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INK-JET PRINTING APPARATUS AND INK CARTRIDGE THEREFOR /
BACKGROUND OF THE INVENTION 1.0 JAN 2000
Field of the Invention:

The present invention relates to a printing apparatus to
which ink is supplied from a replaceable ink cartridge for
printing on a recording medium, ejecting an ink droplet from
nozzle apertures and an ink cartridge suitéfble_ for the above

printing apparatus.
Conventional Art:

An ink-jet pfinting apparatus is known in which there is
provided with a print head for supplying a driving signal to a
piezoelectric vibrator or heating means to print data,
pressurizing ink by energy generated by the piezoelectric
vibrator or the heating means and thereby ejecting ink droplets
from nozzle apertures and an ink cartridge housing ink for

supplying ink to the above priht hedd.

As the print quality depends upon the resolution of the
print head and greatly depends upon the viscosity of ink, the

degree of bleeding on a recording medium or the like, the

characteristics of ink are improved to enhance the print quality.

Even if the same ink is used, a driving method of a print head
suitable for the characteristics of ink is improved to enhance
the print quality. Further, a maintenance condition such as the
cycle of no—medi&m-ej ection or forced ejection in a capped state

is improved to prevent the nozzle apertures from clogging.

As described above, the print quality of a printing
apparatus can be enhanced when the ink characteristics and the
driving method for a print head work together, not only by the
ink characteristics. Although a result by such technical

development can be applied to a newly manufactured ink-jet



Fi el d; of the invention This invention relates to a process and

canposition for the rehabilitation and/or rejuvenation of the surface
5 of an antifouling paint which has been“n service on a ship's hull.
Background of the invention Antifouling paint traditionally

conpri ses gr@heﬁhgeappazfa(ehsa%@afe' %ﬁl&@aﬁr&z td sepegsﬁﬁdtmgaaﬁgaﬂatagnder
The. 10 biocide typically is a sparingly soluble biocide having a

sol ubi | i tyannesdmbepp@ﬁ IEgom tahmr&iapé;mmewouﬁd Iberpractigapli ) by
wei ght., pre%ﬁogguﬂ% when F%a'i)ung J.n%o cotn31deratlon the cost, labor and

others. This is because that the printing apparatus has to be
5 carried to the manufacturer and storing means in which control

data is recorded must be exchanged.

To cope with such a problem, as disclosed in Japanese
Patent Publication No. 2594912 for example,” there has been
proposed a printing apparatus in which semiconductor storage
10 means and an electrode connecting to the storage means are
arranged on an ink cartridge, a group of electrodes is also
arranged on the body of the printing apparatus, data stored in’
the semiconductor storage means is read, and recording operation

is controlled in accordance with the data.

is However, there is a prdblem that contact with the
semiconductor storage means is failed because of rough operation
for attaching or detachiﬁg an ink cartridge by a user or play
between a carriage and an ink cartridge, the reading of data is
disabled because of electrification or the application of a signal

20 at unsuitable timing and, in the worst case, data is lost and

recording operation is disabled.

The present invention is made in view of such a problem
and an object of which is to provide an ink-jet printing apparatus
wherein data stored in semiconductor storage means can be

25 prevented from being lost independent of unsuitable operation for

attaching or detaching an ink cartridge.

Another object of the present invention is to provide an

ink cartridge suitable for the above printing apparatus.
BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 shows an embodiment of a printing apparatus

according to the present invention mainly in relation to its



wi del y» used marine biocide is cuprous oxide, although ot her sparingly
sol ubl e copper and zi nc conpounds are alsg 15 used, as are organic
cormpounds of simlar solubility which are biocides for barnacl es, al gae
and/ or di atons. Wen the antifouling paint is applied to a surface such

as a shidtcrding mebhagh s alWleRWat L4 gldh H.%%embﬁg ﬁé’?éﬂ)é‘&!:?{ve draidd! e
bi ocide is sgw adual Iy | eached out of fhe paint, so
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prevent set} Hﬁ%}} Hf marine organi snms such as barnacl es, al gae or
di atons on ur'ts The antifouling paint binder can be of the

sol ubl e
Fig. 3 shows an embodiment of the carriage in the above

5 ©printing apparatus in a state in which an ink cartridge is
installed, Fig. 4 is a top view showing an embodiment of the
carriage in the above printing apparatus in a state in which an
ink cartridge is installed, and Figs. 5 (a)-and 5 (b) show an

embodiment of a contact mechanism of the above carriage.

10 Figs. 6 (a) and 6 (b) showan embodiment of an ink cartridge
suitable for the above printing apparatus, Figs. 7 {(a) to 7 (¢).
show an embodiment of a circulit board mounted on the ink cartridge
in relation to its superficial and rear structure and the size
of an electrode and Figs. 7 (d) and 7 (e) show a state of contact

15 with a contact, Figs. 8 and 9 show a process in Which the above
ink cartridge is installed, Fig. 10 shows the quantity of the.
movement of mainly an ink supply port where an ink supply needle 3
is inserted of the ink cartridge, and Figs. 11 (a) to 11 (c) show
a process of contact between the circuit board of the ink cartridge

20 and a contact of a holder.

Figs. 12 (a), 12 (b) to Figs. 14 (a) and 14 (b) are
respectively sectional views and top views showing another
embodiment of the present invention in a state in which the ink
cartridge is installed, and Fig. 15 is a sectional view showing

25 another embodime_pt of the present invention in a state in which

the ink cartridge is installed.

Fig. 16 is a sectional view showing another embodiment
of the head holder and the ink cartridge respectively in the above
printing apparatus, Figs. 17 (a) and 17 (b) are respectively a

30 plan and a side view showing an embodiment of the contact provided

to the above head holder, and Figs. 18 (a) to 18 (c) are



matrix or eroding'type, in which at least part of the 25 binder is
sparingly soluble in seawater and is grad‘#al |y di ssol ved i n seawater
after the biocide has been | eached out, or of the insoluble matrix
type, in which the binder has | ower seawater solubility but the pignment

volune  reapeRRifalivor rdit06iidd, Bl g18R! vieuCBnds aCiRpaRUview GRbwidiy
and. optional |y other pignents is higher. These types of ~_antifouling
pai nt are @esentiged beansd anainted om the deewe ink ®artxédg6uling and its
Prevention” published by Wods Hol e Cceanographic Institution in 1952.

A further type of gpjq.aRbifguli ' LndersH utr&ef"-qugbg%@y-r&{ itype
in 35 which a pol y%\gr'i cbbﬁ'%derégcs@gérzgg ugﬁ@;’@ﬁyﬁv& sed’ to becone Ehae
a process for inserting the ink cartridge, and Fig. 20 (a) is a
5 plan showing the other embodiment ‘of the contact mounted on the
above ink cartridge and Fig. 20 (b) shows a state in which ink

adheres.

Fig. 21 is a sectional view showing the other embodiment

of the head holder and the ink cartridge respectively in the

10 printing apparatus according to the present invention, and Fig.
22 is a sectional view showing first conduction in the process

for inserting the ink cartridge in the above printing apparatus.

Figs. 23 (a) to 23 (d) are respectively plaﬁs and side
views showing the -othér embodiment of the present invention in
15 relation to the arrangement of the contacts, and Figs. 24 (a) and
24 (b) are -respectivély sectional views showing another
embodiment of the mounting of.the circuit board on the ink

cartridge and a top view showing the structure of a mounting plate.

Fig. 25 is a sectional view showing another embodiment

20 of the mounting of the circuit, board on- the .ink cartridge.

Figs. 26 (a) and 26 (b) show the other embodiment of the

mounting of the circuit board.

THE.BEST MODE FOR EMBODYING THE PRESENT INVENTION

Fig. 1 shows one embodiment of an ink-jet printing
25 apparatus according to the present invention with respect to a
printing mechanism. A holder 4 for installing a black ink
cartridge 40 housing black ink described later and a color ink
cartridge 50 housing color ink is disposed on an upper surface

of a carriage 3 connecting to a driving motor 2 via a timing belt



WO 96/ 17024 ' -2- wat er - sol ubl e. One
exanple of this type is a triorganotin 5 acrylate or nethacryl ate pol yner
as, described in GB A :

1. Aprint head 5 to which ink is supplied from each ink cartridge

is provided on the lower surface of the carriage 3.

