ink flow

"metering higher density foam pad 2 in contact with the

communication opening of the ink jet cartridge.
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CLAIMS
1. Ink Jet Cartridge, in particular for sﬁpplying ink to an

ink jet head of a recording apparaﬁus, such as a
printer, comprising a vacuum producing material inside a
'cartridge body which is provided with a communication
opening for discharging the ink from the vacuum
producing material and with a venting hole for balancing
the pressure inside and outside of the jet cartridge
body, characterised in that the jet cartridge body

* accommodates at least two vacuum producing materials of

different vacuum producing capacities.

2. Ink Jet Cartridge as claimed in claim 1, characterised
in that the material having a higher vacuum producing
capacity is disposed closer to the communication opening
(3) than the other vacuum producing material having a
lower wvacuum produéing capacity.

3. Ink Jet Cartridge as claimed in claim 1 or 2,
characterised in that the vacuum producing materials are
foams of higher and lower foam density.

4. Ink Jet Cartridge as claimed in claim 3, characterised
in that the two foam pads (2,4) of different foam
densities are disposed side by side in the internal
space of the cartridge body (1), with the high density
foam pad (2) being in close proximity to the '
communication opening (3).

5. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 4, characterised in that the air
venting hole (7) is disposed at the same side of the
cartridge body (1) as the communication opening (3).
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11.
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walls of the cartridge body (1) around the low density
foam pad (4) are fully sealed.

Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 6, characterised in that the two

‘foam pads (2,4) of different foam densities are disposed

to contact each other, preferrably along a plane which
extends in parallel to at least one wall of the
cartridge body (1).

Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 7, characterised in that the
Ocartridge comprises a parallepiped cartridge body (1).

Ink Jet Cartridge as claimed in claim 8, characterised
in that the cartridge body (1) comprises top and bottom
walls which are sealed to the remainder of the cartridge
body (1) after insertion of the foam pads (2,4) and
impregnation of the low density foam pad (4) with the
ink.

Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 9, characterised in that the
outer dimensions of at least the high density foam pad
(2) at least partially exceed the inner dimensions of
the internal accommodating space of the cartridge body
(1) and that an outwards pressure towards walls of the
cartridge body (1) is created through the high density
foam pad (2) accommodated in the'cartridge body (1}.

Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 10, characterised in that
additional dams (9) projecting from opposite walls into
the interior of the cartridge body (1) are provided to
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12. Ink Jet Cartridge as claimed in claim 11, characterised
in that said opposite dams (9) are intersected by a
plane of contact between the high and low density foam
pads (2,4).
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a proper control of
ABSTRACT

Ink jet cartridge

The present invention relates to an ink jet cartridge, in
particular for supplying ink to an ink jet head of a recording
apparatus, such as a printer or the like, said cartridge being
characterised in that it contains at least two vacuum producing
materials of different vacuum producing capacities while the
higher density cellular material serves to meter the flow of ink
there is another lower density cellular material disposed
upstream of the denser material to provide a sufficient ink
storage capacity.
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upon inserting the foampad into the cartridge bedy. The tightness of the

cré?te a tight contact through

contact and the pressure towards at
| Ta /

t
pacdy




vva s of <the cartridge badies.should ensure -to hol'd the f oam pad and tr3
maitntain its locationzupgn insertihg the: cartrldge body:sinto a printing
nachlne This is to assist and?enslire a- pﬁoper contact ©f the higher

den5|ty foam pad and the printing head unit in order to ensure a propet

flowof ink. Normally, an ink jet cartridge as indicated hepe- |n bave is
handl ed by an operator or office clerk and therefore it is al
that strong forces are applied and deformthe ink container '
the ink storing foam pads to be squeezed and to render the
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i nvention are laid down in the other subclainms. In the
ehbodi ne of the present invention is explained in gfe

means of the acconpaﬁ”‘hg—dfamnngs wherein: Fig. 1, shg ﬁ%@ﬁﬂﬁgﬁt'c
perSpectlﬂﬁmSMQMmQE Ink Jet cartridge according to pnje

one side l3sehken away to show the internplistructyre of th

cartri dgewjalu”y" rates a | onthi‘de nal view of ghe ink jet cartrigdge

of Figure a side view of the ink jet carfl}duc vy
INK JET CARTRIDGE )

The present invention relates to an ink jet cartridge, in
particular for supplying ink to an ink jet head of a recording
apparatus, comprising a vacuum producing material inside a
cartridge body which is prévided with a communication opening
for discharging the ink from the vacuum producing material and
with a venting hole for balancing the pressure inside and
outside of the jet cartridge body.

Ink cartridges are used in ink jet applications for computer
printers, plotters, copying machines, facsimile machines or any
other related recording apparatus and office equipment. During
the application, the ink cartridge is fixed to the printing
machine and is connected to the print head unit of the machine.
The ink cartridge, thus, supplying ink to the print head to
enable the machine to print characters or images. The ink
cartridge body forms as container for storing the ink. The ink
is held in the container by means of a vacuum produc1ng
material such as foam or foam pads of synthetic resin,
respectively occupying the internal space of the cartridge body
‘either partiallv or entirely. When the ink in the cartridge
has been consumed the cartridge will be disposed of. The
useful life of the cartridge is determined by the amount of ink
that can be stored into the cartridge before use and the ink
remaining in the cartridge as being held by the foam material
after use. The ability to hold and retain ink in the
caftridge;'thus, substantially depends on the porousity or
density of the foam material, which simultaneously, has the
function of metering the ink to control the flow rate of. the
ink entering into the print head unit of the printing machine.
.In order 'to prolongate the life time of a cartridge it is the

: ;wéim-to”store as;much ink as possible in the cartridge and to

< minimise the the amount of ink retained in the cartridge, which

‘zan=no longer be discharged towards the printing head due to
the material-immiment and unavoidable remainder storage

capacity of the foam.

e




accordlng to Figures 1 and 2.——Fg. 4a, shows an
hlgh den-

sectlonal
printing nachlne
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shows a | ongrt udi nal

S|ty foanlpad Fig. 4b shoms a schenatl
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Conventional 1nk_cartr1dges use a single density foam pad to
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serve bath ink storage and appropriate control of the ink flow
rate. In order to assure a good metering of the ink flow the
use of higher density foam is advisable. However, in such a
case the ability of the foam pad to store greater amounts of
ink is affected as the interior space of the cartridge body is
completely occupied by the high density foam which is
undesirable from the Viewpoint of providing a high ink storage
capacity. Moreover, high density foam retains more ink and,
therefore, the qguantity of non-useable ink is relatively high.
Accordingly, the efficiency of ink useage in case of such a
cartridge is low and further shortens the useful printing life
of the cafﬁridge.

oOother conventional high capacity ink-cértridges do not use any
foam pads to hold the ink inside the cartridge body. In such
cases the whole container body, thus, is filled with ink only.
However, complicated air pressure balancing elements have to be
1ntegrated in order to be able to control the flow rate of the
ink. An example of such a system uses a flat spring loaded
alrbag pressure control system. These pressure control systems
are complicated and add to the costs of such a cartridge.
Moreover, mass production is difficult.

