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EEIN I NK JET PRI NTI NG APPARAH”mHI NTI NG HEADEEOR-SUCH.ANLLNK_JET

. 3PRI'NTI NG APPARATUS inventiqn’#élémeé MﬁS&mEN k jet
®rinting apparatus. It relates particularly, but jnot eXELAEvel y, Jto an

dnk jet printing apparatus of .continuous type. The Bré?éﬁr“ on al so
% el ates AN INK JET PRINTING APPARATUS AN

A PRINTING HEAD FOR SUCH AN INK JET PRINTING APPARATUS
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ABSTRACT .
An ink jet printing apparatus has a casing (1)
-

5 which is divided into upper and lower regions by a
dividing wall (60). In the lower region, between the
dividing wall and the base of the casing is an ink
circulation unit (19 to 25). A pump (25) of the of
the ink circulation unit (19 to 25) passes ink from a

10 main ink container (19) to a tube (39) and hence to a
printing head (38) of the apparatus. The ink
circulation unit (19 to 25) may have a filter (22) for
filtering the ink before it passes to the printing
head (38), and also have a secondary ink container

15 (20) and a solvent container (21) for containing ink
and solvent which are passed to the main container
(19) as they are used up during printing. ~ Access to
the containers (19 to 25) and the filter (22), which
need periodic replacement, is via an access cover (8)

4 20 in.the casing. The access cover (8) is at the front
of the casing (1) so that it can be used by an
operator when the printing apparafus is in its normal
position. Above the dividing wall (60) is a circuit
board unit (40,42,43) which controls the ink

25 circulation unit (19 to 25), and also the printing
head (38). The circuit board unit (40,42,43) is also

close to a display panel (3) of the printing

apparatus, and is separated from a power unit

(48,54,57) by a vertical wall (41). Thus, since the



a printing head for such an ink jet printing{s N In a
"ng appa MCybe, Ink  suppiTEuSPEGnTAS BEF,

f"': i,nti ng apparatus of continuous type, ink sup rom e [ at us body
-sses<to a printing head. Particles of ink arg iett%réfif"ﬁé% t he printing
h@ad in a predeterm ned pattern, which pattern is determ ned by control of

printingheadt @lgpda,ﬁmg,éi%émn%gfﬁar atus of continuous type is used

rint information, suc } g dedte RAVeRIURYY (4Bite, onto

joduct packidism) passi dodde-fy i )i na. _ head. . At .the printing head,
ik fromthe body is jetted R 1 B rctififtion unit (19 to 25),

spillage of ink will not affect them.
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s ink particles froma nozzle past a charging el

f harge on sone of the ink particles. The pattern p
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articles then pass a charged deflection plate which deflects sone of the
garticles (dependent on the charge thereon) in predeternned directions
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fromthe printing head, so that they reach the article to be printed.
M her particles, however, pass to a gutter, whicfr; ++s-1.h be
fareturned to the main body of the printing apparata%{ SHEET W8 Hirayt/hat
i4body, there are generally three main groups of clonpondifsissriThe fijrst
igroup forman ink circulation circuit, for supplying ink—to-t zzl e
@and receiving ink returned frﬁ?]ﬁ%he gutter. Additional ink may be
isuppl i ed, as may be solvent, suc { t the ink that reaches the nozzle is

.of suitable consistency. The ink circulating unit, and possibly the
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Eirinting head itself, are controlled by suitable

el ectroni c conponent s

Those el ectroni c conponents rmay be nounted on a ci y§59?§f¢m$08EmW015
circuit board unit. The main body will also nornall;c)IH onh@yncgg powe[ unit
for supplying power to the other conponents, and have a Fcﬁiégp+¥yﬁa

which permts the operator to control the printing by the printing head.
An exanpl e of such a printing appadat8is of continuous type is disclosed

in, for exanple, WO A-89/03768.

Furt her nore,

IP- A

5-77439 descri bes

cl eaning of the nozzle of the printing head via a solvent, and JP-A- 3-
28243 di scusses the direction of ink jetted fromthe printing head.

¢ 40
. 2
Fig.6 3

& L3~
58
60
10,2021
9
8
22 - 0©
172729 3

A

>

32

31a

47

62

~A

3

253

48
15

57

54

11

This Sheet Has Bee

o I



‘Adirst aspect of the present invention is co >
i fernal arrangenent of the ink jet HIS SHeeT HAS
pr; nting apparatus. As was nentioned above, the apparpg;ug;«.,.
cijculation unit, a printer «circuit board unit, an

arg contained within a hol | ow casi ng of the apparatus.
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A4 t hough the gutter returns sonme of the ink which passes to the printing
xfgead, the printing operation will use up the ink contained by the ink
“girculation wunit and therefore it is necessary to have access to the ink
‘@ rculation unit to permt ink to be replaced therein. mevt-abty
when new ink is supplied to the ink circulation unit, eveﬁﬁﬁféﬁﬁhiﬁAsfﬁEN
dupplied in a container rather thah H8 ng poured into tHe casifgLACEDher e
ils risk of spillage of the ink. It is wundesirable for the ThK T
gonme into contact with other conponents within the casing. This problemis

Fig.8
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particularly acute when the printing apparatus is to be of small size,
since the conponents within the casing are necessarilyf@ﬁ%?ﬁnate;n _

ot her. Therefore, according to a first aspect of fheé priesenfS BLEN
i nvention, the interior of the casing is separated intl_uppdicPhi%ED ower
regions, with the ink circulation unit being in the |ower region andthe
circuit board unit and the power ulli ¢ 8eing in the wupper region. Then, if
ink is split whilst supplying newink to the ink circulation unit, it wll

not fall into contact with the circuit board unit or power wunit.

Fig™9
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t he above di scussion of the first
relative to the normal

orientation of the casifg-of.
. orientation is usually deternirjedibySiare |
and nmounting of a display panel in a panel wall of thE?z§§§£§'>;TE§;EC

directions

appar at us That nor nal

It should be noted that the references to

"upper” and "lower" in.
aspect of the present invention refer to-
t he
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gferably i

anf'the di splay panel. Printing medium (ink and/or solvepgp” Ay

e SN

“?'ttlng access to the ink circulation unit, and that access cover is

nafront wall of the casing, betmeen t he base of the casing,

i1

Thef--be—~
the ink circulation unit via that cover L NAS BEEN

segarate ink and solvent containers nmay be provided mhlchmaLefinsﬁrtable
intto, and renovable from the ink cirotl/&a8ion unit via the access co

In#this way,

it is possible to replace ink and/or solvent which has been

uséd up by the action of printing by the ink jet printing apparatus

Preferably,

the ink circulation unit has a filter

O

Lj\ This Sheet Has Been Rep

I

i

i



D

ERLACEMENT, SHEF

e

‘therein for filtering the ink, and it is preferable jt
nount ed near the access cover, to permt easy replage

ment t her eof .
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The upper

Spac

be
he

| so
may

casi-ng may al so contain neans for cooling the interfo
.{(e.g.""a fan for circulating air therein), and that gopling neans is
" prteferably in the lower space within the casing.

t'tself be divided by a 1
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AN INK JET PRINTING APPARATUS AND

A PRINTING HEAD FOR SUCH AN INK JET PRINTING APPARATUS

The present invention relates to an ink jet
printing apparatus. It relates particularly, but not
exclusively, to an ink jet prinfing apparatus of
continuous type. The present invention alsc relates
to a prinéing head for such an ink jet printing

apparatus.

In a printing apparatus of continuous type, ink
supplied from an apparatus body passes to a printing
head. Particles of ink are jetted from the printing
head . in a predetermined pattern, which p.attern is
determined by control of the printing head. Such a
printing apparatus of continuous type is used to print
information, such as manufacturing date or sell-by
date, onto product packaging passing the printing
head.

At the printing head, ink from the body is jetted
as ink particles from a nozzle past a charging
electrode, which induces a charge on some-ék the ink
particles. The pattern of charging of the particles
is defermined by the information that is to be
printed. The particles then pass a charged deflection
plate which deflecﬁs some of the particles (dependent

on the charge thereon) in predetermined directions



. . . REPLACEMENT SHIET
further partition wall, to separate the circuit board i L0m T ie’ power
unit. For convenience, the circuit board unit isjpfeferably adj lceint
the display panel, with the circuit board or circuit b&aﬁﬂéﬁﬁﬁhﬁﬁéof

. mount éd vertically. The ink circulation unit isfpkeferably connedgted
to a printing head via a flexible tuhbe, so that the Jprinting head may jbe

nmounted in any desired position rel &ive to the casi Tal ln this way, |the
printing ead be.mounted wi.th_a itapl e orientation elative to a
pr oduct pr%&ﬁ%&%g% Prﬁgglﬂptﬁe?ﬁé Saigg?%yg%%%éYe?% t%%géﬁgﬁﬂéf%eing

accessi bl e oy fh€ inted. other particles, however, pass to a

gutter, which parmits them to be returned to the main
body of the printing apparatus.

Within that body, there are generally three main
groups of components. The first group form an ink
circulation circuit, for supplying ink to the nozzle
and receiving ink returned from the gutter.
Additional ink may be supplied, as may be solvent,
such that the ink that reaches the nozzle is of
suitable consistency.

The 4ink circulating unit, and possibly the
printing head itself, are controlled by suitable
electronic components. Those electronic components
may be mounted on a circuit board to form a circuit
board unit; The main body will also normally contain
a power unit for supplying power to the other
components, and‘gave a display panel which perﬁits the
operator to control the printing by the printing head.
An example of such a printing apparatus of continuous
type is disclosed in, for example, WO-A-89/03768.
Furthermore, JP-A-5-77439 describes cleaning of the
nozzle of the printing head via a sél;ent, and JP-A-3-

28243 discusses the direction of ink jetted from the

printing head.

A first aspect of the present invention is

concerned with the internal arrangement of the ink jet



oper at or .

particles.

The second and third aspects of the present inventfi BEPLARERMENT SHEET
relate to the structure of the printing head. As previjodsly™
ment i oned,
. type has a
~electrode for charging sonme of the particles, a deflection
deflecting the charged particles, and a gutter for receivin
In a second aspect of the present invention, the nozzte;

a printing head for an ink jet printing apparatu
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charging el geihedRg aAhaeitest i on ARl al,8sar R ARUSHEE Dode CONFRY support
ich is also nounted a filter. Since the filter may need to be

repl aced, oOapparatus has an ink circulation unit, a printer

pl ate,

on

circuit boa_rd Aanit, and a power unit. These are
contained within a hollo@ casing of the apparatus.
Al_though the gutter returns some of the ink which
passes to the printing head, the printing operation
will use up the ink contained by the ink circulation
unit and therefore it is necessary to have access to
the ink circulation unit to permit ink to be replaced
therein.

Inevitably, when new ink is supplied to the ink
circulation unit, even if it is supplied in a
container rather than being poured into the casing,
there is risk of spillage of the ink. It ié
undesirable for the ink to come into contact with
other components within the casing. This problem is
particularly acute when the printing apparatus is to
be of small size, since the components within the
casing are necessarily proximate each other.

Therefore, according to a first aspect of the
present invention, the interior of +the casing is
separated'into upper and lower regions, with the ink
circulation unit being iﬁhfhe lower region and the
circuit board unit and the power unit being in the
upper region. Then, if ink is split whilst supplying
new ink to the ink circulation unit, it will not fall

into contact .with the circuit board unit or power

unit.



at least c
nozzl e, at

* ¢l eaned w

Renovabl e’

| eaned, it is nmounted on the support plate separat Iy"ﬁrowrthew
a spaced apart location therefrom Hence, the filfe an .he

t hout 6 renoving th@‘hﬁzzlefv

of the nozzle is undesirable because the orientatifon-of..the.