Fig. 2 shows an embodiment of the carriage in a state in
which the carriage is disassembled into a holder part and a head
5 part and Fig. 3 is a sectional structural view sectioned at an

ink supply port 44 of the black ink cartridge 40.

Ink supply needles 6 and 7 communicaping with the print '
head 5 are vertically penetrated in the bott;am of the carriage
3 so that they are located on the back side of the device, that
10 is, on the side of the timing belt 1. Levers 11 and 12 are
| respectively mounted at the upper end of a vertical wall 8 opposite
to each vicinity of the ink supply needles 6 and 7 out of the
vertical wall forming the holder 4 so that the levers are
regpectively rotatable along shafts 9 and 10. A wall 13 located
15 on the side of each free end of the levers 11 and 12 is composed
of a vertical part 13a near the bottom and a sloped part 13b sloped

outward in its upper area.

The levers 11 and 12 respectively extend from the vicinity
of the shafts 9 and 10 so that projections 14 and 15 respectively
20 fitted to overhangs 46 and 56 described later at the upper end
of the ink cartridges 40 and 50 are approximately perpendicular
- to each body of the respective levers 11 and 12, and hook portions
"18 and 19 elastically fitted to hooks 16 and 17 formed in the sloped
part 13b of the holder 4 are respectively formed.

25 Elastic members 20 and 21 for elastically pressing at.
léast the area opposite to the ink supply port 44 or 54 of each
ink cartridge 40 or 50, as shown in Fig. 4, when thé ink cartridge
40 is set in a normal position are provided to the back of each
lever 11 or 12, that is, the face opposite to a cover 43 of the

30 ink cartridge 40.



145759Q; another exanple is an acrylate or nethacrylate pol ymer havi ng
pendent- copper carboxyl ate groups as 5 described in EP-A-204456.

A potential problemin all antifouling péi nts, but nost particularly
with eroding or soluble matrix paints, is the build-up at the paint

surface of an out giod ¥ekeOb1agt 18 Méibe ¥E A RS2 10 imak €504 Y AhPiKg fthem

which al nost all 10 the biocide has been I'eached. "This "leached layer”
may c e Havieantt off Sriietd onVBEM (hethmblrej for dihe mespeqliere covers

presence qgf, the, | eac | ayer. may,.cause b 8)in f th y | J.ed
pai nt and%éetﬁaﬁéntoﬁgq%é%\ﬁ r’fﬁ%ﬂﬁ% andf 5%' ,tfo(i' exam@ﬁ\@, rfber”
the hardness of which is 10° to 70°, foamed material and a.felt

5 member and, further, gelled material are employed.

Windows 22 and 23 each upper part of which is open are
respectively formed on the vertical wall 8 located near the ink
supply needle. Further, continuous grooves 22c¢ and 23c are
respectively forméd on vertical walls 22a and 23a and at the

10 Dbottoms 22b and 23b to respectively form each windov_:, and contact
mechanisms 24 and 25 are respectively inserted into these grooves

22¢ and 23c and fixed therein.

As the contact mechanisms 24 and 25 are composed so that
they have approximately the same structure, one contact mechanism
15 24 will be described below. As shown in Figs. 5 (a) and 5 (b),
two types of slits 26 and 26' different in depth are formed
' approximately at fixed pitch, énd contact fo-rn-xing members 29 and
29! ﬁrdvi‘ded with conductivity and elasticity are fitted into each
slit 26 or 26' of the body 28 pfrovided with an elastically
20 transformable pawl 27 on both sides. These contact forming
members 29 and 29' are respectively located unevenly and fixed
so that t':hey are exposed on the superficial and rear sides of the
body 28.

Areas 29a and 29'a exposed from each one face of the
25 contact formirig members 29 and 29' respectively elastically come
in contact with the contact of a circuit board 30 by composing
the contact mechanisms 24 and 25 as described above and fitting
the circuit board 30 in front of a vertical wall 34 of a base 32,
areas 29b and 29'b exposed from t;he other face respectively
30 elastically come in contact with the contact of a circuit board
31 described later of the ink cartridges 40 and 50, and conduction

is acquired.



fromthe old | eached antifouling. Even before repainting 15 takes pl ace,

the | eached | ayer hinders the free rel ea of remai ni ng bi ocide from
underlying intact antifouling paint whi ch still contains the biocide,
and it thus retards the rate at which biocide is released fromthe

paint, perhaps I18VERbUaddytie A H1od rifitcheald 9VBs tHiEx@d avd ftief bottom
barnacles, 20 al gae_and/or diatons on the surface of the hull.

The obj ect o8f thachotdesnt Vi enbprsizratad pashi 3R of the hafe 32 spapgsed
conpositio d y [ Id & a
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approximately L-type. Windows 35 and 36 are respectively formed

5 inareas opposite to the contact mechanism24 and 25 on the vertical

wall 34 of the base 32 and the above circuit board 30 is held on

its front side.

The circuit board 30 is connected to control means 38 via

a flexible cable 37 shown .in Fig. 1, supplies a driving signal

10 for instructing the print head 5 to jet an ink droplet and comes
in contact with the circuit board 31 of the ink cartridges 40 and

50 respectively via the contact mechanisms 24 and 25.

Figs. 6 (a) and 6 (b) show an embodiment of the black ink

cartridge 40 and the color ink cartridge 50, a porous member 42

15 impregnated with ink is respectively housed in containers 41 and
51 formed so that they are substantially rectangular

pa:al]:elopipeq and the resp'ective up;l:er faces -are respectively

sealed by the covers 43 and 53.

~ The_ink supply ports 44 and 54 are respectively formed
20 in positions opposite to the ink supply needles 6 and 7 when the
'ink cartridges are respectively installed in the holder 4 at the
bottom of the respective containers 41 and 51, and overhang
portions 46, 56 and 56 for fitting to the respective projections
14 and 15 of the levers 11 and 12 are integrated with the respective
25 upper ends of thg_. vertical walls 45 and 55 on the side of the ink
supply ports. The overhang portion 46 of the black ink cartridge
40 is continuously formed from one end to the other end, the
overhang portion 56 of the color ink cartridge 50 are individually
formed so that they are located on both gides and, further,
30 triangular ribs 47 and 57 are respectively formed between each
lower surface and the wall 45 or 55. A reference number 59 denotes

a concave portion for preventing wrong insertion.



25 Summary of the invention A process according to the invention
for removal from a hull of a ship of .the outer |eached | ayer of an
antifouling paint originally conprising 8 pai nt bi nder and a biocide
but from which seawater-sol uble material has 30 been |eached is

characterised in thghcav tibrfP2Bsdid 8 are GEESE i vl Formed b the
sol vent for the paint binder remaining in the | eached layer is applied

to the survereical wallsetmmnd A8 iongthe sideand the inksawRPLK¥UBCFEEa®Rd
is . b d with water t ' ; 3
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di spersi bl € conposition co I Nl ng
of the width of the ink cartridges 40 and 50 and the circuit boards

5 31 are respectively installed in the above concave portions.

Contacts 60 in plural' rows in a direction in which the
cartridge is inserted, in two rows in this embodiment, are formed
in a position respectively opposite to the contact forming members
29 and 29' of the above contact mechanism 24 on the side of the

10 surface when the circuit board is attached to the ink cartridge
of the circuit board 31 as shown in Fig. 7 (a). A semiconductor
storage means 61 may be mounted at the rear surface of the circuit
board 31 so that the semiconductor storage means is connected to
these contacts 60 and, if necessary, is molded by ink-resistant

15 material and is kept unexposed. The semiconductor storage means
61 may store data of the quantity of ink housed in the ink cartridge
40 or 50 to which the semiconductor storage means ig provided,
the manufacturing date of the ink, its trademark and the like.

If requiréd,' the semiconcilictor-storage means 61 stores data such

20 as a maintenance status transmitted from the body of the printing

apparatus. A.reference number 60' denotes an electrode used for

a check during its manufacturing process.