' F:éﬁ GB-A-2 268 910 an ink supply system for jet printers is
known having an ink supply cartridge, which comprises two
chambers which are interconnected by a narrow passage with one
of the chambers being vented to the atmosphere at a'point above
tné interconnecting passage and contains a capillary material
which will withdraw ink into itself while the other chamber
does not have any capillary filling. While such a system
combines some advantages in view of the metering capabilities
of a foam-filled cartridge body with those of a high ink
storage capacity using a ink storage chamber without any foam
material therein, also with such a system the manufacturing
costs increase and difficulties in an undesirable leakage of

the ink may occur.
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Fig. 6. shows another enbodiment of the ink jet car-R BLAGEN pt esent
ihven_t-irmasn&ttﬂasnléeﬁkq'n&m types of foam pads used in different di nmensijonal
ratios ,' he first embodi nent, and, Fid. {7,286H¥ 1996
Iongltu [ tlon simlar to Figure 5 for ja|nodified designjof the
cartrid |ng the foam pads in the intgrior thereof. Accgrding
to a first enbodlnent of 'the ink jet cargri.dge shovn_j 5,
same f?WR&;E%%g@.EgQYSUQ%t dut la?i |o§b]re%tt15l{@t5@-rt|:h/e f@@@@@nﬂaigvteaéio& to
aral l e- pipe havi,n n-intern spac 0. acconmnoga
(p gpgo e an in a et cartf?dgén%Q/ éﬁ%fgned above in that it
should combine hlgh ink storage capabilites with a reliable
preventing of leakage of ink and optimal ink metering
capabilities by controlling the ink flow rate appropriately.
Moreover, by increasing the difference between the big amount
of ink storable at the beginning of print and the retained

-minimum amount of ink at the end of operation, a long print
life and efficient useage of the ink should be assured through

the ink jet cartridge.

' In order to perform the aforeindicated objectives the present
invention improves the ink jet éartridge in that the jet
cértridge body accommodates at least two vacuum producing
materials of different vacuum producing capacities.

According to a preferred embodiment the internal space of the
jét ;artridge body comprises two porous materials in contact to
each other, said materials having different ink storage
capabllltles with the material having a higher vacuum produc1ng
capac1ty belng disposed closer to the communication opening
than the other vacuumn produc1ng material having a lower vacuum
produc1ng capacity. A communication opening is adapted to
transfer the ink from the internal space of the cartridge body
to:;he printing head.

Aééofding to yet another preferred embodiment of the present
invention the vacuum producing materials are foams or foam pads
of higher and lower foam densities, respectively.

Iﬁ'a preferred design of the ink jet cartridge according to the
present invention the two foam pads of different foam den51t1es
are ‘disposed side by side in the internal space of the
cagtrldge body with the high density foam pad being in close
proximity to the communication opening.

According to yet another preférred embodiment of the present
invention, the two foam pads of different foam densities are

THIS SHEET HAS BEEN
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two foam pads- 4-in-the aone continuous interior sp
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body 1. The foan1pads 2, 4 are of differ- ent foamid ns?gggagéggé, a |hi gher

density foam?

N

foam pad 2 having a gher vacuum producing capacit
sity foampad 4 which is |ocated away fromthe conmu-

tHaSBMBaﬂ@dd at that side of the daritrf

conmuni cat i on-) to conmuni cate the intle-
cartridge bod ad ‘unit 8 (see Figure 5
|

1ihgdving a
| tithe
The hi gher. density
len-
ni cati on openi ng hol e

3 and is ﬁﬁp@p&ﬁédtbheoatacmnégcniutuarghpredensabyyfaamngad plafewh boler

density fQ3¥ends in parallel to at least one wall of the cartridge body.

Thus, by means of filling the continuous interior space of the
cartridge hody with at.least two vacuum producing materials of
different vacuum producing capacities, preferrably by
'introducing a foam pad of high foam density in one part of the
cartridge body adjacent to the communication opening, while the
rest of the cartridge body is filled with a foam pad, of low
foam density both a high ink storage capacity through the lower
density foam pad and a high metering quality and a ink flow
rate control by means of the high density foam pad, which is
disposed downstream of the low density foam pad, is achieved.

Thus, the ink cartridge has a cartridge body accommodating two
different density foams or foam pads for the storage of the
ink. The high density foam pad is used for metering the ink
flow rate and for preventing leakage. The lower density foam
pad is provided for storing a big amount of ink and for
releasing the ink towards the high density foam pad easily.
With the combination of both foam pads which are in contact to
each other the ink jet cartridge assures a high amount of ink-
. to be storable by the lower density foam pad and at the same
time assures prevention of leakage as well as the ability to
control the ink flow rate by the higher density foam pad.
Thus, the cartridge can hold a big amount of ink at the
beginning of the print and retain only a minimum amount of ink
at the end of the use. Accordingly, the ink storage systemn,
ie. the ink jet cartridge of the present invention comprises of
at. least two different vacuum producing materials having
different vacuum producing capacities, specifically comprises
two different foam pads of different foam densities in the
cartridge body. The higher density foam is located nearer to
the ‘communication opening that. is connected to the print head
unit upon fixing the cartridge to a printing machine.

The purpose of the higher density foam is to control the ink
flow rate to the print head unit and to create higher vacuum
pressure to prevent ink from leaking through the communication

"THIS SHEET HAS BEEN
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Moreover, all opening holes are properly sealed

for transportation purposes to further eliminate any ink

leakage. The sealing materials are detachable before using the

cartridge.

The second foam pad with lower foam density is capable of
holding a big amount of ink and to release ink to the first
higher density foam pad downstream of the second lower density
foam pad easily. The lower density foam is located distant
from the communication opening hole with the first higher
density foam being disposed between said communication opening

hole and the second lower density foam pad.

Due to its lower density a second lower density foam pad is
able to store a big amount of ink, but produces very little
vécuum pressure to hold the ink. Therefore, all contact
surfaces of the cartridge body that are in touch with the
Sggond lower density foam pad are fully sealed to eliminate the

ink from leaking out of the cartridge body.

P:eferrably only one surface of the lower densities sponge is
in contact with the first higher density foam pad to enable the
lower density sponge to supply ink to the first higher density

foam.

The density and size of the first higher density foam pad is
adapted to the specific operational needs the ink jet cartridge

aims to meet for -a proper control of the ink flow.