.hozzle relative to the charging electrode and deflection pljate may then

be changed.

~ et o d

It should be noted that the references to "upper"
and "lower" in the above discussion of the first .
aspect of the Rpresent invention refer to directions
relative to the normal orientation of the casing of
the apparatus. That normal orientation is usually
determined by the direction and mounting of a display
panel in a panel wall of the casing.

Preferably, +the casing has an access cover
permitting access to the ink circulation unit, and
that access cover is preferably in a front wall of the
casing, between the base of the casing, and the
display panel. Printing medium (ink and/or solvent)
may then be supplied to the ink circulation unit via
that cover. For exaﬁple, separate ink and solvent
containers may be provided which are insertable into,
and removable from, the ink cifculation_unit via the
access cover. In this way, it is possible to replace
ink and/or solwvent which has been used up Sy the
action of printing by the ink jet printing apparatus.’

Preferably, the ink circulation unit has a filter
therein for filtering the ink, and it is preferable
that such a filter be mounted near the access cover,
to permit easy feélacement thereof. The casing méy
also contain means for cpoling the interior of the
casing (e.g. a fan for circulating air therein), and
that cooling means is also preferably in the lower
space within the casing.

The upper space may itself be divided by a



The nozzle and filter may be contained in a cover, to pern1J
el ectrode and defl ection

RPLARE TET

theé ¢har ging
plate to be inmmersed in cleanlng flluiid t:o elean
them, but, if so there may be an aperture in the cover to pernit dcceéss to

the filter unit. The gutter may al so be nounted on the:support-.

plate, but is preferably a separate conponent which is discénnect abI e from
the support plate to pernit the guBter to be cl eaned. Thi s detachabi-t4
ggtteg then represents _a third aspect of the resqgt énvention

Car

of the
Al t hough

HET P& WS ¥8pdet £90F Yteddp circuit

unit from the power unit. For convenience, the
circuit board ugit is preferably adjacent the display
panel, with the circuif board or circuit boards
thereof mounted wvertically.

The ink circulation unit is preferably connected
to a printing head wvia a flexible tube, so that the
printing head may be mounted in any desired position
relative to the casing. In this.way, the printing
head may be mounted with a suitable orientation
relative to a product production line, with the
display panel in the casing being accessible by the
operator. The second and third aspects of the present
invention then relate to the structure of the printing
head.

As previously meﬁtioned, a printing,ﬁead for an

ink jet printing apparatus of continuous type has a

nozzle from which ink particles are jetted, a charging

electrode for charging some of the particles, a
deflection plate for deflecting the charged particles,
and a gutter for receiving other particles. In a
second aspect of the present invention, the nozzle,
chargiﬂg“electrode, and deflection plate ére mounted
on a common support plate, on which is also mounted a
filter. Since the filter may need to be replaced, or
at least cleaned, it is'Eounted on the support plate
separately from'the nozzle, at a spaced apart location

therefrom. Hence, the filter can be cleaned without




I nvention di scussed above are i ndependent, they may be used it

any conbi nati on. An enbodi nent of the present inventi}o mﬁL|ﬂEQW
be described in detail, by way of exanple, with reference tdg ttheG & SEP 1996
acconpanyi ng draw ngs, in which: Fig. 1 is a perspectivelview of an

ink jet printing apparatus of continuous type, being an eni

present invention; Fig. 2 is agvertical sectional view

REPLACEMENT SHEET

odi nent of the
1 hrnugh t he

ink jet printing apparatus of Fig. 1; Fig. 3 is a secti
of the inkr¢mbving the nozzle. Removable of the nozzle

onal plan view
is

undesirable because the orientationr of the nozzle

relative to thg charging electrode and deflection

plate may then be changed.

The nozzle and filter may be contained in a

cover, to permit the charging electrode and deflection

plate to be immersed in cleaning fluid to clean them,

but if so there may be an aperture in the cover

permit access to the filter unit.

to

The gutter may also be mounted on the support

plate, but is preferably a separate component which

is

disconnectable from the support plate to permit the

gutter to be cleaned. This detachability of the

gutter then represents a third aspect of the present

invention.

Although each of the three aspects of the present

invention discussed above are independent, they may

used together in any combination.

be

An embodiment of the present invention will now

be described in detail, by way of example, with

reference to the accompanying drawings, in which:

Fig. 1 1is a perspective view of an ink jet

printing apparatus of continuous +type, being

embodiment of the present invention;

an

Fig. 2 is a vertical sectional view through the

ink jet printing apparatus of Fig. 1;

Fig. 3 is a sectional plan view of the ink jet




7 printing apparatus of Fig. 1, showing the ink circul ation} ub§tLAERSEROISHEET
Fig. 4 is a vertical plan view of the ink jet printing apparatfis of Fi Q.
1, showing the circuit board unit and the power unit thereof G5 Fm g
is a perspective viewsimlar to Fig. 1, but with an access goyer open;
Fig. 6 is a sectional view corresponding to Fig.

7

printing apparatus of Fig. 1, showing the ink
circulation unit thereof; -

Fig. 4_is a vertical plan view of the ink jet
printing apparatus of Fig. 1, showing the circuit
board unit and the power unit thereof;

Fig. 5 is a ‘perspective view similar to Fig. 1,
but with an access cover open;

Fig. 6 is a sectional view corresponding to Fig.
2, but showing a fan unit in an alternative position:

Fig. 7 is an exploded perspective view of the
cover of the ink jet printing apparatus of Fig. 1:;

Fig. 8 is an exploded perspective view of the ink
circulation unit of the ink jet printing apparatus of
Fig. 1:

Fig. 9 4is an exploded perspective view of the
circuif board unit and thé.power unit of the ink jet
printing apparatus of Fig. 1:

Fig. 10 is a scheﬁatic view showing the method of
mounting of a flow passage block base in the ink jet
printing apparatus of Fig. 1; |

Fig. 11 is an exploded perspective view of the
printing head of the ink jet printing apparatus of
Fig. 1;

Figs. 1l2(a) and 12(b) are enlarged views of parts
of the printing head of Fig. 11; and

Fig. 13 is a sectional view through part of the
printing head.éf the 1ink jet printing apparatus of

Fig. 1.



2, but showng a fan unit in an alternative position; Fi
expl oded perspective view of the cover of the ink jet printin
of Fig. 1; Fig. 8 is an expl oded perspective view of th¢

circulation unit of the ink jet printing apparatus of Fig.
I s an expl oded perspective view of the circuit board unit a

L

appar at us

"n&i 3 1 U%?

1d“%he~ﬁeme%~

unit of the ink jet printing apparatus of Fig. 1: Fig.

10 is a

schematic view showi ng the nethod of nounting of a fl ow passagée blrocK base

inthe ink jet printing apparatus of Fig. 1;

Fig. 1 shows a perspective view of an embodiment
of the present invention, being an ink jet printing
apparatus of continuous fype. The apparatus has a
casing 1 which, as will be described later, is hollow.
A power switch 2, and a display panel 3 formed by a
liquid crystal display 3a and keyboard 3b are mounted
in a panel wall 4 of the casing 1, which panel wall 4
is inclined for ease of visibility and operability of
the display panel. Below the panel wall 4 is a front
wall, containing an access cover 8 therein. In this
embodiment, the access cover has a flap 9 extending
into the panel wall 4. Fig. - 1 also shows a printing
head 38 which is connected to the rest of the
apparatus via a flexible connecting tube 39. Thé
printing head 38 wiil be described in more detail
later.

Fig. 2 is a.sectional side view of the inside of
the printing apparatué of Fig. 1. Fig. 3 is a top
view of the ink circulating unit inside the printing
apparatus, and Fig. 4 is a top view of the control
unit of the printing apparatus.

Fig. 2 shows that the casing 1 has a base 17
which supports the rest of the printing apparatus.
The cover 8 is hingedly connected to the base 17, to
permit access to the interior of the casing 1, and

Fig. 2 shows more clearly the inclination of the panel

wall 4.



Fig. 11 is an expl oded perspective view of the printing head of the 1nk

MR i

jet printing apparatus of Fig. 1; Figs. 12(a) and 12(b) are. enlarged
views of parts of the printing head of Fig. 11; and Flg 113'1sa Co -
sectional view through part of the printing head of the inkj Jet printing..

apparatus of Fig. 1. L

The components within the casing 1 are divided
into several units. In particular, there is an ink
circulation uni& for circulating ink to and from the
printing head 38, a priﬁted circuit board unit for
controlling the ink circulation unit (and also the
display panel 3), and also a power unit for supplying
power to the other components. These units will now
be described in more detail.

The components of the ink circulatioﬂ unit are
mounted on the base 17. At the front of the base 17
are containers such as a main ink container 19,
secondary ink container 20, a solvent container 21 and
a filter 22 for trapping dust in the circulation
passages to and from the printing head 38. ?hese are
all components which require maintenance. At the back
of the base are componenfs which do not normally need
maintengnce. These include a pump 25 for generating
pressure to transfer and recover ink or sdlvent, and
a plurality Fof electro-magnetic wvalves 31 for
opening/closing the circulation passages to and from
the printing head 38. A motor 25a for driving the
pump 25 and solenoids 31la -for driving the electro-
magnetic valves 31 are separated from the rest of the
ink circulation unit by a partition plate 32. If the
motor 25a and the solenoids 3la need maintenance, this
is achieved from the back of the apparatus by removing
a rear panel 1ll. This separation of the components of

the ink circulation unit is desirable because the



8 Fig. 1 shows a perspective

vi ew of an enbodi nent of
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I nvention, being an ink jet printing apparatus of continuous |type"The"" i
- apparatus_has a casing 1 which, as will be described |ater, iisih lpm@~‘4§& :
power switch 2, and a display panel 3 fornmed by a |iquid crygtal |sp1aj’ !
3a and keyboard 3b are mounted in Q?panel wal | 4 of the casirng il.—whi-ch |
panel wall 4 i nclined for ease visibility and operabilijty of the
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access cover erein. In this —enbodinment, e access cover has a flap 9
extendi NGreplaced regularly, whereas the motor 25a and

solencids 3la smeed maintenance only if there is a

failure in these components. Thus, the containers 20
and 21 and the filter 22 are easily accessible from
the front of the apparatus via the access cover 8.
They can thus be removed and replaced without the
apparatus being moved from its desired position.

Thus, as shown in Fig.

5, opening the access
cover 8 permits access to the components in front of
the base plate. Fig. 5 shows that the auxiliary ink
containexr 20, the solvent container 21 and the filter
22 which require scheduled maintenance are positioned
immediately inside the access cover 8, so that they
can be handled when the access cover 8 is opened. The
access cover 8 opens forwardly and stops in the
horizontal position when it 'is opened. This may be

achieved by struts 61, or when the access cover 8

contacts the surface on which the printing apparatus

is mounted. The access cover 8 has an internal rim 8a
so that it can be used as a tray on which parts for

maintenance such an ink can be placed. A convex

shaped periphery formed by a depression in the central
portion or by attaching other members in the periphery
may be usable instead of the rim 8a in order to
prevent ink or solvent or small screws from dropping
out of the tray during maintenance.