Out of electrodes 60 formed on the circuit board 31, for

a small electrode 60-1 shown in Fig. 7 (c¢), the height Hl may be

25 1.8 mmand the width Wl 1'mm, for a large electrode 60-2, the height
H2 may be 1.8 mm and the width W2 is 3 mm. Particularly, contact
with the contact forming members 29 can be secured by forming the
small electrode 60-1 in a rectangle in which the length in the
inserted direction of the ink cartridge 40 or 50 is longer than

30 that in the other direction, minimizing the width W1 of the

electrode even if there is a 1lift Ah between the ink cartridge

40 or 50 and the holder 4 as shown in Fig. 11 (c).
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On the circuit board 31 on which the semiconductor storage
means 61 is mounted as described above, at least one through hole
3la and a concave portion 31b are formed, and projections 45a,
45b, 55a and 55b for positioning together with the through hole
3la and the concave portion 31b and overhangs 45c, 45d, 55c¢ and
55d which are elastically in contact with the side of the circuit
board 31 such as a rib and a pawl are respectively formed near
the ink supply ports 44 and 45 in a direction in which the cartridge
is inserted in the vertical direction of the .éircuit board 31 on
the vertical walls 45 and 55 which are respectively the mounting

faces of the ink cartridges 40 and 50.

Hereby, the circuit board can be readily installed,
respectively fitting to the ribs 45¢, 45d, 55c¢ and 55d by pressing
the semiconductor storage means 61 on the respective walls 45 and
55 of the cartridges 40 and 50, regulating the position of the
semiconductor storage means according to the projection. Heréby,

the cartridge is, not required to be thickened uselessly for

. forming a hole for a screw, filling ink of sufficient quantity

is enabled, not screwiﬁg fastening in which work is relatively
troublesome but hot riveting in which work is easy can be applied

and a manufacturing process can be simplified.

In this embodiment, wilen the cartridge 40 is installed
with the lever 11 1lifted up to an approximately vertical position,
the overhang 46 formed on the side of the ink supply port is caught
by the projection 14 of the lever 11, the si:de of the other end
is supported by the sloped part 13b of the holder 4 and held in
a state in which the side of the ink supply port is lifted as shown
in Fig. 8. In the above installation, if the ink cartridge 40
comes in abutment against the body of the printing apparatus, the
circuit board 31 is protected by the overhang portion 46 in the
upper part, as the circuit board 31 is also housed in the concave
portion 48, no shock directly operates on the circuit board 31

and damage is prevented.
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ink supply port 44 comes in contact with the tip end of the ink

supply needle 6 as shown in Fig. 9.

As a part over the ink supply port 44 of the cartridge
40 is pressed by the elastic member 20 when the lever 11 is further
turned in this state, the ink supply port 44-is pressed on the
ink supply needle 6 by pressure amplified based upon the ratio
of the length of the lever 11 and distance between the shaft 9

and the elastic member 20. When the lever 11 is pressed to the

- end, it is fixed by the hook 16 with the lever 11 always elastically

pressing the cover 43 of the ink cartridge 40 on the side of the

ink supply needle via the elastic member 20 as shown in Fig. 3.

Hereby, the ink cartridge 40 is elastically pressed under
fixed pressure with the ink supply port 44 fitted to the ink supply
needle 6 and a state in which the ink supply port 44 is fitted
to the ink supply -I_1eed1e 6, holding them airtight is maintained
indépendent of vibratior} in printing, shock and :vibration due to

the movement of a printing apparatus and others.

As the circuit board 31 is l<.>cated in the center in the
width of the cartridge 40 on the vertical wall 45 in the vicinity
of the ink supply port, .the vertical wall 45 on which the circuit
board 31 is fixed is moved possibly in parallel with a locus on
which the ink éupgly port 44 is regulated by the ink supply needle
6.

In the meantime, as the circuit board 31 is located in
the vicinity of the ink supply needle 6 even if the cartridge 40

rattles when it is installed and a turn is caused with the ink

supply needle 6 in the center, the quantity a of a turn is extremely

small as shown in Fig. 10.

5
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t he
.contact mechanism 24 in defined order and in order grouped

5 wvertically, prevents data from being lost in the semiconductor
storage means 61 due to the application of signals in unprepared
order, the contact forming members 29 and 29' elastically come
in contact with the contact 60 of the circuit board 31 in a state
in which the ink cartridge 40 is securely i;lstalled, and the

10 reading of data stored in the semiconductor storage means 61 and
the writing of data on the side of the printing apparatus are
enabled.

When the installation of the ink cartridge 40 or 50 is

finished, the contact forming member 29a of the contact mechanism

15 24 comes in contact with the electrodes in the upper row out of

the electrodes shown in Figs. 7 (d) and 7 (e) and the contact

. forming member 29'a comes in contact with the electrodes in the

lower row. Two contact forming members 29 are in contact with

the electrode 60-2 arranged in the center in the lower row. The

20 two contact forming members 29 touched to the electrode 6§0-2 are

grounded and it can be judged by detect:ing conduction between
these on the side of the printing apparatus whether the ink

- cartridge 40 or 50 is installed or not. Further, as the width

_ W2 of the electrode 60-2 is larger than that of the other electrode

25 60-1 and the electrode 60-2 is located on the central line of the

ink supply port, the electrode 60-2 securely comes in contact with

the contact formi\ng member 29'. As the electrodes 60-1 and 60-2

are exposed and a user can check them easily in case the failure

of contact is verified, the electrodes are simply wiped by cloth

30 and others and conduction can be recovered.

When fitting to the hook 16 is released and the lever 11
is turned upward in case ink in the ink cartridge 40 is consumed,

the projection 14 of the lever 11 is fitted to the lower part of



antifoyling paint with the ship in a substantially 25 vertical position
substantially w thout running down the o hul | . Detail ed Description
In, the case of an eroding or soluble nai¥|x antifouling paint the paint
bi nder can for exanple be 30 rosin or nmaleinised or fumari sed rosin. The

pai nt bi ndehe ovefRang! bEbabhves Yoberite hintl apdi-t £ Ldger i i €he gpyoeessfas
exanpl e a pol yner contalning units_of an al koxyal kyl acryl ate or
net hacr yl a®RoWndm BEI mrét-ho¥ e heveraileigfurther pyrpsd 3 kpistate,

acrylate Oéhg%trh@g&gt@ti%gaes a9es5'1Padkd By the lever 11 and fitting to the

ink supply needle 6 is released. As the upper half of the ink
5 cartridge 40 is exposed from the holder with the overhang 46 on
the side of the ink supply port sﬁpporte'd by the projection 14
of the lever 11 as shown in Fig. 8 when the turn of the lever 11
up to an approximately vertical position is finished, the ink

cartridge can be easily extracted.

10 In the above embodiment ,: only the side of the ink supply
port is pressed, however, it is more effective that elastic
members 100,101 are provided in two locations in the longitudinal -
direction of the lever 11 as shown in Figs. 12 (a) and 12 (b) and
in the case of the wider cartridge 50 for color ink, elastic members

15 102 to 105 are provided in four locations, dispersing the elastic

members in the direction of the width of the lever 12.

As shown in Figs. 15, ‘'when elastic members 106 and 107
in size covering the approximately overall face are mounted, the
cartridges 40 and 50 can be more secu'rely held by large frictional
20 force. In this case, it is desirable that thickness and elastic
modulus are selected so that pressure on the side of the ink supply

port is larger than that in the other area.

Further, as showh in Figs. 14, if elastic members 108 and

109 similar to the elastic members elastically pressing the upper

25 surface are laid flpproximately in the center of the bottom of the
_ holder 4, airtigﬁt capability between the ink supply port 44 or

54 and the ink supply needle 6 or 7 of the ink cartridge 40 or

50 can be maintained independent of vibration and shock.

Further, even if at least one plate spring 70 protruded
30 at least on the side of the ink supply port is fixed to the side
of a free end at the back of the lever 11 as shown in Fig. 15,

the ink cartridge 40 can be fixed in the holder. In this case,
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it is more effective that non-slip and others are stuck on the
side of the free end 70a of the plate spring ‘70 or on the cover

of the ink cartridge.

Fig. 16 shows an embodiment in case a circuit board is
arranged at the bottom in the vicinity of an ink supply port of
an ink cartridge, an ink supply needle 6 communicating with a print
head 5 is planted at the bottom of a carriage and a board 81 on
which elastically transformable contacts 80-1, 80-2, .. 80-6
formed by a spring are formed is provided in a position possibly
adjacent to the ink supply needle 6 as shown in Figs. 17 (a) and
17 (b).

In the meantime, an ink supply port 14 which can be fitted
to the ink supply needle 6 is provided at the bottom of an ink
cartridge 40, a concave portion 82 is formed in a position possibly
close to the ink supply port 14 and in a position opposite to the

contact board 81 and a CerU.lt board 83 is fixed diagonally so

that the c1rcu1t board has an angle 0 with each vertex of the
cortacts 80-1 to 80-6.