ﬁreferrably the thickness of the first higher density foam pad
is.bigger than the internal width of the cartridge body, so as
to create a tight contact through its sponge effect to the
cartridge wall upon inserting the foam pad into the cartridge
body. The tightness of the contact and the pressure towards at
least two opposite walls of the cartridge bodies should ensure
to hold the foam pad and to maintain its location upon
inserting the cartridge body into a printing machine.
to assist and ensure a proper contact of the higher density

This is
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foam material . -The vacuum pressure produced by the tBEWl&C,EM&NEMEIFrEt i} C
Fesin fanW of E | ar ger nunber of m@ErSe&:t Bis BealReplaggdr quTC cent | net er
retains the ink and controls the a | eade t opvey 119646 C -
ni cati on opening hole 3. The Iomr[ﬂﬂugm “mmgad , {on thlgg\ét her hand,
has a much | ower nunber of pores a per "cubi c jcentreter—ard; t hus,

has plenty of roomto absorb ink and is Jery desirablie to neet the ai mjof

storing as much ink as possible, However, due .to the targer pores of the
materi al foamspathadnd thecprintiaghhgadyHbdimipy #¥der to ensure a proper

flow of ink.

Normally, an ink jet cartridge as indicated hereinabove is
handled by an operator or office clerk and therefore it is
always possible that strong forces are applied and deform the
ink container wall causing the ink storing foam pads to be
squeezed and to render the ink leaking out. Therefore, the
thickness of the walls of the cartridge body must be properly
designed taking the cartridge size as well as the type of
plastic material for the cartridge body into consideration to
gain sufficient rigidity of the cartridge.

Finally, it is preferred to proQide lugs or internal
projections, preferrably opposite ones raisin§ from the inner
walls of the cartridge body to establish additional abutting
and holding means for the foam ﬁads inside the cartridge body.

Further perferred embodiments of the present invention are laid
down in the other subclaims.

In the following preferred embodiments of the present invention
is explained in greater detail by means of the accompanying

drawings wherein:

Fig. 1, shows a schematic perspective view of an ink jet
cq:tridge according to an embodimeént, with one side wall
partially broken away to show the internal structure of the

cartridge,

Fig. 2, illustrates a longitudinal view of the ink jet
cartridge of Figure 1,

Fig. 3, shows a side view of the ink jet cartridge according to

Figures 1 and 2,

Fig. 4a, shows an elevational view of the high density foam

ad - - 0
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sure. Therefore, ink willl be rel eased out of said "QWn mmq— gHgEqanpad

very easily. This is al so nuch desirable as very Ilﬁr
be retained in sai dhis@Wedﬁ@BeﬁlmeMademam pad 4, so tihat the effeci er

storage capacity of |ty f oam pad 4 ils |hi gt NO¥. 996e
amount of ink stored density foam pad 4 i s maxi nmal as

m ni mum anmount of in at {the-send of operation and due

ifnk will
cy and
udeabl e
gnly a
td the

high ink rel ease efficiency the overall useful pripting |ife of.th
cartri dge Higy exibondbdvs TAuschenat ke doml Vi rofidis (AT akdgridv it

upper wall being removed,

dhe

Fig. 5, shows a longitudinal sectional view similar to Figure 2

with the cartridge being inserted onto a printing machine,

Fig. 6, shows another embodiment of the ink jet cartridge

of

the present invention with different types of foam pads used in
different dimensional ratios compared to the first embodiment,

and,

Fig. 7, shows a longitudinal cross section similar to Figure 5
for a modified design of the cartridge body for fixing the foam

pads in the 1nterlor thereof.

According to a first embodiment of the ink jet cartridge shown

in Figures 1 to 5, same comprises of a substantially.
rectangularly shaped main body 1 (parallepiped) having an
internal empty space to accommodate two foam pads 2, 4 in

the

_one continuous interior space of the cartridge body 1. The
foam pads 2, 4 are of different foam densities, ie., a highef
density foam pad 2 is located at that side of the cartridge
body 1 having a communication opening hole 3 to communicate the

interior space of the cartridge body to a print head unit
(see Figure 5). The higher density foam pad 2 having a hi
vacuum producing capacities than a lower density foam pad
which is-loqatéd away from the communication opening hole
is separated therefrom by the higher density foam pad 2.
lower density foam pad 2 has a lower number of cells or po
structures per cubic centimeter and, therefore, releases i
with which it is impregnated easier than the high density
pad 2.

The higher density foam pad 2 has the -capability of meteri
the amount of ink flow from the low density foam pad 2 to
communication opening 3 due to its vacuum pressure produci

8
gher
4

3 and
The.
rous

ink

foam

ng
the

ng

effect of the high density foam material. The vacuum pressure
produced by the material, a synthetic resin foam of a larger

‘number of pores or cells per cubic centimeter retains the

ink
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abl e to hold—a—big—anmpunt—of ink but produces very little yvacuum pressure

to hold the |nk and, therefore, releases the ink to the fi
density fo& ePI ed Sai d first higher density foam pq4 Pghmmﬁﬁgﬁs
the fl ow of i nter head and supplies the ink tlhrjough t he
conmuni cat i e 3. As is derivable from Figured 1 thSNOHeﬂ%lo

f oam pads 2, contact each other with_tgei.r contact surfgcgs along a

cont act plane 6, which extends in parallel to the smaller-front and rear
sides 1a, ahl ebntbolsathéi slguodE ini\releawe icovkirdd eh 3.the

smal | frontmahglca%lon opening hole 3.

Thé lower density foam pad 4, on the other hand, has a much
lower number of pores and cells per cubic centimeter and, thus,
has plenty of room to absorb ink and is very desirable to meet
the aim of storing as much ink as possible. However, due to
the larger pores of the material it is unable to create a high
vacuum pressure. Therefore, ink will be released out of said
low density foam pad very easily. This is also much desirable
as very little amounts of ink will be retained in said low
density foam pad 4, so that the effeciency and storage capacity
of the lower density foam pad 4 is high, ie. the useable amount
of ink stored by the lower density foam pad 4 is maximal as
oniy a minimum amount of ink is retained at the end of
operation and.due to the high ink release efficiency the
6§érall useful printing life of the cartridge is extended.

Thué, the second lower density foam pad 4 is able to hold a bi§
amount of ink but produces very little vacuum pressure to hold
the ink and, therefore, releases the ink to the first higher
density foam pad 2 easily. Said first higher density foam pad
2 then meters the flow of ink to the printer head and supplies
the ink through the communication opening hole 3.