The flap 9 also

assists this effect.



pE IRy
into the panel wall 4. Fig. 1 also shows a printing head 38 mh4 h.i's

connected to the rest of the apparatus via a flexible connedti;
The .printing head 38 will be described in nore detail lated. | «. ¢Fig.:2

is a sectional side view of the inside of the printing apparéﬁggﬂpf Fi g.

1. Fig. 3is atop viewof the ink circulating unit insidejthe printing

apparatus, and Fig. 4 is a top viewlof the control unit of the.printing

ng tube 39.

appar at us. Fig. 2 shows that the casing 1 has a base 17 which
supports the reSPeofCERESPFPVRT Y hfdr@cuy magnetic fasteners

7 at the top of the opening in the casing 1. Although
two fasteners 7aare provided on opposite sides of the
access cover 8 in Fig. 5,-one fastener may be provided
at the center thereof. A damper may be provided in
the hinge portion or in the vicinity thereof, so that
the access cover 8 will open gradually.

| Returning to the internal structure of the
printing aﬁparatus, the motor 25a, the solenocids 31a,
and electromagnetic valves 31 are heat sources, and it
is important that these heat sources are coolgd.
Therefore, a fan unit 34 is provided at the back of
the heat sources to introduce external air into the
casing 1 and cool the heat sources. The fan unit 34
is preferably on the rear wall of the casing 1, but
may be at t?e bottom of the casing 1 as shown in Fig.
6. The. air from the’ fan unit 34 flows in the
direction of the arrows A, to the upper part of the
casing 1 so that the air which has paésed through the
heat sources of the ink circulation unit flows upward
and cools other components. With the construction,
both of the ink circulating unit and t@e othexr
components are cooled with a limited amount of air.
The air flowing upward passes out of the casing 1 of
the printing apparatus through a gap 62 at the tope of
the casing 1. The fan unit 34 may also increase the
pressére insidé the upper part of the casing 1

relative to the pressure in the ink circulating unit,



The cover 8 is hingedly connected to the base 17, to permit pccess..to.
interior of the casing 1, and Fig. 2 shows nore clearly the

t he panel . wall 4. 9 Thie conmponent s
-Within the casing 1 are divided into several units. |In partfjcular, there
is an ink circulation unit for circulating ink to and from the oo
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to prevent solvent vapor from flowing into the upper
part of the casing 1 when a solvent leakage accident
occurs inside the ink circulating unit.

The above description illustrates that all the
components of the ink circulation unit are placed in
the lower portion of the casing 1 of the printing
apparatus. Other components are located above the ink
circulating unit.

As shown in Figs. 2 and 3, a control board 40 for
controlling the printing apparatus is attached to a
board base 41. In this embodiment, a nozzle head
driving board 42 and a memory board 43 having a main
apparatus driving program are connected to the control
board 40, these components forming a printed circuit
board unit.

An input/output unit (in this embodiment an
input/output bq_ard 48 is used), which an operator
connects to an external unit, and connecting unit 54
for a power line are installeé on the reverse side of
the board base 41, and connection work is performed by
removing a connection port plate 15. A noise filter
57 for removing the line noiset which is placed
immediately after the power line, is also installed on
the board base 41. A constant voltage unit 58 is
placed in front of the control board 40, and a
partition plate 60 for separating the ink circulation
unit <from the control unit is placed under the

constant wvoltage power unit 58. Since the partition




printing head 38, a printed circuit board unit for controllijng
circulation unit (and also the display panel 3), and also ai{pdwer unit for
“suppl.yi ng, power to the other conponents. These units will nQw| b@6 SEP 1996
described in nore detail. The conponents of the ink cinc

are nounted on the base 17. At the front of the base 17 arg
such as a main ink container 19, &écondary ink container 20
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Thus, the interior of the casing 1 may be
considered to be divided into three regions. Firstly,
the partition plate 60 divides the interior of the
casing into an upper region and a lower region between
the partition plate 60 and the base 17. The ink
circulation unit, and also the cooling means formed by
the fan uvnit 34 are located in that lower region. The
upper region, above the partition plate 60, is itself
divided into two regions by the board base 41. At
first region, between that board base 41 and the
display panel 3 contains the printer circuit board
unit, comprising the control board 40, the nozzle heﬁd
driving board 42, and the memory boa;d 43. As'éan be
seen from Fig. 2, these boards are mounted vertically
in that region. In the second region, on the opposite
side of thé board base 41 from the printed circuit.
board unit, is the connecting unit 54 which acts a
power unit for the apparatus since it connects the
apparatus to a power line, and thus provides power for
the ink circulation unit and the printed circuit board
uni<t.

It should be noted that, in this description, the
references to “gpper" and "lower", and also "“front"
and "back" refer to directions when the printing

apparatus 1s in its normal orientation. This



) ! SIE
mai nt enance. These include a punp 25 for generating pressure 355Eﬁ§§§ ] SHEET
and recover ink or solvent, and a plurality of electro-nmagngtijc val ves
for opening/closing the circulation passages to and from tHe pr@ﬁt$h8’$96
head 38. A notor 25a for driving the punp 25 and sol enoi ds {3%a for
driving the electro- magnetic valves 31 are separated fromtihe rest of the
ink circulation unit by a partition ptate 32. |If the notor d5a-and the

sol enoi ds 31a need nmi ntenance, this is achieved fromthe back of the
appar at us BYiEeF8FLRG diheaﬂJban@FaQEquhlsd§§ﬁiﬂéﬂﬁﬁﬁ(HYtkﬁb%onponents

of the ink c¢irculation u |t |s q§5|rable beca¥se the .
orientation o isplay pane 3, since the

apparatus is orientated so that the display panel is
immediately accessible and clearly readable, by the
user.

The detailed structure of the internal components
of the printing apparatus will now be described in
detail, with reference to Figs. 7 to 10.

Fig. 7 is a detailed view of the cover 1 and
other external components. The display panel 4 is
attached to the rest of the cover 1, and the power
switch 2 and the input)output unit 3 are attached to
the display panel 4. A reinforcing base 6 serves as
a reinforcing member for the cover 1 and as an
attachment portion for the access cover 8. There is
an access cover support 5 having a concave portion Sa
above the reinforcing base 6, the rim portion 8a at
the periphery of the access cover 8 engaging the
concave portion S5a when the access cover 8 is closed.
Since the bottom edge of the concave portion 5Sa

v engages a concave portion la of the cover 1, any
liguid on the cover will flow down.along the concave
portions 5a and la even when water or other liquid is
spilt on the display panel 4. This prevents liquid
from entering the interior of the apparatus.

As mentioned previously, magnetic fasteners 7 are
provided on both sides of the top of the reinforcing

base 6 to secure the access cover 8 in a closed
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containers 20 and 21 and the filter 22 need to be replaceddeguLatly,
whereas the notor 25a and sol enoids 31a need maintenance only If there is
a failure in these conponents. Thus, the containers 20 and P1|afdh i 996
filter 22 are easily accessible from the front of the apparatug via the
access cover 8. They can thus be renoved and replaced w t hou he

15
position. Since the fasteners 7 are magnetic, the

access cover 8 is closed by pushing the top central
portion of the® access cover 8, and is opened by
pushing again there. Since stainless steel is used
for the access cover 8 in this embodiﬁent, the magnets
of the fasteners 7 are fixed to the flap 9 which is
made of steel. Therefore, the access cover 8 has two
holes for two magnet attracting windows 8b used for
the fastener 7. |

The hinge 10 connects the access cover 8 to the
reinforcing base 6. If the hinge 10 has a dampexr
function, the access cover 8 is prevented from opening
abruptly. At the bottom of the reinforcing base 6 is
a fold back 6a for reinforcement, which also acts as
a stopper for h?lding the access cover 8 in a
horizontal position when it is opened._

A breaker cover 12, to be opened during breaker
operation, is fixed to the back surface plate 11 by a
fastener 13. A fan’filter cover 14 is placed in the
position corresponding to the back portion of the fan
unit 34, a connection port plate 15 is provided ét a
position corresponding to the back of the input/output
unit to be connected with external units by the
operator and the connecting unit for a power source
line. Cable .protection rubber bushings 16 are
provided on each of the holes 15a for cables.

Fig. 8 is a detailed view of the ink circulating

unit. As previously described, there is a main ink
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apparatus being noved fromits desired position. Thus, afchﬁgﬁﬁﬁﬁh SHEET
Fig: 5, opening the access cover 8 permts access to the cofpgnents in
front of the base plate. Fig. 5 shows that the auxiliary inf |cdhfabbrs%s
20, the solvent container 21 and the filter 22 which require¢ g$chedul ed
mai nt enance are positioned immediately inside the access co1er 8, so that
they can be handl ed when .t he accessléover 8 is opened. The Laccess cover 8

opens forwardly and stops_in the horizontal position when it is opened.
Thi s may b&OHEIR®RdLBy &% uFecaYerdpawidtd t REN&Edededcov® &™Kcont act s

rf n ich th rintin r [ n The access cover 8
ng Zﬁ iﬁfg‘fjﬁﬁﬁ,\gﬂfa‘:ﬁ 8%‘;91? k?eentus dafr?apz@}.rlljtsing,s gguaaggliary $hk

container 20 #or containing ink which is to be
supplied to the main ink container 19, the amount of
ink thus supplied corresponding to the amount which
has been used in printing, and a solvent container 21
for containing the solvent which is supplied in an
amount corresponding to the amount of solvent which
has evaporated. A cap 19a having én ink suction port
and an ink recovering port is provided at the front of
the main ink container 19. A sensor 19b for detecting
the level of ink in the main ink container 19 and aﬁ
exhaust port 19c are provided at the back of the main
ink container. A cap 20a for pouring ink is provided
in the front of the auxiliary ink container 20. A
sensor 20b for detecting the_}iquid level of ink in
~the auxiliary ink container 20 and an exhaust port 20c
are provided at the back of the auxiliary ink
conta;ner 20. A cap 2la for pouring solvent is
provided at the front of the solvent container 21. A
sensor 21b for detecting the liquid level of solvent
in the solvent container 21 and an exhaust port 2lc
are provided at the back of the solvent container 21.

A filter 22 for filtering the circulating ink is
fixed by a clamp 23a to a filter mount 23 at the front
surface of the base 17.

At the front of the base 17 is a pressure control

valve 24 having a pressure gage in order to keep
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so that it can be used as a tray on which parts for maintenan Jﬁé&ﬁﬁfﬁT

I nk can be pl aced. A convex shaped periphery fornmed by a depression in
. the central portion or by attaching other nmenbers in the pelrijph ﬁ§35ﬁ5$96e
usabl e instead of the rim8a in order to prevent ink or soljv or_smal

screws fromdropping out of the tray during naintenance. THe flap 9 also
assists this effect. 17 .

constant the ink pressure of the ink which is
transferred to the nozzle unit of the printing head
38.

The pump 25 has four'pump heads 25b each of which
operate work with the phase difference of 90°, driven
by the motor 25a. The pump is installed on the base
17 by fixing hardware 26.

Electro-magnetic wvalves 31 driven by the
solenoids 3la are éonnected via sealing members 31b to
flow passage blocks 27 and 29 having engraved flow
passages. The flow passage blocks 27, 29 may be
formed in a unit, although they are separate in this
embodiment. The flow passage blocks 27, 29 are fixed
to the flow passage block bases 28, 30 respectively.
Each of the flow passage block bases 28, 30 has
grooves 28a, 30a which hook to the bottom of an
electro-magnetit valve mounting hole 32a on a portion
plate 32 as shown in Fig. 10. The partition plate 32
separates the ink circulating unit into a side
corresponding to the motor 25a and the solenoid 3la
and a side in which the ink circulates.