Through holes 83a and 83b for a positioning are formed °
on the circuit board 83 as shown in Fig. 18(a); semiconductor
étorage meax:ls 84 ie mounted on the sur.face on the side of an ink
housing chamber, that is, at the back as shown in Figs. 18 (b) and
18 (c¢) and contacts 85-1, 85-2, .. 85-6 connected to the data input
terminal and the driving power supply terminal of the
semiconductor storage means 84 fer acquiriﬁg conduction to the
contacts 80-1 to 80-6 on the side of the carriage, are formed on

the side of the exposed surface.

As the semiconductor storage means 84 is mounted at the
rear surface of the circuit board 83 as described above, the degree
of freedom in arranging the contacts is enhanced. The surface and
the rear of the circuit board 83 can be effectively utilized and

electrodes to be the contacts 85-1, 85-2, .. 85-6 can be formed



met hacyyl ate such as hydroxyethyl nethacryl ate as described in _
W0-93/02146. Alternatively, the binder ma be a mxture of rosin wth
such a hydrophilic acrylic pol yner ot4with any other acrylic polymer
such as 5 polybutylacrylate or with a vinyl ether polynmer such as a

copol ymer of yi8y!eJBiKY leaidiar tgfatth téienil:%l?lgbqgii@gr 8? conngiclax.lonaggf'xaf)g'
Wi I st these binders are Iintended to Dbe, and usual'ly "are, gradually
di ssol ved Becusadat ek ,molding agenthemm beurdatildy apphield teathedshagaceup

to 50 or 1 ' ns thick sonetines forms, partjcul ar in_the case of
sol ubl e maggi &’ﬁgﬁgn%gmﬁ?%c@&ﬁ‘ﬁ‘&itﬁra EP@&i“}%ag’sa@r"yH% égrm%%l‘s’/h’éh%ii a
vinyl ethetonsligeringswhathed appliehtlilth precision is high or not to

S prevent from adhering to the contacts 85-1, 85-2, .. 85-6 and the

manufacturing process can be simplified.

Further, because the semiconductor storage means 84 is
mounted on the cartridge with the status hidden by the circuit
board 83, a user can be prevented from touching' to the storage

10 means unintentionally, liquid such as ink can be prevented from
adhering to the storage means, and electrostatic destruction and

an accident caused by a short circuit can be- also preirented.

The semiconductor storage means 84 is connected to
control means not shown of the printing apparatus via the contacts
15 85-1, 85-2, .. 85-6 and the contacts 80-1 to 80-6, data stored in
the semiconductor storage means is read and data such as the
quantity of ink consumed by printing operation is written to the

means.

In this embodiment, when the ink cartridge 40 reaches the

20 vicinity of the bottom of the carriage in case the ink cartridge
40 is installed, the ink supply needle 6 enters the ink supply
port 14 as shown in Fig. 19, forms a passage, the contacts 80-1

to 80-3 near one side of the circuit board 83 having an angle 6

with a horizontal plane first come in contact with the contacts

25 85-1 to 85-3 and _conduction is acquired.

when the cartridge 40 further is further lowered, the
contacts 80-4 to 80-6 near the other side of the circuit board
83 come into contact with the contacts 85-4 to 85-6 and all contacts

become conduction.

30 Therefore, power is supplied to the semiconductor storage
means 84 through the contacts 80-1 to 80-3 and the contacts 85-1



pai nt binder. The binder is often a m xture of resins with different
seawat ef solubility, and the |ess soluble_5 15 resins frequently becone
enriched in the | eached | ayer. I'n the case of an insoluble matrix
antifoul ing paint t he paint binder can for exanple be a vinyl chloride

pol ymer sutie 85-3 by miidhkenddetionysafhiat acepidiedeb. as to Indkt ialiaent
can-forma thick |l.eached |ayer, particularly 20 if the pignent vol une

concent r at iFOF SEMLFENGHGHOY StogrgR meanghBier jRakalcyr Pfemravaniad from

concentrat hying lost by accessing to data stored in the semiconductor
storage means 84 via the contacts 80-4 to 80-6 and the contacts
5 85-4 to 85-6 which become conduction after the above conduction

is acquired.

In the meantime, when the ink cartridge 40 is pulled out

from the carriage, termination processing can be executed by power

still supplied by the contacts 80-1 te 80-3 and the contacts 85-1

10 to 85-3 and afterward, power can be turned off though the contacts
80-4 to 80-6 and the contacts 85-4 to 85-6 are first disconnected.

. - When processing for the semiconductor storage means 84 finishes
as described above, the ink supply needle 6 is pulled out from

the ink supply port 14.

15 Fig. 20 (a) shows the other embodiment of contacts 85-1
to 85-5 formed in an ink cartridge 40. Conductive patterns 86 _
and 87 are formed between a cqlumh of contacts 85-1 to 85-3 by
which conduction is first acquired when the ink cartridge 40 is .
i.nserted and a column of contacts 85-4 to 85-5 by which conduction

20 is afterward acquired.

For example, the contacts 85-1 and 85-3 are selected as
a detection terminal and two of the contacts 85-4 to 85-5, that

is, 85-4 and 85-5 may be selected as a power supply terminal.

In the arrangement described above, if ink K adheres
25 across the terminals 85-4 and 85-5, serving as a power supply
terminal as shown in Fig. 20(b), resistance be‘tv:reen the terminals
85-4 and 85-5 is detected by the contacts 85-1 and 85-3, by which
conduction is first acquired together with the contacts 80-1 and
80-3 of the holder 4 when the ink cartridge is inserted. If the

30 detected resistance is lower than a predetermined value, the

supply of power to 80-4 and 80-5 by which conduction is next
acquired together with the power supply terminals 85-4 and 85-5



Antifouling paints of the "self-polishing" type generally have a thin
outer leached layer, typically 10 to 10 mcrons thick, of paint binder
which is at |least partly 25 hydrolysed but which has not yet dissolved.
Such a thin | eached | ayer does not spoil the antifouling efficiency of
the paint,idwtoppedmnd aresadeident lwawkes] bydat shoeshoedrcuitt dae| tacHel

| ayer before overcoatin L.t h futrther antifouling. 30 The sol vent
conposi ti o?n%??:ﬂni Eabgﬁ\/gdcta& %’ﬁeprecj‘luggréhed | ayer of antifouling paint
shoeul d di ssol ve the pai nt binder remaining in the | eached | ayer or

emul sify it Fig. 21 shows another preferred embodiment of the present

invention in which a circuit board 83' on which contacts 85-1'
5 to 85-6' formed such as to be secured horizont_:ally at the bottom
of an ink cartridge 40 while the circuit board is always pressed
upward by a s.pring or the like. A board 81' on which two columns
of contacts 80-1' to 80-3' and contacts 80-4"' to 80-6' are formed
is formed in such a manner that difference g in a level is madé

10 between the tip ends of the two columns is provided.

Also in this embodiment, as shown in Fig. 22, as the first

col'umn.of contacts 85-1' to 85-3' and the contacts 80-1' and 80-3'
first become conduction. Next, the second column of contacts
80-4' to 80-6' respectively short in a stroke come in contact with

15 the contacts 85-4' to 85-6' and conduction is acquired, so that
the similar action and effect to those in the above embodiments

are. produced.

In the é.bove embod.imen.t,. the contacté 80-1 to 80-6 and

85-1 to 85-6-are divided into plural columns and difference in
20 time until conduction igacquired is provided bei:ween the columns.
However, it is clear that the similar effect may be realized even

- if the contacts 80-1 to 80-6 and the contacts 85-1 to 85-6 are
respectively arranged in one row as shown in Figs. 23 (a) and 23 (b),

and a board 83 on which the contacts 85-1 to 85-6 are formed is

25 angled as shown in Figs. 23(c) and 23{(d) so that conducting time
becomes differenE between the contact 80-1 and 85-1 on one side

and the contact so-é and 85-6 on the other side. Similarly, if

the position of each end of the contacts 80-1 to 80-6 is designed

to be differentiated, so that the same function may be achieved.

30 ' In the above embodiments, the mode according to which the
ink cartridge is mounted on the carriage is described as an example.