As is derivable from Figures 1 to 5 the two foam pads 2, 4
contact each other with their contact surfaces along a contact
plane 6, which extends in parallel to the smaller front and
rear sides la, 1lb of the cartridge body 1. As shown in Figures
1.and 3, the small front side la, close to its bottom portion,
comprises the communication opening 3 in contact with the
higher density foam pad 2 receiving the ink from the second
lower density foam pad 4 from which the ink is easily released
and migrates into the higher density foam pad 2. In the area
of the second lower density foam pad 4 the ink cartridge 1 is
fully sealed by the circumference walls S5 of the cartridge body
1 to prevent ink from leaking out. The only remaining contact
surface of the lower density foam pad 4 extending in the
contact plane 6 is in close contact with the higher density

THIS SHEET HAS BEEN
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cl ose te—itsbottom portion, conprises the communica- §i ﬁpkﬁﬁgﬂng SHEER
contact with t eBQ'qg heeglensity foam pad 2 receiving thelink fromthe
second | cehigds m pad 4 fromwhich the ink is ¢asgi Izgrm\pw AN
m gr at es m m density foampad 2. In the argajof the second

| ower den the ink cartidge 8 1 is full y Seated—by—th
circunference walls 5 of the car- -9 - - -

foam pad 2. As a result the ink will be migrating to the
higher density foam pad 2 throughout the entire contact surface
in plane 6 when the full amount of ink according to the ink
storage capability of the lower density. foam pad 2 is achieved.

An air venting hole 7 is provided at the same side of the
cartridge body 1 as the communication opening hole 3, ie. the
vent opening hole 7 penetrates the smaller front wall 1la.

The location of the air vent hole 7 is selected such that it is
furthest from the lower density foam pad 4 to reduce
practically the chances of any ink leakage from the cartridge
body 1. Without an air venting'hole the increasing vacuum
pressure would soon cause print problems due to an insufficient
supply of ink to the printing head. With air venting hole 7,
the air is able to enter into the interior of the cartridge
body 1 preventing the vacuum pressure to become excessively
high for the ink jet cartridge to work properly.

-Figure 4a shows an elevational top view of the high density
foam pad 2 with its opposite bigger side faces 10.

While in any case the higher density foam pad 2 provides higher
vacuum producing Capacity than the lower density foam pad 4,
the ratio between said capacities determining the flow rate of
the ink to suit to the respective ink jet printer, the density
and'size of the first higher density foam pad 2 is adapted to
the specific needs of the printing head and the type of the
printer used, thus specifically the first higher density foanm
pad 2 is carefully selécted and tested for a proper control of
the ink flow.

In the non-inbuilt condition the width d of the higher density
foam pad 2 exceeds the distance a between the inner surfaces 12
of the opposite walls S of the cartridge body 1. Accordingly,
as the thickness of the higher density foam head 2 is bigger
than said internal width a of the cartridge body 1 a tight
contact between the higher density foam pad 2 and the cartridge
body 1 is assured through thé sponge effect of the foam pad 2

THIS SHEET HAS BEEN
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the walls 5 of the cartridge body 1, thus generating additional
pressure force to hold the foam pad the fixed location after it
has been inbuilt into the cartridge body 1 as shown in Figure
4b. Accordingly, the higher density foam pad 2 is dimensioned
and selected in size and hardness to be able to squeeze when
put'into the cartridge body 1 and to create said outwards
pressure force, which is indicated by little opposite arrows 11
in Figure 4b. The tightness of this contact should be able to
hold the foam pad 2 and maintain its location upon inserting
the ink jet cartridge intoc the printing machine. This is to
ensure a proper contact of the foam pad 2 and the print head
unit in order to ensure a proper flow of ink. More
specifically, the pressing force 'symbolised by the arrows 11 in
Figure 4b should be high enough to hold the higher density foam
pad 2 at its position and to withstand to a certain extend
vibrations and locking forces. Moreover, the foam pad 2 should
maintain its overall position upon fixing the ink jet cartridge
onto the printing machine, so as to maintain a good contact
between the higher density foam pad-z and a printing head unit
8 as examplified in Figure 5. By the way, a proper selection
for the higher density foam pad 2 material assures that the
size ratio between the higher density foam pad 2 and the lower
density foam pad 4 should be in the range from 1:1 to 1:3. A
too small sized high density foam pad 2 would create
insufficient vacuum pressure and ink leakage while a too large
sized higher density foam pad 2 leaves too little room for the
ink to be put in and leads to an undesirable high amount of ink
retained therein shortening the useful printing life of the
cartridge. Such a size selection is shown in Figure 6
examplifying one embodiment wherein the size ratio between the
high density foam pad 2 and the low density foam pad 4 is in
the area of 1:3.

. According to another embodiment of the present invention, in
order to further improve the reliable location of the two foam

pads 2, 4 within the cartridge body 1 it is possible to add one.

or two opposite dams of lugs 9 as shown in Figure 7, said dams
or .lugs are intersected by the contact plane 6 between the two
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fix the location of the hlgher density foam pad 2 while at the
same time still allowing the overwhelming part of the two
contact surfaces of the foam pads 2, 4 to be in close contact
to enable the migration of the ink from the lower density foam
bad 4 to the higher density foam pad 2.

sometimes strong forces may be applied to the ink jet cartridge
and deform the cartridge body 1, specifically the walls 5 which
might cause the ink.to be squeezed and leaking out. Therefore,
the thickness of the walls 5 including those of the opposite
smaller side walls la, 1lb must be designed under consideration

of the cartridge size as well as under consideration of the
type of synthetic resin material used to gain sufficient

rigidity.

In other modifications of the ink jet cartridge of the present
invention it would also be possible to insert for example,
three different types of foam pads ie, foams of different
densities or to leave a smaller part of the cartridge upstream
"of the lower density foam pad empty to store in an amount.of h
ink therein, which impregnates the lower density foam pad 2
which then, in turn allows the ink to migrate into the ink flow
metering higher density foam pad 2 in contact with the

communication opening of the ink jet cartridge.
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1. Ink Jet cartridge, in particular for supplying ink to an
ink jet head of a recor&ing apparatus, such as a
printer, comprising a vacuum producing material inside a
cartridge body which is provided_with a communication
opening for discharging the ink from the wvacuum
producing material and with a venting hole for balancing
the pressure inside and outside of the jet cartridge
body, characterised in that the jet cartridge body
accommodates at least two vacuum producing materials of
different vacuum producing capacities.

2. Ink Jet Cartridge as claimed in claim 1, characterised
in that the material having a higher vacuum producing
capacity is disposed closer to the communication'opening
(3) than the other vacuum broducing material having a
lower vacuum producing capacity.

3. Ink Jet Cartridge as claimed in claim 1 or 2,
characterised in that the vacuum producing materials are
foams of higher and lower foam den51ty. '

4. Ink Jet Cartridge as claimed in claim 3, characterised
in that the two foam pads (2,4) of different foam
densities are disposed side by side in the internal
space of the cartridge body (1), with the high density
foam pad (2) being in close proximity to the
communication opening (3).

S. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 4, characterised in that the air
venting hole (7) is disposed at the same side of the
cartridge body (1) as the communication opening (3).
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6. TInk Jet Cartridge as claimed in at least one of the

preceeding claims 1 to 5, characterised in that the
walls of the cartridge body (1) around the low density

foam pad (4) are fully sealed.

7. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 6, characterised in that the two
foam pads (2,4) of different foam densities are disposed
to contact each other, preferrably along a plane which
extends in parallel to at least one wall of the

cartridge body (1).

8. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 7, characterised in that the
Ocartridge comprises a parallepiped cartridge body (1).

9.  Ink Jet Cartridge as claimed in clainm 8, characterised
in that the cartridge body (1) comprises top and bottom
walls which are sealed to the remainder of the cartridge
body (1f after insertion of the foam pads (2,4) and
impregnation of the low density foam pad (4) with the

ink.

10. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 9, characterised in that the
outer dimensions of at least the high density foam pad
(2) at least partially exceed the inner dimensions of
the internal accommodating space of the cartridge body
(1) and that an outwards pressure towards walls of the
cartridge body (1) is created through the high density
foam pad (2) accommodated in the cartridge body (1).

11. Ink Jet Cartridge as claimed in at least one of the
preceeding claims 1 to 10, characterised in that
additional dams (9) projecting from opposite walls into
the interior of the cartridge body (1) are provided to
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nal width a of the cartridge body 1 a tight contact between the higher
density loampad 2 and the car- tridge body 1 is assured through the sponge
effect of the foampad 2 creating an outward pressure towards the inner
surfaces 12 of the walls 5 of the cartridge body 1, thus generating
additional pressure force to hold the foampad the fixed |location after it
has been inbuilt into the cartridge body,1l _as shown in F gure 4b.
Accordingly, the higher density foampad 2 is dimensioned and selected in
size and hardness to be able to squeeze when put into the cartridge body 1
and to create sai d

properly hold the high and low density foam pads (2,4)
"in place after insertion into the cartridge body (1).

12. Ink Jet Cartridge as claimed in claim 11, characterised
in that said opposite dams (9) are intersected by a
plane of contact between the high and low density foam

pads (2,4).
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outwards pressure force. which is indicated by litle opposite arrows 11 in
Figure 4b. The tightness of this contact should be able to hold the foam
pad 2 and main- tain its location upon.inserting the ink jet cartridge into
the printing machine. This is to ensure a proper contact of the | oam pad 2
and the print head unit in order to ensure a proper flow of ink. Mre
specifically, the press- ing force symbdPised by the arrows 11 in Figure 4b
shoul d be hi gh enough to hold the higher density foampad 2 at its position
and to withstand to a certain extend vibrati%psE?nd | ocki ng forces.

Mor eover, the foam-pad 2 INK JET CARTRIDG

ABSTRACT
Ink jet cartridge

The present invention relates to an ink jet cartridge, in
particular for supplying ink to an ink jet head of a recording
apparatus, such as a printer or the like, said cartridge being
characterised in that it contains at least two vacuum producing
materials of different vacuum producing capacities while the
higher density cellular material serves to meter the flow of ink
there is another lower density cellular material disposed-
upstream of the denser material to provide a sufficient ink
storage capacity.

3
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should maintain its overall position upon fixing the ink jet cartridge onto
the printing machine, so as to maintain a good contact between the higher
density foampad 2 and a printing head unit 8 as exanplified in Figure 5.
By the way, a proper selection for the higher density foampad 2 materi al
assures that the size ratio between the higher density foampad 2 and the

| ower density foam pad 4 should be in the-range from1l:1 to 1:3. A too
smal | sized high density foam pad 2 would create insufficient vacuum
pressure and ink | eakage while a too | arge sized higher density foam pad 2

_leaves too little roomfor 1

- g
i

# : e 16

®\ e y REPLACEMENT SHEET

T e -
L 1996
10./
>—® 5
. f \\\\
Fig. 1
e 3¢

A ANNSNTNN]
a
&
a
H
a
a
4
a
'
Yt
a
a

AAINIISINIIRXSENS

L L L LLLL I LI 7777727722277

s




the ink to be put in and | eads to an undesirable high amount of ink
retained therein shortening the useful printing |ife of the cartridge. Such
a size selection is shown in Figure 6 exanplifying one enbodi ment wherein
the size ratio between the high density foampad 2 and the | ow density foam
pad 4 is in the area of 1:3. 10
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Accordi ng to anot her enbodi nent of the present invention, in order to
further inprove the reliable |ocation of the two foam pads 2, 4 wthin the
cartridge body 1 it is possible to add one or two opposite dans of |ugs 9
as shownin Figure 7, said dans or lugs are inter- sected by the contact

pl ane 6 between the two foam pads 2, 4. The dans or lugs. 9 act as stopper
portions to fix the location of the highef density foampad 2 while at the
"sane tinme still allowi ng the overwhelming part of the two contact surfaces
of the foampads 2, 4 to be in dose contact to enable the m gration of the
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dens:ity foampad 4 to the higher density foampad 2. Sonetines strong
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The present invention is directed to an ink jet
cartridge according to the precharacterizing portion of
claim 1. ‘

A corresponding ink jet cartridge is known from
EP-A-0 488 829. In this conventional ink jet cartridge
there is formed an ink reservoir section in which a
sponge member and a fiber pack are recaived. Between
said fiber pack and said sponge member there is
formed a partition wall comprising a small orifice section
for establishing a fluid communication between said
sponge member and said fiber pack.

From EP-A-0 536 980 there is known an ink jet
head which includes a supply reservoir filled with a
spongy body impragnated with ink. Said supply reser-
voir is provided with an ink refill port which is capable to
be connected to an ink supply pipe when said spongy
body is partially empty of ink. Said refill port is covered
by a layer formed of porous material.

ink cartridiges are used in ink jet applications
for computer printers, plotters, copying machings, fac-
simile machines or any other related recording appara-
tus and office equipment. During the application, the ink

- carfridge is fixed to the printing machine and is con-

nected to the print head unit of the machine. The ink
cartridge, thus, supplying ink {o the print head to enable
the machine o print characters or images. The ink car-
tridge body forms as container for storing the inic. The
ink is held in the container by means of a vacuum pro-
ducing material such as foam or foam pads of symthatic
resin, respectively occupying the intemnal space of the
cartridge body either partially or entirely. When the ink
in the cartridge has been consumed the cartridge will be
disposed of. The ussful life of the cartridge is deter-
mined by the amount of ink that can be stored into the
carfridge before use and the ink remaining in the car-

~ tridge as being held by the foam material after use. The

ability to hold and retain ink in the cartridge, thus, sub-

T




the,present I n eng;bm(;EMEngHgE]al so be possi bl e fo I nsert for exanple,
three different -y.pas-..g-f-—f-ga-m-p gs ie. foans of different denS|t|es orto

| eave a snal | er - jtridge upstreamof the |que
pad enpty to stjorfe ﬁrﬁ)aﬂ}hﬁgg gf ink therein,
density foam pdd 2—whieh—thensdirf turn allows the ink to

i nk fl ow neteri{ng hi gher denS|ty foam pad 2 in contact w t}h
comuni cati on cper-prg—ef—the—tak—j et cartri dge.