The fan unit 34 comprisés a fan cover 34a, a fap
main body 34b, a fan belt 34c, a spacer 344 and a fan
filter 34e.

An exhaust tube from the exhaust port 29c
attached to the main ink container 19 is connected to
a joint 35 throuéh a tube protecting bhsh 33 attached

to the partition plate 32. Exhaust tubes from the
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11 The access cover 8 is fixed by magnetic fasteners 7 jat e-1-0p—of
the opening in the casing 1. Although two fasteners 7 are prjovided on
opposite sides of the access cover 8 in Fig. 5 one fastener| nayUfesStP 196
provided at the center thereof. A danper nmay be provided in | tthe hinge
portion or in the vicinity thereof, so that the access coverjf 8 will open

gradual | y. Returning to the intéBnal structure of the ~-Atlng.

apparatus, the notor 25a, the sol enoids 3la, and electromagnetic val ves 31
are heat s@N St amPrt 30c | orachad t e tHese 3ot 1530y ceslare cool ed.

container 20 and from the exhaust port 2lc attached to
the solvent comtainer 21 are joined into one tube
which is connected to a joint 36 through the tube
protecting bush 33 attached to the partition plate 32.
In this embodiment, since the amount of air from the
exhaust port 19¢c attached to the main ink container
19, which receives the recovered ink unused in
printing is the largest of the three exhaust ports,
the exhaust tube from the exhaust port 19c is
independent. Three tubes may be joined into one tube,
or three separate tubes may be provided. The exhaust
air transferred to the joints 35, 36 passes to the
bottom of the base 17. An exhaust duct 37 is provided
at the bottom of the exhaust portion, and a duct is
conpected to a duct connecting tube 37a to permit.the
‘air to be sucked at a given flow rate. The exhaust
duct 37 also prevents the installation floor of the
apparatus from becoming soiled with ink dye contained
in the exhaust air.

Legs 18 are attached to the four corners of the
base 17.

Fig. 9 is a detailed view of the components
forming the printed circuit board unit and the power
unit, which are installed above the ink circulation
unit shown in Fig. 8. The control board 40 supports
a microcomputer for controlling the apparatus and is

mounted on the board base 41. The nozzle head driving
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Therefore, a fan unit 34 is provided at the back of the heat} spurees—+e.—...

i ntroduce external air into the casing 1 and cool the heat slources. The

fan unit 34 is preferably on the rear wall of the casing 1, jb t “hay beVaé
the bottomof the casing 1 as shown in Fig. 6. The air fr
34 flows in the direction of the arrows A to the upper part of t he
casing 1 so that the air which has pagsed through the heat
ink circulation unit flows upward and cools other conponents. Wth the
constructi baardbct?h ahdt Hihe nkemorgulbatdmiy @At wArich hetorker arconponents

are cooled wwth a limted anount of air. The air flow ng upward passes out
of the casppgaragps driving program, are connected to the

control board 40. A transparent cover 44 of e.qg.
resin :brevents the opérator from inadvertently
touching to the nozzle head driving board 42 which
processes high voltage analog signals and has a high
temperature heat source.

An input/output unit (in this embodiment an
input/output board 48 is used), which the operator
connects to an external unit, and a connecting unit 54
for the power line are installed on the reverse side
of the board base 41.

The input/output board 48 is positioned so that
it faces the control board 40, the connector 40a and
48a on the boards being arranged so that the
connection between the input/output board 48 and thé
control board 40 is as short as possible and the
connectors 40a and 48a on the boards are alignéd t=Tel
that they face each other.

A ferrite core 56 and the noise filter 57 are
placed immediately after the power line to remove the
line noise, and are mounted on the back of the board
base 41. 1In ordef £6 prevent a noise component on th;
reverse side of the board base 41 from coming to the
control board 40 side, the board base 41 is grounded.
There is a breaker 55 at the lower side of the reverse
surface of the boafd base 41, which allows the breaker

to be operated from the back of the printing apparatus




the printing apparatus through a gap 62 at the tope of the ¢aBEMGCEMENRESHEET

fan unit 34 may al so increase the pressure inside the upp¢r —part—of
the casing 1 relative to the pressure in the ink circulati figiunit,e;:;

12 to
casi ng
uni t.

S W
prevent sol vent vapor fromflowing into the upper paftt of® pHE" V70
1 when a solvent |eakage accident occurs inside the ink.circulating

20 i

by removing the breaker cover 12.

At the front of the bbard base 41, there are
provided a power transformer 50 to produce character
siénals'for charging the ihk particles during printing
and a high wvoltage power source 49 to obtain high
voltage for deflecting the charged ink particles. The
board base 41 has a bush 51 and a spacer 52. The
spacer 52 is used to form a gap 62 between the cover
1 and the board base 41. As previously described, the
gap 62 is an air exit port for the passage of cooling
air out of the printing apparatus.

The partition plate 60 is placed on a control
unit base 59, and the constant voltagé power source
unit 58 is placed on the partition plate 60 and in
front of the control board 40. The constant voltage
power source unit 58 comprises a ﬁower source caver
58a, a constant power source 58b.,. a power source
mounting hardware 58c and a hiﬁge 58d. The partition
plate 60 can be removed after the constant voltage
power source 58 is lifted up, pivoting on the hinge
584d. By removing the partition plate 60, the ink
circulating unit is opened. Therefbre, the maintenance
of the ink circulating unit can -be performed with
ease.

The embodiment of the present invention, as
described above, may thus permit the following effects

to be achieved:

1) Since the daily operation and the scheduled
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The above description illustrates that all the conponents off fHe-pnriEN? i

circulation unit are placed in the |ower portion of the casiing 1 of the 7

printing .apparatus. Qher conponents are |ocated above the ijnk ¢ " &.0 1,55 |
circulating unit. As shown in Figs. 2 and 3, a control Hoard 40 f or |
controlling the printing apparatus is attached to a board bgseé-#% =t ~
t his enbodi nent, a nozzle head driving board 42 and a nenory board 43

havi ng a nain aggaratus driving program are connected to the %pntrol
It

board 40, TALBESBBREENMAX i by BEREPRTEH (?irPGUi‘Eheb%ﬁPatuﬁl .

the apparatus, an operator can operate the apparatus
from in front‘gf the apparatus only, which improves
the workabiiity thereof.

2) Since all the scheduled maintenance work
dealing with ink and solvent can be performed from the
lower part of the apparatus and in front of the
display panel, the ink spilled by an operator by
mistake during maintenance cannot be spilt into other
components.

3) Since the access cover can be used as a tray,
it is possible to prevent loss of ink or solvent or of
smail parts such as screws.

4) Since the ink circulating unit, the pircuit
board unit, the power unit and the driving unit for
the pump and for %he electro-magnetic wvalve are
divided by partition plates, solvent wvapor does .not.
enter other pafts of. the apparatus. Thus, the
maintenance operations’can be performed safely.

5) Since the control board mounting the micro-
computer dealing with weak electronic signals, the
input/output board and the input power source line
side are shielded b§ grounded metallic plates, the
apparatus can be reinforced against noise.

The above description has concentrated on the
structure of the main part of the printing apparatus,
excluding the printing head 38. The structure of that

printing head 38, incorporating aspects of the present
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used), which an operator connects to an external unit, and o TTIg ot
54 for a-power line are installed on the reverse side of t qﬁgd«basaw
41, and connection work is performed by renoving a connecti ¢n}por¥ prate™
15. A noise filter 57 for renmoving the |ine noise, which is}pl d

i medi ately after the power line, ispalso installed on the poard base 41.
A constant voltage unit 58 is placed in front of the control
a partitibdnvehaienf0 &dllsepewatbdlg ddwstitedi riml adéumil unidtd rom t he
control unit is placed under the constant voltage power unit 58. Since the
partition reference-to Figs. 11 to 13.
Fig. 11 shows the printing head 38 when
disassembled. Components.forming the printing head 38
are arranged on the top and bottom surfaces of a base
101 made of plastics material.
On the top surface of the base 100 there is a
partition plate 10la approximately at the center of
the base 101. At the front of the bartition plate
101la, <there are printing components as will be
described later. At the rear of the partition plate
101la, is tubing which passes from the partition plate
10la through the inside of the tube 39, the tube 39
being connected to the rear end of the base 100 via a
fastening 102. The tube 39 connects the printing head
38 to éhe rest of the printing apparatus as described
previcusly.
- A nozzle 103, to which the tubing is connected,
compriseé a front plate 103a, a flow passage unit
103b, a vibration unit 103c and a packing 1034. The
front plate 103a, the flow passage unit 103b and the
vibration unit 103c are assembled together by screws
or the-like. The packing 103b has a brim portion and
a hollow portion. Thé flow passage unit 103b is
inserted into the hollow portion of the packing 103b.
The nozzle 103 is attached to the base 100 using a
nozzle base 114 and a nozzle stay 115. A rectangular-

shaped concave portion is formed on the base 101 in
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13 plate 60 may be renovabl e, maintenance of the ink circulaJﬁﬁ%AQhngTi§HEET
easily perfornmed by renoving the partition plate 60. Thys, the
interior of the casing 1 may be considered to be divided intfo |t B&eSEP 1994
regions. Firstly, the partition plate 60 divides the interigr jof the
casing into an upper region and a | oyger region between L,

order to mount the nozzle base 114. The nozzle base
114 is attached to the base 100 by being engaging to
the concave portion. The nozzle stay 115 is secured
to the nozzle base 114 wifh screws, and the vibrating
unit 103c is attached to the nozzle stay 115 with
screws. The brim portion of the packing 103b is
supported by being held between the reverse side of
the partition plate 10la and a packing holder 117.
The brim portion of the packing 103b prevents cleaning
liquid from entering from. the front of the partition
plate 10la. The partition plate 10la and the packing
holder 117 have holes 1large enough to £it the
- periphery of the nozzle 103.

A filter block 104 for removing impurities from
the ink is arranged at éhe rear of the top surface of
the base 101, and is positioned at the back of the
nozzle 103. The filtef.block 104 comprises a heatex
116a, a packing 116, a filter unit base 104c, a TF
filter 104d, a spacer 104c, an O-ring 1044 and =a
filter holding screw 104a.

The filter unit base 104e is fixed to the base
101 by. the packing 116. The heater 11l6a is placed on
the bottom surface of the filter unit base 104e. The
TF filter 1044 is inserted in the inside bottom of the
filter unit base 1l04e. The spacer 104c is placed on
the TF filter 104d, and the filter holding screw 104a
is attached to fhe spacer 104c through the O-ring

104b. Another O-ring 118 is held between the top



the partition plate 60 and the base 17. The ink circulatia
al so the cooling neans forned by the fan unit 34 are | ocated
regi on. The upper region, above the partition plate 60, is

into two regions by the board base 41. At first region, bet
board base 41 and the display panel 3 contains the printer g
unit, conprising the control board 4Q, the nozzle head drivi
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ng board 42,

and the nenory board 43. As can be seen fromFig. 2, these
mount ed verduennlly7 amdtited £eptoOn.blsckheosecond region, on
side of the board base 41 fromthe printed circuit

oardsare
t he opposite

A gutter block 105 is also attached to the front
of-the top of the base 101. A recovering pipe 106 for
the gutter extends along.the bottom surface of +the
base 101 and extends into the gutter block 105 since
it is exposed from the top front of the base 101l. A
pipe 1l05a acting as a gutter receiver is inserted into
the gutter block 105. This pipe communicates with the
recovering pipe 106 for the gutter through a flow
passage in the gutter block 10S.