However, it is apparent that a similar effect may be obtained



sufficiently that it can be washed off with water. The _ sol vent _
conposi tion nust be at |east water-di sper%bl e, 35 that is to say it nust
at -l east disperse in water and may 96/ 17024
PCT/ GB95/ 02816

even if the present invention is applied to a printing apparatus

of a type inwhich an ink cartridge is housed in a cartridge housing
area of the apparatus body and is connected to a print head via

an ink supply tube.

5 That is, contacts have only to be formed in required
positions on the exposed face of the ink cartridge and the above
contacts 85-1 to 85-6 have only to be formed in touchable positions
opposite to the contacts of the ink cartridge when the ink

cartridge is installed.

10 In addition, the same efféct may be accomplished even in
an arrangement in which the board 83 is mounted at the bottom of
the ink cértridge 40 via a mounting ﬁlate 88 having elastically
transformable pawls 88a protruding therefromat least at both ends
on the open sides of the mounting plate, after inserting a coil

15 spring 86 or an arcuate plate spring 87 into a concave portion
as shown in Figs. 24 and 25. Alternatively, the same effect may
be obtained if the semiconductor storage means 84 is mounted on

- the mounting plate 88 thereby to form the contacts 85-1, 85-2,
- 85-6. According tothis arrangement, if merelya jig is prepared,

20 the pawls 88a can be removed by the jig and the .b.oard 83 can be

detached from the cartridge 40 in a factory while precluding

-

unnecessary detachment by user.

Further, in the -above embodiments, projections for
positioning may be formed on the ink cartridge and the circuit
25 Dboard is posit'ion\ed. However, the similar effect can be achieved
in another arrangément in which a concave portion 93a is formeq
on a wall of an ink cartridge 90, a wall 93 adjacent to the bottom
92 on which an ink supply'port 91 is formed, in this embodiment
as shown in Fig. 26 (a), a circuit board 83 is housed and fixed

30 in the concave portion 93a.



-5- ., be water-mscible or dissolve in water. It may itself be an

aqueous conposition containing for exanp# at least 20 or 40% up to 80
. 90% wat er, by wei ght. e @ cases, particularly for renoving

Ieached 5 Iayers based at |east partly on a rosin binder, the sol vent

conposi tion cont ai Df RedyssLen] ROEilal Y&NFhiEhdan be @ie%i@d/e&ocr od'esaﬁdses
the paint binder remaining in the | eached _| ayer. iolvent whj ch

parti cul ar P42 J8RY Upe 13kS0 apri e an ﬁé‘%éﬁ’eglﬂos?ﬁ (By epBRd; BaY PEr ﬁ?c
hydr ocar bogg,195SH§N128nk! BRASREoff QkeeXanmpl e D-1inonene, or pinene. The

According to the present invention, as the ink supply

5 needle is located near one side in-a direction perpendicular to

the direction of the reciprocation of the carriage, the circuit

board is mounted on the wall in the vicinity of the side on which

the ink supply port is formed of the ink cartridge, the plural

contacts for connecting to external control mears are formed on

10 the exposed surface of the circuit board and the semiconductor.

storage means is_ accessed from the external control means via the
contacts, the circuit board is located on the side of the' ink supply

port and the face on which the circuit board is fixed is moved

along the ink supply needle. Therefore, even if there is play

15 Dbetween the carriage and the cartridge, the cartridge is moved

according to a locus defined by the ink supply needle and the ink

_supply port, the contacts are connected to the external control

means in a défined order and data stored in the semlconductor

storage means éan be securely prevented from’ belng lost by the

20 application of signals in an unprepared order.



hydrocatbon solvent can alternatively be a "white spirit”, which is a
preédomi nantly aliphatic, especially par aflfgi ni c, hydrocarbon m Xxt ure.
The white spirit is preferably one having sone aromatic content, for
exanple 10 to 30% by 15 weight aromatics, although entirely aromatic
hydr ocar boWHAT ISOICGIARMERUIESt ess effective than white spirit. Wite

spifit

is itself |ess effective than D-1i nbnene as a sol vent for

| eached rosin |ayers, that Qg sa need to be u at a higher
concentration in tHe sol velt® ’fg‘ (%Fpé’:ﬁ’t‘f%‘rf‘%ra]%??ﬁa%ufoﬁ’@‘éiugéﬁgacta time

bet ween

spirit may_ be referred because of | ower cost.

reafipioraited) cafr iy 6ANMSL &h Gh 3ntt E@bﬁ%%é@aﬂ& d¥artri,

ternatrvey a m u

of white spodideranda Padigdnhead communicating with said ink supply needle

for ejecting ink droplets are formed; and an ink cartridge mounted
on said ink supply needle having semiconductor storage means
storing ink information, wherein said ink supply needle is located
near an end of a side in a direction perpendicular to the
reciprocated directions of said carriage; a circuit board is
mounted on a wall of said ink cartridge in the vicinity of the
side on which said ink supply port is formed; plural contacts for
connecting to external control means are formed on an exposed
surface of said circuit board; and said semiconductor storage
means is accessed from said external controi means via said

contacts.

2. An ink-jet printing apparatus according to Claim

"1, wherein said plural contacts eer.me'é:t to said external storage

is attached or detached.

3. An ink-jet printing apparatus according to Claim
2, wherein said circuit board is arranged on a side wall of said
ink cartridge close to said ink supply port, and said plural
contacts are divided into plural groups each of which is located
at an interval in a direction in which said ink cartridge is

attached or detached.

4. An ink-jet printing apparatus according to Claim
2, wherein said circuit board is arranged on a surface on which
said ink supply port is formed, and said plural contacts are
divided into plural groups each of which is located at different
héight in a direction in which said ink cartridge is attached or
detached.

KT O R A

te
re

* means at different time in a process in which said ink cartridge -



hydr ocarbon may be used. The proportion of hydrocarbon 25 solvent in the
sol vent “conposition is preferably at Ieagb 5 and may be up to 50 or
even 80% by weight, with the npst préferred proportion being in the
range 8 or 10 to 30% by wei ght for many | eached | ayers. When

a hydrocarbon sol vent is uggdihke]selmeiitin) appMRetid 8BcBLalfkAPblaim

contains sufficient of a surfactant to ensure that the hydrocarbon
sol vent i s 29t &leredinontarts which eonbagenvitbnpbei cootagted/ of e t he

sol vent . ] i is itself water-dispersible qn washing, wt
wat er . The S&dT agfaﬁnc%a%n %%%1incf%tr]6? n'B%?Bﬂi E""Brgl"\ivgeg 1%t9 pqural
groups, and each group is located at different height in a

direction in which said ink cartridge is attached or detached.

6. An ink-jet printing apparatus according to Claim
2, wherein said circuit board is arranged on a surface which is
angled from a plane perpendicular to a direction in which said

ink cartridge is attached or detached.

7. An ink-jet printing apparatus according to Claim
1, wherein said semiconductor storage means is mounted on the

surface of said circuit board on which said contacts are formed.

8. An ink-jet printing apparatus according to Claim
1, wherein said semiconductor storage means is mounted at the rear

surface of sa_tid circuit board where said contacts are formed.

9. An ink-jet printing apparatus according to Claim
1, wherein said circuit board is secured to said ink cartridge

so that the circuit board can be detached.

10. An ink-jet printing apparatus according to Claim
1, .wherein a o;:oncave poz;:tion or a through hole f'or.positiéning
is formed on said circuit board, and a projection for fitting into
said concave portion or said through hole is formed on said ink

cartridge.

11. An ink-jet printing apparatus according to Claim
1, wherein the side of said circuit board is fixed by a rib or

a pawl formed on said ink cartridge.

12. An ink-jet printing apparatus according to Claim
11, wherein said rib or pawl is formed at an interval in a direction

in which said ink cartridge is attached or detached.

* [= L L] ] *



35 cationic surfact ant; an exanple of a suitable anionic surfactant is

an” amoni um am ne or alkali netal salt %fl a WO 96/ 17024
PCT/ (GB95/ 02816 - 6-
13. An ink-jet printing apparatus according to Claim

1, wherein a concave portion to the extent that -said circuit board
can be housed is formed in the mounting area of said circuit board

of said ink cartridge.

14. An ink-jet printing apparatus according to Claim
1, wherein: a lever supported by a shaft on the side of said ink
supply needle so that the lever is rotatable and which canbe fitted
on the side of the other end is provided; and an elastic member
for elastically pressing the upper surface of said ink cartridge
is provided at least in'an area opposite to said ink supply needle

to said lever.