stantially depends on tha porousity or densnty of 1*»
foam material, which simultansously, has the function| 7
metering the ink to cantrol the tlow rate of the ink enter-
ing into the print head unit of the printing machine. In
order 1o prolongate the life time of a cartridge it is the
aim to stora as much ink as possible inthe cartridge and
1o minimisa the the amount of ink retained in the car-
tridge. which can no longer be discharged towards the
. printing head due to the material-imminent and unavoid-
abla ramainder storage capacity of the foam.
‘From GB-A-2 288 910 an ink supply system for
Jet printers I8 known having an ink supply cartridge,
which compriees two chambers which ara imtercon-
pected by 2 narrow passage with one of the chambers
teng ventad to the atmesphera at a point above the
Intéiconnecting passage.and contains a capillary mate-
il which wilt withdraw ink into itselt while the other
echamber doss not nave any capillary filling. While such
a. system gombinds some. advartages in view of the

metering capabilities of a foam-filled cartridge body with
those of a high ink storage capacity using a ink storaga
chamber without any foam material therein, also with
such a system the manufacturing costs increase and

difficulties in an undesirable leakage of the ink may
occur. : : '

'{1_

Accordingly, it is an objective of the present
invention to improve an ink jet carfridge as mentioned
above in that it should combine high ink storage capa-

bilites with a reliable prevering of leakage of ink and
optimal ink metering capabilities by controlling the ink
- flow rate appropriately. Moreover, by increasing the dif-
ference between the big amount of ink storable at the
beginning of print and the retained minimum amount of
ink at the end of oparation, a long print life and efficient
useage of the ink should be assured through the ink jet
cartridge. :

According to the present invention the above
identified object has been performed by an ink jet car-
tridge according to claim 1.
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in an ink jet cartridge according ta the presant
invention the two foam pads of different foam deneities
are disposed side by side in the internal space of the
cartridge bedy with the high density foam pad being in
close praximity to the communication cpening.

According o yet ancther preferred emboediment
of the present invention, the two foam pads ot different
foam densities are disposad to contact each other, pre-
ferrably along a plane which extends in pamllel to at
least one wall of the cartridge bedy.

Thus, by means of filling the continuous mterior
spacs of the cartridge body with at |east two vacuum
producing materials ot different vacuum producing
capacities, prefarrably by introducing a foam pad of high
foam density in one part of the cariridge body adjacent
to the communication opening, whila the rest of the car-
tridge body is filled with a foam pad, of low foam density
both a high ink storage capacity through the lower den-
sity foam pad and a high metering quality and a ink flow
rate control by means of. the high density foam pad,
which is disposed downstream of the low density bam
pad, is achieved.

Thus, the ink cartridge has a cartridge body
accommodating two different density foams or foam -
pads for the storage of the ink. The high density foam
pad is used for matering the ink flow rate and for pre- -
venting leakage. The lower density foam ped is provided
for storing a big amount of ink and for releasing the ink
towards the high density foam pad easily. With the com-
bination of both foam pads which ars in contact to each
other the ink jet cartridge assures a high amourn of ink
to be storable by the lower density foam pad and at the
same time assures prevention of leakage as well as the
ability to control the ink flow rate by the higher density
foam pad. Thus, the cartridge can hold a big amount of
ink at the beginning of the print and retain only a mini-
mum amount of ink at the end of the use. Accordingly,
the ink storage system, ie. the ink jet cartridge of the




mat eri al havin hEgtmEmaﬁu@HEET duci ng capacity is disposed ¢
comuni cati on gpep 3 he—otjher vacuum produci ng mater} a
| ower vacuum priod CL characterized in that the
materials are floaps ‘ | ower foam density, and tfhad.
pads (2,4) of di ensjties are dis- posed side foy
i nternal space . - : L&

' h comprisss of at least two different —t—r ./
vacuum producing matsrials having different vacuumn
producing capacities, specifically comprises two differ-
ent foam pads of different foam densities in the car-
tridge bedy. The higher density foam is iocated nearer lo
the communication opening that is connected o the

primt head unit upon fixing the cartridge to a printing
machine.

The purpose of the higher density foam is 10
control the ink fiow rate to the print head unit and to cre-
ate higher-vacuum pressure to prevent ink from leaking
through the communication opening hole. Moreover, ail
opening holes are properly sealed for transportation
purpasss 1o further eliminate any ink leakage. The seal-
ing materials are detachable before using the cartridge.

The second foam pad with lower foam density
is capable of holding a big amount of ink and to release
ink to the first higher density foam pad downstream of
the second lower density foam pad easily. The lower
density foam is located distant from the communication
opening hole with the first higher density foam being
disposed between said communication opening hola
and the second lower density foam pad.

Due to its lower density a second lower density
foam pad i is able to store a big amount of ink, but pro-
duces very littie vacuum pressure to hoid the ink. There-

. fore, all contact surfaces of the cartridge body that are in
touch with the second lower density foam pad are fully
sealed to seliminate the ink from leaking out of the car-
tridge body.

Prefarrably only one surface of the lower den-
sities sponge is in contact with the first higher density
foam pad to enable the lower density sponge to supply
ink to the first higher density foam.

The density and size of the first higher densny
foam pad is adapted o the specific operational nesds
the ink jet cartridge aims o meet far a propar control of
the ink flow.

Preferrably the thickness of the first higher den-
sity foam pad is bigger than the internal width of the car-
tridge body, so as to create a tight contact through its

f the car-




tridge body (1), with the high density foam pad (2) bei nﬁﬁ,&
proximty to the communication opening (3). 2. I nk Jet
claimed in claim1 character- ized in that the air ventinfg {hol.
di sposed at the sane side of the cartridge body (1) as tte co
opening (3). 3. Ink Jet cartridge as ainmed in claimljorl . 2/hara
terized in that the walls of the cartridge body (1) arourd t e.. ng/ﬂensmy
foampad (4) are fully seal ed. i
spongs effect lo the cartridge wall upen inserting the /

foam pad into the cartridge body. The tightness of the
contact and the pressure towards at least two opposite
walls of the cartridge bodies should snsure 1 hold the
foam pad and to maintain its location upon inserting the

cartridge bedy into a printing machine. This is 1o assist
. and ensure a proper contact of the higher density foam
s > pad and the printing head unit in order to ensure a

REPLACEMENT SHEET proper flow of ink.