The tubing inside the tube 39 connects to the
recovering pipe 106 and to various other parts such as
the vibration unit 103c. The rear top portion of the
partition plate 10la is covered by a tob cover 107.
Sealing éaterial is filled into tbe'jﬁnction surface
between the top cover 107 and the base 101, and the
top covef.107 is fixed to the base 101 by screws. The
top cover 107 is ngt usually removed. A charging
eiectrode 108 and deflecting electrodes 109 at the
front of the partition plate 10la are attached to the
base 101 by screws. The charging electrode 108
charges character signals onto ink particles jetted
from the nozzle 103. The deflecting eiéétrodes 109
deflect the charged ink particles, and are pladed
forward of the charging electrode 108 relative to the

nozzle 103.
There are sensors 110 at the front and on the

back of the deflecting electrades 109. The sensors
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board unit, is the connecting unit 54 which acts a power uni 1 for the ...
apparatus since it connects the apparatus to a power |ine, apd tQUS o
provi.des power for the ink circulation unit and the printed :i[cu}%iﬁgam@b

to "upper” and "lower", and al so "f%gnt" and "back" refer tojdirections
when the printing apparatus is i

Thi s

110 are attached to the base 101 by press fitting.
The sensors 110 detect +the charges on the ink
particles and weasure the speed of the ink particles
passing through both sensors 110 in oxder to control
printing.

A junction board 111 for electric signals such as
printing control signal is placed on the bottom
surface of the base 101. The signal lines therefor
extend inside the table 39 and are connected to
electric components on the junction board 111 from the
main part of the printing apparatus describéd
previously. Since the junction board 111 is attached
to the base 101 using spacers, the base 101 has gaps
for inserting spacers and gaps for fitting a
stroboscope 112 for confirming the path of the ink
particles. In order to close these éaps, sealing
material is painted onto the base 101. When the top
of the.base 101 is cleaned using solvent, the sealing
material prevents the solvent from reaching the bottom
surface.

The bottom surface side of the base 101 is
covered with a bottom cover 113. The bottom cover 113
is attached to the basé 101 after wiring of the
junction board 111 has been completed. Sealing
material is filled into the junction surface between
the bottom cover 113 and the base 101, and the bottom
cover is fixed to the base 101 with screws. The

bottom cover 113 is also not usually removed.
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14 orientation is, in practice, determ ned by the orientatj on—of—the
di splay panel 3, since the apparatus is orientated so that e gkspkéﬁﬂﬂf
panel is, imediately accessible and clearly readable, by th ublg SEF 1770
The detailed structure of the internal conponents of the prjnting
apparatus wi |l now be described inygetail, with reference tp Figs. 7 to

10. Fig. 7 is a detailed view of the cover 1 and ot hert-extetnal
conponentginaliPe €heplparRAnet dnéspratiecghekdd tHegeestridkdt he cover 1,

and the power
above are slid into an outer cylindrical cover 150,
which has a glot 151 through which ink particles
jetted from the nozzle :103 and deflected by the
deflecting electrodes 9 can pass to an object to be
printed. The cover 150 is removed when maintenance of
the printer head 38 is required.

Next, the junction portions in the top cover 107
and the bottom cover 113 will be described in detail,
referring to Figs. 12(a) and 12(b).

Projecting portions 107a,107b are formed on both
lower ends of the top cover 107 as shown in Fig.
12(a). Similarly, concave portions 101lb,101c are -
formed on both side edges of the top surface of the
base 101 as shown in Fig. 12(a). The concave portions
101b and 10lc receive thé convex portiohs 107a and
107b. The assembling procedure is for sealing
material to be put into the concave portioﬁs 101lb and
10lc, then the convex portions 107a and 107b are
fitted therein. It is desirable that any sealing
material which is pressed out of the concave portions
101a,101b dﬁring assembly is wiped off. The sealing
material is ‘preferably silicone zxubber oé room
temperature hardening type. The depth of the concave
portions 101b,101c is longer thaﬁ the height of the
convex portions 107a,107b, and the width of the
concave portions'lOlb,IOlc is longer than the width of

the convex portions 107a,107b as shown in Fig. 12(b).



switch 2 and the input/output unit 3 are attached to the diép{ay panel 47
A reinforcing base 6 serves as a reinforcing menber for thejcover: kiand.,g8s
an attachnent portion for the access cover 8. There is an pcfess cover
support 5 having a concave portion 5a above the reinforcingj base 6;—the—
rimportion 8a at the periphery ofy4he access cover 8 engagjng the

concave portion 5a when the access cover 8 is closed. SinceThe bottom
edge of thbeceficage poolighn tha seAgaggs mateIGAYaduainonid ataf the cover
1, any liquid on the cover will flow down..along the concave portions 5a
and | a eveanshee vwedretionsotlErb |iGt d tos improve the sealing
effect.
Since the top cover 107 and the base 101 are
joined to each other by convex/concave fitting, any
difference in size, existing between the top cover 107
and the base 101 is corrected.
In the same way, convex portions 13a,13b are
formed on both upper ends of the bottom cover 13, and
concave portions 101d,10le are formed on both side
edges of the bottom surface of the base 101. The
concave portions 1014,10le on the base 101 and the
convex portions 113a,113b on the bottom cover 113 are
joined to each other. The assembling procedure is the
same as that for the top cover 107 and the base 101
described above.
The cleaning of the printing head 38 will now be
described.
The first step in cleaning is to xremove the
cylindrical cover 150. When the cylindrical cover 150
is removed, the deflecting electrodes 109, the
charging electrode 8, the sensors 10, the gutter and
the +top front portion 3a of the no;zle 103 are
exposed. Then, cleaning liquid such as ink solvent is
poured on the front side of the'top portion of the
base 101, or the front side of the printing head 38 is
dipped into the cleaning liquid to clean it.

Such cleaning removes any ink adhering to the top



spilt on the display panel 4. This prevents liquid fron1ente£$£%ﬁqu£NT SHEET

I nterior of the apparatus. As nentioned previously, magnegtic _

fasteners 7 are provided on both sides of the top of the reilnfor@BnBEr gtée
6 to secure the access cover 8 in a cl osed _
15 position. Since the fasteners 7 are nmagnetic, the acce$s cover 815

cl osed by pushing the top central

front portion 3a of the nozzle, the gutter, the
sensors 10, the charging .electfode 8 and the
deflecting eleotrode 9. It is desirable to perform
such cleaning immediately after the operation of the
ink jet printing apparatus has stopped. It is also
desirable to clean the inside of the cylindrical cover
150 since the inside of the cylindrical-shaped cover
150 may be sciled with ink.

During such cleaning, there is no possibility
that the cleaning liguid can enter into the inside of
the top cover 107 or the bottom cover 113. Hence,
although the top front portion 103a of the nozzle 103
is exposed from the window portion of the partition
plate 10la, the cleaning liquid cannot reach the
inside of the top cover 107 through the.window portion
since the window portion is pressed .against the
reverse side of the rpartition plate .10la by the
packing holder 117 through_the brim portion of the
packing 103b. The cleaningmliquid cannot reach the
inside of the top cover 107 through the joining
surface sin¢e the top cover 107 is sufficiently sealed
at the surfacé joined to the base 101. The cleaning
liquid cannot permeite into the junction board 111,
since the junction board 111 on the bottom surface of
the base 101 is covered by the bottom cover 113 and
the joining surface between the bottom cover 113 and
the base 101 is sealed as described above. ' Since the

gaps formed in the fitting holes for the spacers
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portion of the access cover 8, and is opened by pushing ag AﬁiﬁﬁﬁéNE‘T HEET
Since stainless steel is used for the access cover 8 in thi nmbodi nent ,
the magnets of the fasteners 7 are fixed to the flap 9 mhich‘isU€n§&€'@96

steel. Therefore, the access cover 8 has two holes for two net
attracting wi ndows 8b used for the Jastener 7. The hijnge 10 connects
the access cover 8 to the reinforcing base 6. |[|f the hinge.l0 has a

danper fta@éacg{an%hehé_cgec&%rfd&@apé 1 $2PLeV L) hhOBL 8REBLAGE abruptly.
At the bottomof the reinforcing base 6 is a fold back 6a for

reinforcene ,andlisda RS didi & adatdny RFPekaflahghrbdieng dietaecess cover 8
e cleaning liquiqg cannot enter from the upper surface of

the base 101 into the bottom of the base 10, since it

is 1 covered by the bottom cover 113.

There is a hole 152 (see Fig. 11) in the top
cover 107, for changing the TF filter 104d4. Since the
top portion of the filter unit base matches the hole
152 and the O-ring 118 is interposed in the joining
surface (see Fig. 13), the sealing in this jointing
surface is sufficient. Therefore, the cleaning liquid
cannot reach the inside of the top cover 107 through
the hole 152 for changing the filter 1044.

The procedure to change the TF filter is for the
filter holding screw 104d to be removed through the
hole 152 in tﬁe top cover 107, and the Tf filter 1044
can then be removed together with the O-ring 104b énd
the spacer 104c. Then the FT filter can then be
replaced by a new one, if necessary.

Next, suppose that the nozzle 103 becomes choked.
The top front 103a of the nozzle 103 projecting from
the partition plate 10la is removable. If the nozzle
193 is not restored to its normal state, by cleaning
using solvent which is provided as a function of the
apparatus, the nozzle 103 can be restored to its
normal state by removing the top front portion 103a of
the nozzle 103 and cleaning it with an ultrasonic

cleaning machine. Employing a flat counter-sunk head



hori zontal position when it is opened. A breaker cover

a fastener 13. Afan filter cover 14 is placed in the positj

127

opened during breaker operation, is fixed to the back surfade jpl ate_ 11 b

° P B SER 9%
corresponding to the back portion of the fan wunit 34, a conne

plate 15 is provided at a position corresponding to the bac

i nput/output wunit to be connected3@th external units by the—eperator_and
the connecting unit for a power source [ prot e on rubber
115'3 Por (iés

bushi ngs 536V af'8y EF@YHﬂ%jﬁﬁfﬁﬁﬁﬂ?Qﬁ ??@@ﬁﬁ?gé
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ion port
of the T

Fi g.

8is a de{&éled vi ew af he‘t circul ati

positioning, iminate tg% need for ink beam
adjustment whea the top front portion 103a of the
nozzle 103 is re-assembleﬁ after cleaning.

In the printing head 38 of this embodiment of the
present invention, the electric signal line connecting
region can be separated from the fluid line connecting
region for ink and solvent by means of arranging the
parts on the top and bottom surfadés of the base.
Moreover, the cover can protect the internal parts
from the external environment. Normally nozzle beam
adjustment is necessary only at the beginning of the
operation of the printing head 38, since changing of
the filter or cleaning of the nozzle orifice portion
can be performed without removing the nozzle.