15. An ink-jet printing apparatus according to Claim
1, wherein said lever is provided with a projection for fitting
to an upper part on the side of said ink supply port of said ink
cartridge with the projection lifted on the side of the ink

cartridge in the vicinity of said shaft.

. 16. . An ink-jet Pprinting apparatus accordlng to Clalm
1, further including an elastic contact forming member protruding
from said ink supply needle toward said ink cartridge and

connecting to said circuit board.

. 17. An ink-jet printing apparatus according to Claim
1, wherein: a circuit board for -connecting to said external '
control means is provided outside the side of said ink supply port;
and conduct:.on to said semiconductor storage means of the ink

cartridge is acquired via said elastic contact forming member.

18. An ink cartridge for supplying ink to a print head
to which ink is supplied via an ink supply needle, wherein: said
ink supply port into which said ink supply needle is inserted is
formed on one face of a container forming an ink housing chamber;

a circuit board is mounted; and plural contacts for connecting

_—
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| ong- chai n sul phoni c acid such as dodecyl benzenesul phoni c acid. The
surfactant can be present at up to 30% by, wei ght of the sol vent
conposition, nost preferably at 5 to 55% particularly 15 to 25% by
wei ght . 5 An exanple of a solvent which is mscible with water
and whi ch ¢an extrersed. icortthmls ddesard @ fesinddon £han exposasdeurdaehaf

for exanpl e nef hoxypr.opanol , . et hoxyet hanol , but oxyet hanol or
et hoxyet hOMM&u%}%%T al cohol acts as a solvent for
hydrophilic acrylic polynmers and for 10 vinyl ether polynmers. Esters of
such ether alcoholg9.for an ink cartridge according to Claim 18, wherein:

said circuit board is arranged on the face on which said ink supply
port is formed; said plural contacts are divided into plural
groups; and each group is located at different height in a

direction in which said ink cartridge is attached or detached.

20. An ink cartridge according to Claim 18 or 19,
wherein contacts in said group are connected to contacts on the

gide of the printing apparatus body at different time.

21. An ink cartridge according to Claim 18, wherein
said circuit board is provided on a central line crossing said

ink supply port.

22. An ink cartridge according to Claim 18, wherein
said circuit board is aligned with a central line in the direction

of the width of the face adjadent to said ink supply port.

23. An ink cartridge according to Claim 18, wherein

said ink supply needle is formed on a carriage.

24. An-ink cartridge according to Claim 18, wherein.
¢ one of said plural contacts touches to plural contacts on the side
of a printing apparatus and used for detecting whether the ink

cartridge is installed or not.

25. An ink cartridge according to Claim 18, wherein:
one of said plural contacts touches to plural contacts on the side
of a printing apparatus and used for detecting whether the ink
cartridge is installed or not; and said one of said plural contacts

is formed so that it is larger than the other contacts.

26. An ink cartridge according to Claim 18, wherein

said contact is formed in a rectangle in which the side in a
—_—
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exanpl e net hoxypropyl acetate, can also be used. O her al cohols or
carboxylate esters may also be useful. Th proportion of water-mscible
sol-vent, for exanple ether al cohol, in the solvent conposition can be
up to 50% by 15 weight, preferably up to 25% for exanple 1 to 20% by

wei ght . Wi gutdsende ofhisilc lara indkt eantiridde d soigaserted isolleager rehare

sol vent conposition may aid in the so] ution or dispersion of a
hydr ocar boﬁ?’fol An arfothds <gl"‘n’ée‘é‘b:'r"?/‘%‘nt conposition’is preferably

thi ckened before 20 application to the |eached layer on the ship's hull,
for exanpl e by iycor por ain @AkOtadtihigkeatf8radegt toft rdimalkes wherein

said circuit board is arranged on a face which is angled from a
plane perpendicular to a direction in which said ink cartridge

is attached or detached.

28. An ink cartridge according to Claim 18, wherein
said semiconductor storage means is mounted on the surface of said

circuit board on which said contacts are formed.

29. An ink cartridge according to Claim 18, wherein
said semiconductor storage means is mounted at the rear surface -

of said circuit board where said contacts are formed.

30. An ink cartridge for supplying ink to a print head
to which ink is supplied via an ink supply needle, wherein: said
ink supply port into which said ink supply needle is inserted is
f;)rmed-. on 6né face of a containér forming an .ink housing chamber;
a ciréuit board is mounted in the vicinity of éaid ink supply port;
and plural contacts for connecting to external control means are

formed on the exposed surface of said dircuit board.

31. . An ink cartridge according to Claim 30, wherein:
said circuit board is arranged on another face adjacent to a face
on which said ink supply port is formed, and said plural contacts
are divided into plural groups each group of which is located at
an interval in a direction in which the ink cartridge is attached

or detached.

32. An ink cartridge according to Claim 30, wherein:
said circuit board is arranged on the face on which said ink supply
port is formed, and said plural contacts are divided into plural
groups each group of which is located at different height in a

direction in which said ink cartridge is attached or detached.

* c L M - *



the conposition thixotropic or pseudoplastic. The solvent  conposition
may even be gelled, provided it is capable of being applied to the hull.
The thickening agent used is 25 preferab#4 a fine-particle silica gel such
as that sold under the Trade Mark "Aerosil 200", which can for exanple

be used at 2 to 6% wei g o Lt] ad/ oL a lpda tlo_rglt
clay. The thi ckened:%s/bl ven:ﬂ%oirr%%g(??’:fgﬁi)ﬁgét égeofragﬂér b glﬁ'&s % Vi scgas%'t y
at | ow or zhersimasaid gieoup 3s tdmmected uad doritpetatontthe sddevst the

application of a thick Layer of the solvent conposition, preferably at
| east 100 g‘?c&cﬁ%n%‘? ¥ PTERGNPE 2BBBTBFUB08 EnfitERT SRS M- 250 or even 500
mcrons thick (wet filmthickness), and it I nhibits the penetration of
the sol vent conposi34on intan ink cartridge according to Claim 18, wherein

said circuit board is aligned with a central line crossing said

ink supply port.

35. An ink cartridge according to Claim 30, wherein
said circuit board is aligned with a central line in the direction

of the width of a face adjacent to said ink supply port.

36. An ink cartridge according to Claim 30, wherein

said ink supply needle is formed on a carriage.

37. An ink cartridge according to Claim 30, wherein
one of said plural contacts touches to plural contacts on the side
of a printing apparatus and used for detecting whether the

corresponding ink cartridge is installed or not.

E 38. An ink cé.rtridge 'accord'.:':ng to .('.‘.‘laim 36, whérein:
one of said plural contacts touches to plural contacts on the side
-of a printing apparatus and used for detecting whether the
corresponding ink cartridge is installed or not; and said one of
said plural contacts’'is formed so that it is larger than the otﬁér _

contacts.

39. An ink cartridge according to Claim 30, wherein
said contact is formed in a rectangle where the side in a direction
in which an ink cartridge is attached is longer than the side in

another direction.

40. An ink cartridge according to Claim 30, wherein
said circuit board is arranged on a face angled from a plane
perpendicular to a direction in which said ink cartridge is

attached or detached.

—\
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35 thesintact antifouling pai nt bel ow the | eached | ayer. The t hi ckened

sol'vent “conposition is preferably applieggby WO 96/ 17024
PCT/ GB95/ 02816 -7-
41. An ink cartridge according to Claim 30, wherein

said semiconductor storage means is mounted-on the surface on

which said contacts are' formed of said circuit board.

42, An ink cartridge according to Claim 30, wherein
said semiconductor storage means is mounted at a rear surface

where said contacts are formed of said circuit board.

43, An ink cartridge according to Claim 41 or 42,
wherein said contacts are formed on the side of said ink supply

port.

44 . An ink cartridge according to Claim 30, wherein

said circuit board is fixed so that it can be detached.

45, An ink cartridge according to Claim 30, wherein
a concave portion or a through hole for positioning is formed on
said circuit board; and a projection for fitting into said concave

portion or said through hole is formed in said ink cartridge.

46. .. An ink cartridge acco_r'ding.to Claim 30; wherein
a rib or a pawl for elastically pressing is formed on the side

" of said circuit board.

47. An ink cartridge according to Claim 46, wherein
- _ said rib or pawl is formed at an interval in a direction in which

said ink cartridge is attached or detached.

48. - An ink cartridge according to Claim 30, wherein
a concave portion to the extent that said circuit board can be

housed is formed in the mounting area of said circuit board.