16 SEP 1999 \ Normally, an ink jet cartridge as crdaca!ed here-
inabove is handied by an operstor or office clerk and
therefore it is always possible that strong forces are
\ applied and deform the ink container wall causing the
- ink storing foam pads to be squeszed and to render the
ink leaking out. Therefarg, the thicknass of the walls of
the cartridge body must be properly designed \aking the
cartridge size as well as the type of plastic material for

the cartridge body into consideration to gain sufficient
rigidity of the cartridge. -

Finally, it is preferred to provide lugs or internal
projections, preferrably opposite onas raising from the
inner walls of the cartridge body 1o astablish additional
abutting and holding means for the foam pads msude the
cartridge body. :

Further perferred embodiments of the present
invention are laid down in the other subclaims.

In the following preferred embodiments of the
present invention is explained in greater detail by means

* of the accompanying drawings wherein:

Fig. 1, shows a schemalic perspeciive view of an
ink jet cartridge according t0 an embediment, with
one side wall partially broken away to show the
imernal structure of the carridge,

Fig. 2, illustrates a Iongltud" inal vsew of the ink jat
carfridge of Figure 1,

Fig. 3, shows a sids view of tha ink jet cartridge
according to Figures 1 and 2,
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: afm"_ ' Fw-éhgws an elevational view of the high den-
sity foam pad, '

Fig. 4b, shows a schematic top view of the cartridge
- with the upper wall being removed, '

Fig. 5, shows a longitudinal sectional view similar to
Figura 2 with the cartridge being inserted onto a
printing machine,

Fig. 6. shows andther embediment of the ink jet car-
tridge of the present invention with different types of
foam pads used in different dimensional ratios com-
pared to the first embodiment, and,

Fig. 7. shows a longituding! crass section similar to
Figure S for a modified dasign of the cartridge body
for fixing the foam pads in the interior thereof.

According to a first embadiment of the ink jet
cartridge shown in Figures 1 fo S, same comprises of a
substantially rectangularly shaped main body 1 (paralle-
_ piped) having an internal empty space to accommodate
two foam pads 2, 4 in the one continuous interior space
of the cartridge body 1. The foam pads 2, 4 are of differ-
ert foam densities, ie., a higher density foam pad 2 is
located at that side of the cartridge body 1 having a
communicafion opening hole 3 to communicate the inte-
rior space of the cartridge body to a print head unit 8
(see Figure 5). The higher density foam pad 2 having a
higher vacuum producing capacities than a lower den-
sity foam pad 4 which is located away from the commu-
nication gpening hole 3 and is separated therefrom by
the higher density foam pad 2. The lower density foam
pad 2 has a lower number of cells or porous structures
per cubic centimeter and, therefore, releases ink with
which -it is impregnated easier than the high density
foam pad 2. '
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' : ityjfoam pad 2 to the communication opening 3 due o

'S yacuum pressure producing affect of the high density

[ - material. The vacuum pressure produced by the
material. a synthetic resin foam of a larger number of
pores or cells per cubic centimeter retains the ink and
controls the amount of ink release towards the commu-
nication apening hole 3. :

The lower density foam pad 4, on ths other
hand, has a much lower number of pores and calls per
cubic centimeter and, thus, has plenty of roomto absorb
ink and is very desirable to meet the aim of s:dring as
much ink as possible. However, due 'a the larger pores

“of the material it is unable 1o craate a high vacuum pres-
sure. Therafore, ink will be released out of said low den-
sity foam pad very easily. This is also much desirable as
very little amounts of ink will be retained in said low den-
sity foam pad 4, so that the effeciency and siorage
capacity of the lower density foam pad 4 is high, ie. the
useable amount of ink stored by the lower density foam
pad 4 is maximal as only 2 minimum amount of ink is
retained at the end of operation and due {o the high ink
releasa efficiency the overall useful printing life of the
cartridge is extended. | __

Thus, the second lower density foam pad 4 is
abla to hold a big amount of ink but producss very littte
vacuum pressure t© hold the ink and, therefors,
rgleases the ink {0 the first higher density foam pad 2
easily. Said first higher density foam pad 2 then meters
the flow of ink to the printer head and supplies the ink
through the communication opening hole 3.

As is derivable from Figures 1 to S the two feam
pads 2, 4 contact each other with their contact surfaces
along a contact plane 6, which extends in paraliel to the
smaller front and rear sides 1a, 1b of the cartridge body
1. As shown in Figures 1 and 3, the small front side 1a,
close to its bottom portion, comprises the communica-
tion opening 3 in contact with the higher density foam
pad 2 receiving the ink from the second lower density
foam.pad 4 from which the ink is easily released and
migrates into the higher density foam pad 2. In the area
of the second lower density foam pad 4 the ink cartridge
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preceding clains 1 to 6, characterized in that the outer
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di nen- sions of the internal accomvpdating space of the cartfridge
and that an outward pressure towards the walls of the cargri
cre- ated through the high density foam_pad (2) accom nodatjed i
cartridge body (1). 8. I nk Jet cartrlgge as clainmed inigt.
the preceding claims 1 to 7, characterized in that additi

projecting from oppogi;{ ?ul?@asl, eafed by the circumferance walls 5 of the car-

tridge body 1 to prevent ink from leaking out. The only '
remaining conmact surface of the lower density foam pad

ending in the contact plane 6 is in close contact
&E@‘L&@@iﬁ@ﬁ SHeet ith the higher density foam pad 2. As a result the ink
Fﬁ SEP 1993 Fnl be migrating to the higher density foam pad 2
hrpughout the entire contact surface in plane 6 when
R the}full amount of ink according to the ink storage capa-
— #y of the lower density ioam pad 2 is achieved.

An air venting hole 7 is provided at the same
side of the cartridge body 1- as the communication

cpening hole 3, ie. the vent cpening hole 7 penetrates
" the smaller front wall 1a. -

Tha location of the air vent hole 7 is selected
such that it is furthest fram the lower density foam pad 4
to reduce practically the chances of any ink leakage
from the cartridge body 1. Without an air venting hole
the increasing vacuum pressure would soon cause print
problems due to an insufficient supply of ink to the print-
ing head. With air venting hole 7, the air is able to enter
into the interior of the cartridge body 1 preventing the
vacuum pressure 1o become excessively high for the ink
jet cartridge to work properly. ) '

Figure 4a shows an elavational top view of the

high density foam pad 2 with its opposite bigger side
faces 10.-

While in any case the higher density foam pad
2 provides higher vacuum producing capacity than the
lower density foam pad 4, the ratic between said capac-
ities determining the flow rate of the ink to suit to the
respective ink jet printer, the density and size of the first
higher density foam pad 2 is adapted to the specific
needs of the printing head and the type of the printer
used, thus specifically the first higher density foam pad
2 is carefully salected and tested for a proper control of
the ink flow.