éhus, in the present invention, the fluid line
connecting region for ink and - solvent and the
déflecting region for performing printing are provided
on the %op side of the base, the electric signal line
region being provided on the bottom side of the base,
sealing being provided in the electric signal line
connecting region in -order fo prevent ink or solvent
reaching this region. This can provide a safe
apparatus. Cleaning of the printing head can be
easily performed since ink or solvent cannot reach the
inside of the pripting head. There is no need to
repeat the ink beam adjustment after each cleaning

operation since there is no need to remove the nozzle



unit. As previously described, there is a main ink REPLACEMENT SHEET
16 container 19 for recovering and containing the ink whi¢hfhas not been
used-in printing, an auxiliary ink container 20 for contaifii hg g gkSnhrEs
is to be supplied to the main ink container 19, the anount jof ink thus

supplied corresponding to the amount which has been used i trg—anct

a solvent contai ner 21 31

when changing the filter or cleaning the nozzle
orifice portion. This leads to an improvement in the

ease of handlimg of the apparatus.



for containing the solvent which | in an amount co r%spomdme“Jw

t he amount of sol vent which has e ﬂ F , ﬂﬂt#ﬂﬂlQa haV|ng an ink !
suction port and an ink recovering=p d at the fyont gaf SEEhey, ?
mai n ink container 19. A sensor 19b for detectlng the | evel jof _ ;
mai n ink container 19 and an exhaust port 19c are provided _ :
the main ink container. A cap 20a fa2 pouring ink is providgd in the
front of the auxiliary ink container 20. A sensor 20b for detecting tThe
liquid | eveRBBMSink in the auxiliary ink container 20 and an exhaust port
20c are provided, at  the back of the auxiliary ink container 20.
A cap 2la for pBfk AR§ &% SFinting apparatus, comprising:

a hollow casing (1) having a base (17), a front

wall extending upwardly from said base (17), and a
panel wall (14) extending from said front wall;

an ink circulation unit (19 to 25);

a display panel (3) in said panel wall (14):

a circuit board unit (40,42,43) for controlling
said ink circulation unit (19 to 25) and said display
panel (3)} and

a power unit (48,54,57) for supplying power to
said ink circulation unit (19 to 25) and said printed
circuit board unit (40,42,43);

characterized in that:

a dividing wail (60) divides the interior of the
casing (1) into a lower region between the base (17)
and the dividing wall (60) and an upper region, the
ink circulation unit (19 to 25) is in +the lower
region, and the circuit board unit (40,42,43) and the
power unit 48,54,57) are in the upper region.

2. An ink jet printing apparatus'ac¢ording to claim
1, wherein said front wall contains an access cover
(8) for permitting access to said lower region.

3. An ink jet printing apparatus according to claim
2, wherein said ink circulation unit (19 to 25)
comprises‘at least one removable container (20,21) for
a printing medium, said at least one removable

container (20,21) being removable through said access



provi ded at the front of the solven

Afilter 22 for filtering the circulating ink'is i xed by a ¢

the base 17 is a pressure control vg ve 24 having a pressure
to keep

i Ivr \,xH-.‘-

L

mount 23 at the front surface of the base 17. Aﬁ

tai ner. AT sensor | 2B
detecting the liquid | evel of solve m@g mm fml cont ai ner {21 and an
exhaust port 21c are provided at th ”mvent contjail nem ¢, 295 ¢ i
np 23a to

96
a

gage in order

cover (8).
4. An ink jet printing apparatus according to claim
2 or claim 3, wherein said ink circulation unit (19 to
25) includes filter (22) for ink, said filter (22)
being mounted adjacent said access cover (8).
5. An ink jet printing apparatus according to any
one of the preceding claims, wherein said ink
circulation unit (19 to 25) comprises:

a ‘main ink container (19);

a secondary ink container (20):;

a solvent container (21):

means (25) for supplying ink from said secondary
ink containéf {20) and solvent from said solvent
coﬁtainer (21) to said main ink container (19);

means (25) for supplying ink from said main ink
container (19) to a printer head (38); and

means for returning ink recovered by said printer
head to said main ink containér (19).
6. An ink jet printing apparatus according to any
one of the preceding claims, having a further dividing
wall (41) in said upper space, said further dividing
wall (40) dividing said upper space into a front space
between said further dividing wall '(41) and said
display panel (3), and a back space, said circuit
board unit (40,42,43) being in said front space, and
said power unit (48,54,57) being in said back space.
7. An ink jet pfinting apparatus according to claim

6, wherein at least one printed circuit board



17 constant the ink pressure of th |ch Is tra re -
nozzle unit of the printing head IEHIU u"ﬂuggg!ﬁu 25 has f durl punp heads"““
25b each of which operate work wi ference of {9Q[ eBr] SEP 1954
driven by the notor 25a. The punp is installed on the base {17 by fixing

har dwar e 26. El ectro-magnetic valves 31 driven by I[the —3Sofenords
3la are connected via sealing nenbers33lb to flow passage bllocks 27 and 29

havi ng engraved fl ow
(40,42,43) of said circuit board unit (40,42,43)

extends vertically in said front space.
8. An ink jet printing apparatus according to any
one of the breceding claims, having cooling means (34)
for cooling the interior of said casing (1), said
cooling means (34) being located in said lower space.
S. An ink jet printing apparatus according to claim
8, wherein said power unit (48,54,57) is adjacent said
cooling unit (34) and is separated therefrom by said
dividing wall (60).
10. An ink jet'printing apparatus according to any
one of the preceding claims, further including a
printing head (38) for jetting ink therefrom, said
printing head (38) being connected to said ink
circulation unit (19 to 25).
11. An ink jet printing apparatus according to claim
. 10, wherein said printing head (38) is connected to
said ink circulation unit_(l9 to 25) by.a flexible
tube (39).
12. An ink jet printing apparatus according to claim
10 or claim 11, wherein said printing head (38)
compriseﬁ: |

a ‘support plate (101);

a filter (104) for receiving ink and filtering
said ink, said-filter (104) being mounted on said
support plate (101);

a nozzle (103) on said support plate (101), said

nozzle (103) being connected to said filter (104) for
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passages. The flow passage bl ocks 27, 29 may be fornmed in JLvEt ~wm“m»T

al though they are separate in this enbodinent. The flow pasgage bl ocks 27,
29 are fixed to the flow passage bl ock bases 28, 30 respectifvél WS FHoik 76F
the fl ow passage bl ock bases 28, 30 has grooves 28a, 30a whijclh_hook to the
bottom of an el ectromagnetic valve nounting hole 32a on a p¢rtion plate
32 as shown in Fig. 10. The partitioggplate 32 separates thé-ipk

circulating unit into a side correspondlng to the notor 25a and the

sol enoi d 3hAecaiwi®g S$&Ed | Thivhidrd fod NksLid A4 BS. (103) bdhegfan unit 34
conprises a fan cover 34a, a fan nmain body 34b, a fan belt 34c, a spacer
34d and a faranged to jet ink therefrom as ink particles;

charging means (108) on said subport plate (101)
for electrically charging at least some of said ink
particles;

a deflecting electrode (109) on said support
plate for deflecting said at least some of said ink
particles; and

a gutter (105) for receiving said ink particles
other than said at least some of said ink particles;

wherein said filter (104) and said nozzle (103)
are independently mounted on and removable from said
support plate (101).

13. An ink jet printing apparatus according to claim
10 or claim 11, wherein said printing head (31)
comprises:

a support plate (101);

a filter (104) for receiving ink and filtering
said ink, said filter being mounted on said support
plate (101);

a nozzle (103) on said support plate (101),'said
nozzle (103) being connectéd to said filter (104) for
receiving sgid ink thereffom, said nozzle (103) being
arranged to jet ink therefrom as ink particles:

charging means (108) on said support plate (101)
for electrically charging at least some of said ink

particles;

a deflecting electrode (109) on said support



filter 34e. An exhaust tube fromthe exhaust port 29c | Frppehed .10 CET
the main ink container 19 is connected To ~a—oint 35 through .a R -

P:gﬁﬂefhleng bush 33 attached tﬂmmm'ﬂm”"ﬁ’mileiagugf po?fhéllgai t;fategched;

ti
to the auxiliary ink contaifier®20 amd the exhaust Tor;t 21c

3
3

attached to

36
plate for deflecting said at least some of said ink
particles; and
a gutter (105) for receiving said ink particles
other than said at least.éome of said ink particles;

wherein said gutter (105) is detachably connected

to said support plate (101).




t he solvent container 21 are joined into one tube which ils fgonnected teordg
joint 36 through the tube protecting bush 33 attached to {t he partition

plate 32, In this enbodiment, since the anount of air fromih . exhaust 1
port 19c attached to the main ink container 19, which recgi e§ t Hew 7
recovered ink unused in printing is the |argest of the thfe haust... 1

ports, the exhaust tube fromthe exhaust port 19c is independent. Three

t ubes may be joined into one tube, g{ three separate tubes—may—be
provi ded.: The. exhaust air transferréd to the joints 35, 36 passﬂs“Lo.the
bottom of the base 17. An exhaust duct 37 is prOVId¢qﬁw=SH -

Vit
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ABSTRACT

As shown in Fig. 2, an ink jet printing apparatus has a
casing (1) which is divided into upper and lower regions by a
dividing wall (60). In the lower region, between the dividing
wall and the base of the casing is an ink circulation unit (19
‘to 25). Above the dividing wall (60) is a circuit board unit
(40,42, 43) which controls the ink circulation unit (19 to 25),
and also the printing head (38). The circuit board unit
(40, 42,43) is separated from a power unit (48,54,57) by a
vertical wall (41). Thus, since the circuit board unit
(40, 42, 43) and the power unit (48,54,57) are above the ink
circulation unit (19 to 25), spillage of ink will not affect
them.

FIGURE 2

Sheet Has Been Replaced

‘IIIIIH T



at the bottom of the exhaust portion, and a duct is connected to a duct

connecting tube 37a to permt the air to be sucked at a giv
The exhaust duct 37 also prevents the installation floor of
from becomng soiled with ink dye contained in the exhaust a
18 are attached to the four corners of the base 17. Fi
detailed view of the conponents foymng the printed circuit
the power unit, which are installed above the ink circulatiao

o fiowrate-
MREPLABEMERR GEET
r CEys
0. | 901 §TP 54
bo rdlﬁnit aﬁ

n 5ROV ]

in Fig. 8. The control board 40 supports a m croconputer for

control ling

the apparatus and is

Lr E38




ey

-mount ed on the board base 41. The nozzl e ‘head driving {.J;iﬁpg THT GHEET
19 board 42 and the nenory board 43, which stores an appartat-is—drivi-ng——
program -are connected to the control board 40. A transparert cover_ 44 of
e.g. resin prevents the operator frominadvertently touching t &t bl 996
nozzl e head driving board 42 which processes high voltage gndl og signals
and has a high 2 '

Fig.3
25




t enperature heat source. An input/output unit (in this e
i nput/out put board 48 is used), which the operator connects
unit, and a connecting unit 54 for the power line are installfe
reverse side of the board base 41. The i nput/out put bogar
positioned so that it faces the control board 40, the conne
48a on the boards being arranged s@ that the connection bet
i nput /out put board 48 and the <control board 40 is as short as p
the connectors 40a and 48a on the boards are aligned so

' /
72729 31 33 253



that they face each other. A ferrite core 56 and the ng
are placed imedi ately after the power line to renove the

are nounted on the back of the board base 41. In order to pr
conponent on the reverse side of the board base 41 from com
control board 40 side, the board base 41 is grounded. There
55 at the lower side of the reversef surface of the board bas

Fse tilben 5
i ng .foise,. ahd.~
event a noise

ng t0:t ket W96

i s a breaker

e 41, which

ng.apparat us

allows the breaker to be operated fromthe back of the printi




20 by renoving the breaker cover 12. At the front of the
41, there are provided a power transformer 50 to produce char
signals for charging the ink particles during printing and a
power source 49 to obtain high voltage for deflecting the chg
particles. The board base 41 has a bush 51 and a spacer 52.