49. An ink cartridge according to Claim 30, wherein
an overhang portion is formed in the vicinity of an upper part

of an area in which said circuit board is fixed.

A I



- spray,~for exanple airless spray, especially when treating bi g shi ps,
but it ¢an alternatively be applied by brush or roller. The thickened
conposition is preferably able to bezébplied to a ship's hull when the
shipisina 5 substantially vertical position, for exanple in a dry

dock, substantiallsgm thouty I?.?xkc83P9§Ehggnaéaaghﬂﬂgd9&w1aimt/-fi?, Wﬂé&:ein
The sol vent conposition can contaln one Or nore addi t1onal 1'ngredients,
f or exanpl @aid ougrbengaportiod Pprodmudds dnptlgesmertticadi divesthion ¢f ssd.d

that ther ec'i%:‘c%r:}.t board.

51. An ink cartridge according to Claim 30, wherein
plural said ink housing chambers are provided, and said circuit
board is mounted in the center of each of said plural ink housing

chambers.

-

52. An ink cartridge according to Claim 30, wherein
said circuit board, said overhang portion and said ink supply port

are formed near one side of the ink cartridge.

53. An ink cartridge for supplying ink to a print head
to which ink is suppliéd via an ink supply needle, wherein: said
ink supply port into which said ink supply needle is inserted is
formed on one face of a container forming an ink housing chamber;
a circuit board is mounted in the vicinity of said ink supply port;
plural contacts for- connecting. to external control means are

-fb:g:med'_ on the exp_oéeii éqrfacé .o.f said circuit board; and said’
semiconductor storage means is mounted at a rear surface whe.re

said contacts are formed of said circuit board.

54. An ink cartridge according to Claim 53, wherein
- said circuit board is aligned with a central line crossing said

ink supply port.

55.  An ink cartridge according to Claim 53, wherein
said circuit board is aligned with a central line in the direction

of the width of a face adjacent to said ink supply port.

56. An ink cartridge according to Claim 53, wherein

said ink supply needle is formed on a carriage.

57. An ink cartridge according to Claim 53, wherein

one of said plural contacts touches to plural contacts on the side

[y



easy check that the solvent conposition has been renoved bef ore

r e- pai nti ng. After the sol vent ,gonposition has been applied to
t he | eached | ayer on the ship's hull, it is washed off by 15 water. A
i ght wash (hosing down with water at a nornal pressure of up to 10.5

MPa (1500 pdi p ipgrinduald yappea@aie and msedhﬂonadeteétingathtF&rtheof 1
"sel f-polishing" antifqulin aints, and nma e suff|C|ent. or layers o
ot her anti F&’ﬂti%}’?é’oﬁ‘aﬁﬁﬂgs.l rc"’f’%e’g*i%e i u’d’l‘%t%;laf?‘flxo’éhBOtZO i nsol ubl e
matrix antifouling paints a high-pressure water wash at at |east 10.5
MPa (1500 psi) andspr.eferalphyiak d4rtridge according to Claim 53, wherein

one of said plural contacts touches to plural contacts on the side
of a printing apparatus and used for detecting whether the ink
. cartridge is installed or not, and said one of said plural contacts

is formed so that it is larger than the other contacts.

59. An ink cartridge according to Claim 53, wherein
said contact is formed in a rectangle where the side in a direction
in which an ink cartridge is inserted is longer than the side in

another direction.

60. An ink cartridge according to Claim 53, wherein
said cir.cuit board is arranged on a face angled from a plane
perpendicular to a direction in which said ink cartridge is
attached or detached.

_ 61.. An ink cartridge according to.Claim 53, wherein
said semiconductor storage means is mounted on the ‘surface on-

which said contacts are formed of said circuit board.

62. An ink cartridge according to Claim 53, wherein
said semiconductor storage means is mounted at a rear surface of

said circuit board where said contacts are formed.

63. An ink cartridge according to Claim 53, wherein
said circuit board, said overhang portion and said ink supply port

are formed near one side of the ink cartridge.

64. An ink cartridge for supplying ink to a print head
towhichink is supplied via an ink supply needle, wherein a concave
portion is formed on one face of a container forming an ink housing
chamber; a circuit board is mounted in said concave portion; and
plural contacts for connecting to external control means are

formed on the exposed surface of said circuit board.
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MPa (2000 psi) or nore, particularly 14 to 35 MPa (2000- 5000 psi), is
usual |y ‘preferred to ensure renoval of al the treated | eached | ayer.
In-general, water washing can 25 take place any tinme from5 mnutes to 5
days or nore after the solvent conposition has been applied; but it is
preferred to carry @it washimgink car®4idee acebirding toagphimabs prwieéré e
sol vent conpositi,on ir{_g%t referably at | east 2_or 3 hours, for exanple

4 to 16 holfdtd Fitinhoaps 18 Anxanosscer anathekfare adl arerb#q Aukace
until all on wHiRSehyanink WRGSIY peRthis RGsedReRRlshiapillfalWdntacts

before applying further antifouli'ng paint. .
are divided into plural groups each group of which is located at
an interval in a direction in which the ink cartridge is attached

oxr detached.

66. - An ink cartridge according to Claim 64, wherein:
said circuit board is aligned with a central._line crossing said

ink supply port.

67. An ink cartridge according to Claim 64, wherein
said circuit board is aligned with a central line in the direction

of the width of a face adjacent to gaid ink supply port.

68. An ink cartridge according to Claim 64, whereiﬁ :

said ink supply needle is formed on a carriage.

€9. An ink cartridge according to Claim 64, wherein
- . one-of said-plural contacts is touched to plural contac¢ts on the-
side of a printing apparatus and used fdr'detecting' whether the

corresponding ink cartridge is installed or not.

70. An ink cartridge according to Claim 64, wherein:
one of said plura'l contacts touches to plﬁfal contacts on the side
of a printing apparatus and used for detecting whether the
corresponding ink cartridge is installed or not; and said one of
gaid plural contacts is formed so that it is larger than the other

contacts.

~

71. An ink cé.rtridge accord:ing to Claim 64, wherein
said contact is formed in a rectangle where the side in a direction
in which the ink cartridge is inserted is longer than the side

in another direction.

72. An ink cartridge according to Claim 64, wherein

said circuit board is arranged on a face angled from a plane

O




The renoval of the | eached | ayer provides a surface of intact paint to
which néewy applied antifouling paint, farg 35 exanple a self-polishing
organotin antifouling paint or an WO 96/ 17024

PCT/ GB95/ 02816 : ‘
perpendicular to a direction in which said ink cartridge is

attached or detached.

73. An ink cartridge according to Claim 64, wherein
said semiconductor storage means is mounted on the surface on

which said contacts are formed of. said circuit board.

74. An ink cartridge according to Claim 64, wherein
said semiconductor storage means is mounted at a rear surface of

said circuit board where said contacts are formed.

75. An ink cartridge according to Claim 64, wherein
said circuit board, said overhang portion and said ink supply port

are formed near.one side of the ink cartridge.. -
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-8- eroding soluble matrix antifoul ing paint, will adhere securely
wi t hout bubbling. If there is a subst ant 9l | ayer of old intact paint
beneath the | eached | ayer, this will be reveal ed and biocide wll

subsequently be | eached 5 f{gofRibe SR @ﬁEabIgbgogﬁkgnded rate. Moreover,
removal of t he | eached Iayer restores the col our of the painted

surface froma faded appearance to an appearance nore |ike a freshly
pai nted surface. An ink jet type printing apparatus in which an ink supply

needle is located near one side in a direction perpendicular to
the reciprocated directions of a carriage, a circuit board is
mounted on a wall of an ink cartridge in the vicinity of the side
5 on which an ink supply pbrt is f_o'rmed and.plural contacts for
connecting to external control means are formed on the exposed

surface of the circuit board. -



The invention is illustrated by the foll ow ng 10 Exanpl es: -

Exanpl e 1 A ship's hull painted with a soluble matrix

ant.i foul i ng paint having a pignment volume concentration of 40% and
whose bi nder conprised 59% by wei ght rosin and 41% 15 by wei ght vinyl
et her polymer was found after 24 nonths in service to have devel oped a
| eached | ayer up to 60 m crons t hi ck I ch was starting to foul with
bar nacl es and weed. _ '|V724 .