In the non-inbuilt condition the width d ot the
higher density foam pad 2 exceeds the distance a
betwsen the inner surfaces 12 of the opposite walls 5 of
the cartridge body 1. Accordingly, as the thickness of
the higher density foam head 2 is bigger than said inter-
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nal width a of the cartridge bedy 1 a tight contact
betwesn the higher density foam pad 2 and the car-
tridge body 1 is assured through the sponge effect of
tha foam pad 2 creating an outward prassure towards
the inner surfaces 12 ot the walls 5 of the cartridge body
1, thus generating additional pressure force to hold the

foam pad the fixed location after it has been inbuilt into

the cartridge body 1 as shown in Figura 4b. Accordingly,
the higher density foam pad 2 is dimensioned and
selected in size and hardness to be able fo squesze
when put into the cartridge body 1 and to create said
utwards pressure force, which is indicated by littie
REFLACEMENT SHEET pposite arrows 11 in Figure 4b. The tightness of this

shouid be able to hold the foam pad 2 and main-
1 5 SEP 1989 in s location upon inserting the ink jet cartridge into

f the foam pad 2 and the print head unit in order to
ensure g proper flow of ink. More spacifically, the press-
ing force symbalised by the arrows 11 in Figure 4b
should be high enough to hold the higher density foam
pad 2 at its pesition and 1o withstand 1o a certain extend
vibrations and locking forces. Moreover, the foam pad 2
should maintain its overall pesition upon fixing the ink jet

/

e printing machine. This is to ensure a proper contact

cartridge onto the printing machine, so as to maintaina .

good contaci between the higher density foam pad 2
and a printing head unit 8 as examplified in Figure 5. By
the way, a proper selection for the higher density foam
pad 2 material assures that tha size ratio betwaen the

higher density foam pad 2 and the lower density foam
pad 4 should be in the range from 1:110 1:3. A too small

~ sized high density foam pad 2 would create insufficient
vacuum pressure and ink leakage while a too large
sized higher density foarn pad 2 leaves too littie room for
the ink to be put in and leads to an undesirable high
_amount of ink retained therein shortening the useful
_printing life of the cartridge. Such a size salecton ig
shown in Figure 6 examplifying one embodiment
wherein the size ratio between the high density foam

pad 2 and the low density foam pad 4 is in the area of
1:3.




10

According to another embodiment of the
present invention, in order to further improve thareliable
location of the two foam pads 2, 4 within the cartridge
body 1 itis possible to add one or two opposite dams of
lugs 9 as shown in Figure 7, said dams or lugs are inter-
sected by the contact plane 6 between the two foam
pads 2, 4. The dams or lugs S act as stopper portions to
fix the location of the higher density foam pad 2 while at
the same time still allowing the overwhelming part of the
two contact surfaces of the foam pads 2, 4 tobe inclose
contact to enabla the migration of the ink from the lower
density foam pad 4 10 the higher density foampad 2.

Sometimes strong torces may be applied 1o the
ink jet cartridge and deform the cartridge body 1, specit-
ically the walls S which might cause the ink fo be
squeezad and leaking out. Therefore, ihe thickness of
the walls 5 including those of the opposite smaller side
walls 13, 1b must be designed under consideration of
the cartridge size as well as under consideration of the
type of synthstic resin material used 1o gain sufficient
rigidity. .
In other modifications of the ink jet cartridge of
the present invention it would also be possible to insert
for example, three different types of foam pads ie, foams
of difterent densities or to feave a smaller part o the car-
tridge upstream of the lower density foam pad ampty 10
" gtore in an amount of ink therein, which impregnates the
lower density foam pad 2 which then, in tum allows thn
ink to migrate into the ink flow metering higher density
foam pad 2 in contact with the COMMUNICAtion openng
of the ink jet cartridge.
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Ink jet cartridge, in particular for supplying ink to an
ink jat head of a recording apparatus, such as a
printer, comprising at least two vacuum preducing
materials inside a cartridge body which is provided
with a communication opering for discharging ths
ink from the vacuum producing material and with a -
venting hole for balancing the pressure inside and
outside of the jet cartridge body which accommo-
dates the at least two vacuum producing materials
of different vacuum producing capacities, said
material having higher vacuum producing capacity
is disposed closer to the communication cpening

than the other vacuum producing material having a
lower vacuum producing capacity, characterized
in that the vacuum producing materials are foams
of higher and lower foam density, and that the two
foam pads (2,4) of different foam densities are dis-
posed side by side in the internal epace of the car-

-tridge body (1). with the high density foam pad (2)

being in close proximity. to the commumcahon
opening (3).

Ink Jet cartridge as claimed in claim 1 character-

" ized in that the air veniing hole (7) is disposed at
~ the same side of the cartridge body (1) as the com-

munication opening (3).

ink Jet cartridge as claimed in claim 1 or 2 charac-
terized in that the walls of the cartridge bedy (1)
around the low density foam pad (4) are fully
sealed.

ink Jet cartridge as claimed in at least one of the
preceding claims 1 to 3 characterized in that the
twa foam pads (2.4) of different foam densities are
disposed to contact each oiher, preferably along a
plana which extends in parallel to at least one wall
of the cartridge body (7).

N R



S.

12

Ink Jet cartridge as claimed in at least one of the
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praceading claims 1 to 4, characterized in that the

cartridge comprises a parallslepiped cartridge bcdy
(1).

Ink jet cartridge as claimed in claim S, character-
ized In-that the cartridge body (1) comprises top
and bottem walis which are sealed to the remainder
of the cartridge body (1) containing the inserted

foam pads (2,4), low density foam pad (4) being
impragnated with the ink.

Ink jet cartridge as claimed in at least one of the
preceding claims 1 to 6, characterized in that the
outer dimensicns of at least the high density foam
pad (2) at least partially exceed the inner dimen-
sions of the internal accommodating space of the
cartridge body (1) and that an outward pressure
fowards the walls of the cartridge body (1) is cre-
ated through the high density foam pad (2) accom-
modated in the carlndge body (1).

Ink Jet cartridge as clai_med in at Isast one of the
preceding - claims 1 to 7, characterized in that
additional dams (9) projecting from opposite walls
into the interior of the cartridge body (1) are pro-
vided to properly hold the high and low density

foam pads (2.4) in place after insartion into the car-
tridge body (1).

ink Jet cartridge as claimed in claim 8, character-

jzed in that said opposite dams (9) are intersected
by a plane of contact between the hugh and low
densaty foam pads (2.4).

* L L] S *
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INK -JET CARTRIDGE

ABSTRACT
Ink iet cartridge

The present invention relates to an ink jet cartridge, in
particular for supplying ink to an ink jet head of a recording
apparatus, such as a printer or the like, said cartridge being
characterised in that it contains at least two vacuum producing
materials of different vacuum producing capacities while the
higher density cellular material serves to meter the;flow of ink
there is another lower density cellular material disposed-
upstream of the denser material to provide a sufficient ink
storage capacity.

FIGURE 1.
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