52 is used to forma gap 62 between tIg cover 1 and the boarg

R S

hiigh vol t age

r gedOinBEP 1975
ThHe spacer
base 4T77As

previ ously described, the gap 62 is an air exit port for the

ssage of

cool i ng

Fig.8




air out of the printing apparatus. The partition plate ()QEngﬁgygﬂq SHEET

on a control unit base 59, and the constant vol tage power sour tHH-+—58
is placed -on the partition plate 60 and in front of the control'boqrgﬁ Osers
The constant voltage power source unit 58 conprises a power spu c8 & &Fer 770
58a, a constant power source 58b, a power source nounting har re 58c_and

a hinge 58d. The partition plate 60&an be renoved after the fonstant

vol tage power source 58 is lifted up, pivoting on the hinge h8d..By —
removing the partition plate 60, the ink circulating unit is opened.

Therefore, the maintenance

JO




of the ink circulating unit can be perforned with ease.
enbodi ment of the present invention, as described above, may
the following effects to be achieved: 1) Since the da
and t he schedul ed 21 maint
can be perfornmed fromthe front of '

y| ofies dtonsi |

enance wor k




t he apparatus, an operatof can operate the apparatus fromin ¥¢@PE§GHMﬁNWeQHEETQ
29-“ A - -t .

apparatus only, which inproves the workability thereof.
t he s¢hedul ed mai ntenance work dealing with ink and sol vent dan be .

performed fromthe |ower part of the apparatus and in front df jth@& SEP 1996
di splay panel, the ink spilled by an operator by m stake duriin

mai nt enance cannot be spilt into othgr conponents. 3) $ince the
access cover can be used as a tray, it is possible to prevent—oss—of .ink
or solvent or of small parts such as screws. 4) Since the ink

circulating unit, the circuit




the power unit and the driving unit for the punp Q @ﬁéHEET

el ectromagpetic valve are divided by partition plates, solveht’

not enter other parts of the apparatus. Thus, the na|1tonance
operations can be perforned safely. 5) Since the controf bodrfl SEP 1996

nmounting the mcro- conputer dealing with weak el ectronic signgals, the
| nput/ out put board and the i nput power source line side are ghierded by

board unit,

grounded netallic plates, the apparatus can be reinforced against noise.
The above description has concentrated 8n the structure of the main part

of the printing apparatus,

Fig.72(a) Fig.13
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excluding the printing head 38. The structure of that
I ncorporating aspects of the present

invention, will now be described in detail with refe
13. Fig. 11 shows the printing head 38 when dis

. formng the printing head 38 are arranged on the top p
of a base

37
ABSTRACT

+u¢im¢ng_head 38

r=n e~F9M#rg i
ap | ed. Conpongnt s
nﬁcﬂ 065 a6t %ces

S AND
AN INK JET PRINTING APPARATU
A PRINTING HEAD FOR SUCH AN TINK JET PRINTING APPARATUS

As shown in Fig. 2, an ink jet printing apparatus has a

casing (1) which is divided into upper and.lower regions by a

dividing wall (60). In the lower region, between the dividing

wall and the base of the casing is an ink circulation unit (19

to 25). Above the dividing wall (60) is a circuit board unit
N (40, 42, 43) which controls the ink circulation unit (19 to 25),

and also the printing head (38). The circuit board unit

(40, 42,43) is separated from a power unit (48,54,57) by a

vertical wall (41). Thus, since the circuit

board unit

(40, 42, 43) and the power unit (48,54,57) are above the ink
circulation unit (19 to 25), spillage of ink will not affect

them.

FIGURE 2
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101.made of--plastics material . On the top surface of the base 1001POE;<ﬁpq
t here |s a arﬁe u%n pl'ate 101a approximately at the center of the base

101Thl f the partition plate 10la, there are printing
conp described later. At the rear of the partltlon pl ate
101a ch passes fromthe partition pIa'jﬁ.“l he

I nsi de of the tube 39, the tube 39 being connected

base 100 via a fastening 102 The tlube 39 connect s
to the rest of the p ) .
nozzl e 103, to whi cf

A PRINTING HEAD FOR SUCH AN INK JET PRINTING APPARATUS

f the
38
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5 The present invention relates to an ink jet
printing apparatus. It relates particularly, but not
exclusively, to an ink jet printing apparatus of
continuous type. The present invention also relates

' to a prinéing head for such an ink jet printing

10 apparatus.

In a printing apparatus of continuous type, ink
supplied from an apparatus body passes to a printing
head. Particles of ink are jetted from the printing

15 head  in a predetermined pattern, which p;c'zttern is
determined by control of the printing head. Such a
printing apparatus of continuous type is used to print
information, such as manufacturing date or sell-by
date, onto product packaging passing the printing

20 head.

At the printing head, ink from the body is jetted
as ink particles from a nozzle past a charging
electrode, which induces a charge on some-ﬁf the ink
particles. The pattern of charging of the particles

25 1is determined by the information that is to be
printed. The Qarticles then pass a charged deflection
plate which deflects some of the particles (dependent

on the charge thereon) in predetermined directions
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conprises a front ‘plate 103a, a fl ow passage unit

and t he

ortion and a hO||OM/dOPtIGH

- TheZftw

103b, a vibration unit

are assenbl ed toget her-py--screws...ar_the |ike.

v

103c and a pacmgsygetms’ﬂheniféﬁ&icedfront pl ate 103a, the flow passage unit 103b

vi br at
Thes packi ng 10
passage unit 1 |nserted into the hoIIOM/porblon of;

The nozzle 103 is attached to the base 100 using a
nozzl e stay 115. A rectangul ar-

it

J1h€_pack|n
nozzte-base—1+i4

and a

base 101 fifbm the printing head, so that they reach the article

10

15

20

25

to be printed. Other particles, however, pass to a
gutter, whicp permits them to be returned to the main
body of the printing apparatus.

Within that body, there are generally three main
groups of components. The first group form an ink
circulation circuit, for supplying ink to the nozzle
and receiving ink returned from the gutter.
Additional ink may be supplied, as may be solvent,
such that the ink that reaches the nozzle is of
suitable consistency.

The ink circulating unit, and possibly the
printing head itself, are controlled by suitable
electronic components. Those electronic components
may be mounted on a circuit board to form a circuit
board unit. The main body will also normally contain
a power unit for supplying power to the other
components, and have a display panel which permits the

operétor to control the printing by the printing head.

‘An example of such a printing apparatus of continuous

type is disclosed in, for example, WO-A-89/03768.
Furthermore, JP-A-5-77439 describes cleaning of the
nozzle of the printing head via a sél;ent, and JP-A-3-
28243 discusses the direction of ink jetted from the

printing head.

. A first aspect of the present invention is

concerned with the internal arrangement of the ink jet

shaped concave portlon is formed on the

) 103Db.

[P S —



23 order to nmount the nozzle base 114. The nozzle base 114 is attached to
the base 100 by being engaging to the concave portion. The nozzle stay 115
Is secured to the nozzle base 114 with screws, and t q Virbrat+-ng-.
.103c'is attached to the nozzle stay 115 with screws. %hb brfnlﬁonFWﬂ of
the packing 103b is supported by being held between fhe reué¥seside

the partition plate 10la and a packisg hol der 117. The brim porti t he
packi ng 103b prevents cleaning liquid fromentering fromthe front of the

partitionprinting apparatus. As was mentioned above, the

apparatus has an ink circulation unit, a printer

circuit board unit, and a power unit. These are

contained within a hollo.w casing of the apparatus.

5 Although the gutter returns some of the ink which

passes to the printing head, the printing operation

will use up the ink contained by the ink circulation

unit and therefore it is necessary to have access to

' the ink circulation unit to permit ink to be replaced
10 +therein.

Inevitably, when new ink is supplied to the ink
circulation unit, even if it is supplied in a
container rather than being poured into the casing,
there is risk of spillage of the ink. It ié

15 undesirable for the ink to come into contact with
other components within the casing. This problem is

particularly acute when the printing apparatus is to

be of small size, since the components within the

casing are necessarily proximate each other.

20 Therefore, according to a first aspect of the
present invention, the interior of the casing is
separated into upper and lower regions, with the ink

circulation unit being in the lower region and the

circuit board unit and the power unit being in the
25 upper region. Then, if ink is split whilst supplying
new ink to the ink circulation unit, it will not fall

into contact .with the circuit board unit or power

unit.
Thxs Sheet Has Been Re!plac
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plate 10la. The partiti.on-plate 10la and the packing holder 117 have hol es
| arge enough to fit the periphery of the nozzle 103. A filter block

104 for renovi Agiss 3s epl the ink is arranged ) . he
top surface of and is positioned at theylsa6REDTf HiRST Ndzzl e
103. The filter rises a heater 116a, packgppryACdB, a fllter

unit base 104c, a TF filter 104d, a spacer 104c, antO—++rag—10Z4d and a
filter holding screw 104a. The*filter unit base 104e is fixed to the

base 101 by theg, packing t;é‘%ot-@f trf-x%att Q:rhel%g%eir%n%le%c%g “Opper"

and "lower" in the above discussion of the £first .

aspect of the present invention refer to directions
relative to tl:xe normal o:c;ientation of the casing of
S the apparatus. .That normal orientation is usually
determined by fhe direction and mounting of a display
panel in a panel wall of the casing.
Preferably, the casing has an access cover
&_: permitting access to the ink circulation unit, and
| 10 that access cover is preferably in a front wall of the
casing, between the base of the casing, and the
display panel. Printing medium (ink and/or solvent)
may then be supplied to the ink circulation unit via
that cover. For exaniple, separate ink and solvent
15 containers may be provided which are insertable into,
and removable from, the ink circulation unit via the
access cover. In this way, it is possible to replace
#._ l‘ ink and/or solvent which has been used up Sy the
T action of printing by the ink jet printing apparatus.’
- 20 Preferably, the ink circulation unit has a filter
therein for filtering the ink, and it is preferable
that such a filter be mounted near tﬁe access cover,
to permit easy x"eélacement thereof. The casing me—zy
also contain means for cooling the interior of the

25 casing (e.g. a fan for circulating air therein), and

that cooling means is also preferably in the lower

space within the casing.

The upper space may itself be divided by a
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he f| ter unit base 104e. The TF filter 104d is
edi he filter unit base 104e. The spacer
104d, and the fi w 104a
t BiRN

D-ring

cover

further partition wall, to separate the circuit board
unit from the power unit. For convenience, the
circuit board ugit is preferably adjacent the display
panel, with the circuif board or c¢ircuit boards
thereof mounted vertically.

The ink circulation unit is preferably connected
to a printing head wvia a flexible tube, so that the
printing head may be mounted in any desired position
relative to the casing. In this way, the printing
head may be mounted with a suitable orientation
relative to a product production line, with the
display panel in the casing being accessible by the
operator. The second and third aspects of the present
invention then relate to the structure of the printing
head.

As previously mentioned, a printing ﬁead for an
ink jet printing apparatus of continuous type has a
nozzle from which ink particles are jefted, a charging
electrode for charging some of the particles, a
deflection plate for deflecting the charged particles,
and a gutter for receiving other particles. In a
second aspect of the present invention, ~the nozzle,
chargiﬂg”electrode, and deflection plate are mounted
on a common support plate, on which is also mounted a
filter. Since the filter may need to be replaced, or
at least cleaned, it is mounted on the support plate
separately from the nozzle, at a spaced apart location

therefrom. Hence, the filter can be cleaned without
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undesirable because the orientation of the nozzle
relative to th@ charging electrode and deflection
plate may then be changed:

The nozzle and filter may be contained in a
cover, to permit the charging electrode and deflection
plate to be immersed in cleaning fluid to clean them,
but if so there may be an aperture in the cover to
permit access to the filter unit.