- FlG. 1



The prgsence of the | eached | ayer could be detected visually, as the
pai nt hadd a pale frosted appearance, and 20 by light finger-rubbing, which
renoved a chal ky deposit. 95% by wei ght degreasi ng conposition
sol d under the nane "Citrisolve Concentrate”, believed to consist by
wei ght of 64% water, 8-10% i nonene, up to 5% met hoxypr opanol , 20-25%
surfactants (including an al kyl 25 benzegé phonate as the main
surfactant) and 1% 2, 6-di - t-butyl cr ﬁ was mxed with 4% by wei ght
"Aerosil 200" fumed silica thickener and 1% by weight of a tinter
conprising 20 wt % bl ack pignent in a 40% sol ution of rosin

s — N
74
{! & /N

FIG. 2



in trimethyl benzenes, to give a thixotropic solvent 30 conposition.

Thi s thi ckened sol vent conposition was sprayed on the | eached | ayer on
the ship's hull at an average wet film t hi ckness of 150 mi crons. After
3 hours the hull was
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9 - * washed by high-pressure water (3000 psi = 20.5 MPa). The

wat er washi ng renoved substantially all the | eached | ayer and the
sol vent conposition, exposing a fresh surface of I ntact antifouling
paint. This could be seen to have a 5 darker clearer colour than the
| eached | ayer before treatnent, and after water washi ng no chal ky
deposit could be renoved by finger r4t7624g .

Exanples 2 to 4

\f
18
LA
19 '
SRt
1
50:-" - N

FlG. 4



The priocess of Exanple 1 was repeated except for the 10 use of the
fol'l owi ng sol vent conpositions (% by wei ght based on |iquid

i ngredients) in place of the conposition used in Exanple 1

EXAMPLE EXAMPLE EXAMPLE 2

3 4 15 Water 50 50 60
D- Li nonene 30 - 20 VWhite Spirit
: 30 : 5/24
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(18-20% aromati c content) Met hoxypr opanal 5

5 T 20 Dodecyl benzene sul phonic acid am ne salt

15 15 20 Aerosil 200 4

4 Ti nter 1 1 1 In
each case the | eached | ayer was conpletely renoved. 25

Exanple 5
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64% by- wei ght
m xed w'th 3% by wei ght

"Citrisolve Concentrate"
"Aerosil 200" and
di sperser for 15 m nutes.

used in Exanple 1 in a high speed

32% by wei ght

as

nutes before any gel formation occurred.
formed about 12 hours after manufacture.

descri bed in
1% by wei ght

A thixotropic

Exampl e 1 was
of the tinter
A further

Citrisolve Concentrate" was mxed into the m xture for 5

1 then
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- 10- ° The resulting gel was applied by airless spray to the
underwater hull area of a ferry at a thickness of 200 m crons. The hull
had previ ously been coated with a rosin- based sol uble matri x
antifouling paint and had a pale 5 "patina" or |eached |ayer-of
antifouling on about 50% of Its underwater area, which |ayer could not
be renoved by wat er washi ng at 4, 000 F@/Z¢8 MPa) . The gel conposition

———11

- 13b

13a
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was left in contact with the | eached |ayer for 2 hours. The treated
hull was then water washed at 4000 psi (28 10 MPa) followed by a wash at
2000 psi (14 MPa) to renove any traces of foam caused by the surfactant
in the gel conposition. The | eached | ayer was conpletely renoved and
the colour of the hull reverted back to the original red col our of the
soluble matrix antifouling paint. 15 The treated hull was overcoated
the next day with a rosi n- based sol ubl erqu,x antifouling paint. No

probl ens of bubbling or adhesi on were encountered during coating or
subsequently in service.

P Rkl

4
FIG. 10



I n anot her application, the gel was sprayed by airless 20 spray onto the

underwat er hull of a container ship which had a pal e | eached | ayer of
soluble matrix antifouling paint resulting from excessive tinme spent
stationary in har bour between newbuil di ng and pre-delivery drydocki ng.

The anmbi ent tenperature was 2[err]C, but no problens were 25 encountered

during spraying. The gel was applied to th}a?/f24\,hol e starboard side and the
bow and stern of the port side, and was left in contact with the | eached
| ayer for about 12 hours. The starboard broadsi de was water-washed at

24.5 MPa (3500 psi) using a hydrobl ating machi ne and
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30 the .bow and stern (both sides) were water washed at 17.5 MPa (2500
pst) with high-pressure water |ances. The port br oadsi de (whi ch had not
been treated according to the i nvention) was water washed at 35 MPa
(5000 psi) using the hydr obl asti ng machine. In the areas treated
according to 35 the invention, the | eached | ayer was renoved and the
underlying antifouling renmained in its aciﬁzﬁzarate and
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5 treated according to the invention showed no bubbling or det achnment
of ‘'t he overcoati ng. WO 96/ 17024
PCI/ GB95/ 02816




1. A.process for the removal froma hull of a ship of an outer |eached
| ayer of an antifouling paint originally conprising a paint binder and
a bioci de but 5 from whi ch seawat er-sol uble material has been | eached,
characterised in that a water-dispersible conposition conprising a
solvent for the paint binder remaining in the | eached | ayer is applied
to the surface of the antifouling paint, and the surface thus treated

i s subsequently washed 10 with water to} ﬂ%&& the said water-dispersible




conposition containing dissolved or enulsified material of t he | eached

| ayer, thereby exposing a surface of underlying intact antifouling
pai-nt . 2. A process according to claiml1, characterised in 15
that the water-di spersible conmposition is thixotropic. 3. A
process according to claim2, characterised in that the

wat er - di spersi bl e conposition is applied a157§ﬂit filmthickness of at
| east 100 mi crons.
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4. A.process according to any of clains 1 to 3, 20 characterised in that
thé washing with water is carried out 2 to 24 hours after the

wat er - di spersi bl e conposition has been applied to the surface of the
antifouling paint. ' 5. A process according to any of clains 1 to
4, characterised in that the washing with water is carried 25 out at a
pressure of at least 10.5 MPa (1500 psi). 16/24 6. A process according
to claimb5, characterised in
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that t.he washing with water is carried out at a pressure of from14 to

35 MPa (2000 to 5000 psi). 7. The use of a solvent conposition
to.remove froma 30 hull of a ship an outer |eached |ayer of an
antifouling paint originally conprising a paint binder and a bi ocide
17/24
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- 13 - ° but from which seawater-soluble materi al has been | eached,
characterised in that the solvent conposition used is a t hi ckened

wat er - di spersi bl e conposition conprising a sol vent for the paint binder
remaining in the | eached 5 layer and is capable of being renoved fromthe

surface of a painted ship's hull by matfé/%ﬁihing.
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8. A conposition for facilitating the renoval froma hul | of a ship of

the outér |eached |ayer of an antifouling paint originally conprising a
pai-nt bi nder and 10 a biocide but from which seawat er-sol uble materi al
has been | eached, characterised in that the conposition is a

t hi ckened wat er - di spersi bl e conposition conprising a wat er - di spersi bl e
sol vent for the paint binder remaining in the | eached | ayer and
sufficient of a thickening agent 15 so t}¢24e conposition can be coated
on the surface of the said antifouling paint on the hull when the ship
s in a substantially vertical position substantially w thout

runni ng down the hull
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9. A conposition according to claim8, characterised 20 in that the

conposition is an agueous conposition containing at |east 40% by wei ght
wat er . 10. A conposition according to claim8 or claim
9, characterised in that the conposition contains a hydr ocar bon sol vent

and sufficient of a surfactant to 25 render the conposition

wat er - di spersi bl e. 20/24
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11. > - A conposi tion according to claim 10, characterised in that the

hydr ocarbon sol vent conprises a t er peni ¢ hydrocar bon. 12. A
conposition according to claim1l, 30 characterised in that the :
conposition contains 5 to 50% by wei ght of the terpenic hydrocarbon.

13. A conposition according to any of clains 10 to

1 21/24
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-14 - - 12, characterised in that the conposition contains 5 to 25% by
wej ght of the surfactant.
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14. A conposition according to any of clainms 8 to 13, characterised in

t kat "the conposition contains an ether 5 al cohol. 15. A
conposi tion according to any of clainms 8 to 14, whi ch is thixotropic.
16. A conposition according to any of clains 8 to 15, characterised in

that the conposition contains a silica 10 gel thickener.

23/24
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17. A qrocess according to claims 1 to 6, characterised in that the
wat et *di spersi bl e conposition is as defined in any of clains 8 to 16.

24/24