The gutter may also be mounted on the support
plate, but is preferably a separate component which is
disconnectable from the support plate to permit the

gutter to be cleaned. This detachability of the

gutter then represents a third aspect of the present
invention.

Although each of the three aséects of the present
invention discussed above are independent, they may be

used together in any combination.

An embodiment of the present invention will now

be described in detail, by way of example, with

reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of an ink jet

printing apparatus of continuous type, being an

embodiment of the present invention:;

Fig. 2 is a vertical sectional view through the

ink jet printing apparatus of Fig. 1;

Fig. 3 is a sectional plan view of the ink jet
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partition pfété”ibiéwrg_covered by a top cover 107. Sealing material is
filled int or[{ﬁ_k,]g\ej:tmas:ﬁem@ ace between the top cover 107 and the base

101, and the is fixed to the bage-8i—by-serews—yhe top
cover 107 is moved. A chargi ng | BllectsbeibobtEdhg
defl ecting el odes 109 at the front of the |parti RE®imCplate 1Pla are
attached to the base 101 by screws, The charging €l ectrode 08
charges character signals onto ink particles jetted fromthe nozzle 103.
The def | eglding i@lectdpsosaddd Gefl peh.the changednighk iy tiscles, and are
pl aced forward of the charging electrode 108 relative to the nozzle 103.
circulation unit thereof; )

Fig. 4_is.a vertical plan view of the ink jet

printing apparatus of Fig. 1, showing the circuit
S board unit and the power unit thereof:;

Fig. 5 is a perspective view similar to Fig. 1,
but with an access cover open;

Fig. 6 is a sectional view corresponding to Fig.
2, but showing a fan unit in an alternative position;

10 Fig. 7 is an exploded perspective wview of the
cover of the ink jet printing apparatus of Fig. 1;

Fig. 8 is an exploded perspective view of the ink
circulation unit of the ink jet printing apparatus of
Fig. 1:

15 Fig. 9 is an exploded perspective view of the
circuit board unit and thé'power unit of the ink jet
printing apparatus of Fig. 1;

Fig. 10 is a scheﬁatic view showing the method of
mounting of a flow passage block base in the ink jet

20 printing apparatus of Fig. 1;

Fig. 11 is an exploded perspective view of the
printing head of the ink jet printing apparatus of
Fig. 1;

Figs. 1é(a) and 12(b) are enlarged views of parts

25 of the printing head of Fig. 11; and

Fig. 13 is a sectional view through part of the
printing head.df the ink jet printing_apparatus of

Fig. 1.



There are sensors 110 at the front and on the back of the def Been Replaced
el ectrodes 109. The sensors i’

attached to the base 101 by press fitting. The sensors 110 de

 charges on the ink particles and neasure the speed of the ink partlc es

' passing through both sensors 110 in order Horg@iHEST HARN REEN
8 REPLACED r

Fig. 1 shows a perspective view of an embodiment
of the present jnvention, being an ink jet printing
apparatus of continuous fype. The apparatus has a

5 casing 1 which, as will be described later, is hollow.
A power switch 2, and a display panel 3 formed by a
liquid crystal display 3a and keyboard 3b are mounted
in a panel wall 4 of the casing 1, which panel wall 4
is inclined for ease of visibility and operability of

10 the display panel. Below the panel wall 4 is a front
wall, containing an access cover 8 therein. In this
embodiment, the access cover has a flap 9 extending
into the panel wall 4. Fig. 1 also shows a printing
head 38 which is connected to the rest of the

1S5 apparatus via a flexible connecting tube 39. ‘I‘he'
printing head 38 wiil be described in more detail
later.

Fig. 2 is a.seqtional side view of the inside of
the printing apparatué of Fig. 1. Fig. 3 is a top

20 view of the ink circulating unit inside the printing
apparatus, and Fig. 4 is a top view of the control
unit of the printing apparatus. N

Fig. 2 shows that the casing 1 has a base 17

which supports the rest of the printing apparatus.
25 The cover 8 is hingedly connected to the base 17, to
permit access to the interior of the casing 1, and

Fig. 2 shows more clearly the inclination of the panel

wall 4.
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A JUﬂCtIOﬂ board 111 for- eIeCfflc signals such as printing control signal

|z pI?ced on the botto gce of the base 101. The signal lines
t her ef or ext able 39 and ar e—tcon q L ectric
conponents on ard 111 fron1t15H5ngﬁﬁh g 5 Ntlhe printing
appar at us descr Iy Since the Junctl%ﬁwﬁﬁa3d 111 I's attached

to the base 101 using spacers the ase 101 has..gaps for inserting spacers
and gaps for fitting a stroboscope 112 for confirm ng the path of the ink

part ;);'Sgs P geatsnﬁ%&&heéewa%a% 93RS . cSEPhiNA 4 ediwidés painted onto

into several units. In particular, there is an ink
circulation unisk for circulating ink to and from the
printing head 38, a prieted circuit board unit for
5 controlling the ink circulation unit (and also the
display panel 3), and also a power unit for supplying
power to the other components. These units will now

be described in more detail.

The components of the ink circulatioﬂ unit are
10 mounted on the base 17. At the front of the base 17
are containers such as a main ink container 19,
secondary ink container 20, a solvent container 21 and
a filter 22 for trapping dust in the circulation
passages to and from the printing head 38. ?hese are
15 all components which require maintenance. At the back
of the base are components which do not normally need
maintenence. These include a pump 25 for generating
pressure to transfer and recover ink or solvent, and
a plurality Fof electro-magnetic valves 31 for
20 opening/closing the circulation passages to and from
the printing head 38. A motor 25a for driving the
pump 25 and solenoids 3la -for driving the electro-
magnetic valves 31 are separated from the rest of the
ink circulation unit by a partition plate 32. If the
25 motor 25a and the solenoids 3la need maintenance, this
is achieved from the back of the apparatus by removing
a rear panel l1l. This separation of the components of

the ink circulation unit is desirable because the




of the base 101 is cl eaned using solvent, the sealing material

the solvent fromreaching the bottom surface

of the base 101 is covered with a bottom cov L&S»M?ﬁ X %&q
i s at'tached to the base 101 after wiring of th THbuw®t1oh board
been conpl et ed. Sealing material is filled jnto tii&! ﬁyﬁgL

bet ween

fixed to the base 101 with screws.

t he bottom cover 113 and tq%%base 101} od~the bottom

usual |y res®N€8iners 20 and 21 and the filter 22 need to be
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replaced regularly, whereas the motor 25a and
solenoids 3la saeed maintenance only if there is a
failure in these componeni;.s. Thus, the containers 20
and 21 and the filter 22 are easily accessible from
the front of the apparatus via the access cover 8.
They can thus be removed and replaced without the
apparatus being moved from its desired position.
Thus, as shown in Fié. 5, opening the access
cover 8 permits access to the components in front of
the base plate. Fig. 5 shows that the auxiliary ink
container 20, the solvent container 21 and the filter
22 which require scheduled maintenance are positioned
immediately inside the access cover 8, so that they
can be handled when the access cover 8 is opened. The
access cover 8 opens forwardly and stops in the
horizontal position when it 'is opened. This may be

achieved by struts 61, or when the access cover 8

contacts the surface on which the printing apparatus’

is mounted. The access cover 8 has an internal rim 8a
so that it can be used as a tray on which parts for
maintenance such an ink can be placed. A convex
shaped periphery formed by a depression in the central
portion or by attaching other members in the periphery
may be usable instead of the rim 8a in order to

prevent ink or solvent or small screws from dropping

out of the tray during maintenance. The flap 9 also

assists this effect.

prevents

The bottom surface side

jnicover 113
111 has

sur face

cover is

bottom cover 113 is al so not

et Has Been Replaced
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26 Finally, the- parts -of-"the printer head 38 described above are slid
Into an outer cyI &:Q&EﬁgMémmééo whi ch has a slot 151 through which

‘when mai nt enance o

i nk particles 0zzl e 103raRd-det-ected—byt he [
el ectrodes 9 can p E I‘ m“ Eﬂﬁt to be 5H15nf>i=id:l TI"\@ %\ﬂe-r 150 i s renoved
head 38 |s regghifiedis Next ,

def |l ecti ng

t he

junction portions in the top cover 107 afrd—theborréem cover 113 will be
described in detail, 11
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The access cover 8 is fixed by magnetic fasteners
7 at the top of the opening in the casing 1. Although
two fasteners “ware provided on opposite sides of the
access cover 8 in Fig. 5,'one fastener may be provided
at the center therecf. A damper may be provided in
the hinge portion or in the vicinity thereof, so that
the access cover 8 will open gradﬁally.

Returning to +the internal structure of the
printing aéparatus, the motor 25a, the solenoids 3la,
and electromagnetic valves 31 are heat sources, and it
is important that these heat sources are cooled.
Therefore, a fan unit 34 is provided at the back of
the heat sources to introduce external air into the
casing 1 and cool the heat sources. The fan unit 34
is preferably on the rear wall of the casing 1, but
may be at tpe bottom of the casing 1 as shown in Fig.
6. The. air from thg fan unit 34 flows in the
direction of the arrows A, to the upper part of the
casing 1 so that the air which has paésed through the
heat sources of the ink circulation unit flows upward
and cools other components. With the construction,
both o0f the ink circulating unit and the other
components are cooled with a limited amount of air.
The air flowing upward passes out of the casing 1 of
the printing apparatus through a gap 62 at the tope of
the casxng 1. The fan unit 34 may also increase the
pressure 1nsmde the upper part of the casing 1

relative to the pressure in the ink circulating unit,
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‘referring to Figs. 12(a) and 12(b). Projecting portions 107a, 107b are
formed on both |ower ends of the top cover 107 as shown in FiTis Shedtd{a@Been Replaced

Simlarly, concave portions 101b,101c are fornmed on both sid
the top surface of the base 101 as shown fpfrg—iz2ta)—the c
wportions 101b and 101c receive the convex Bﬁ?tﬁﬁﬁ§f¥67§&§hd 1070.
: concave portions 101b and 101c, thkaA the convex portions I07a and 107b are l
{
!

~assenbling procedure is for sealing nateri &PtA:de put {into the
ifitted therein. It is desirable that any sealing material which is

pressed ofiP FreMedtc AR NRNHOFIPONsTTaV181968iBadetey TS SRASF i s wi ped
off. Th | i
© Spg?rtl r<]) the casing 1 when a solvent leakage accident

occurs inside the ink circulating unit.

The above description illustrates that all the
5 components of the ink circulation unit are placed in
the lower portion of the casing 1 of the printing ’

apparatus. Other components are located above the ink

circulating unit.

’ As shown in Figs. 2 and 3, a control board 40 for

| 10 controlling the printing apparatus is attached to a
board base 41. In this embodiment, a nozzle head
driving board 42 and a memory board 43 having a main
apparatus driving program are connected to the control

board 40, these components forming a printed circuit

15 board unit.

An input/output unit (in this embodiment an
input/output bqard 48 is used), which an operator
connects to an external unit, and connecting unit 54

? for a power line are installeé on the reverse side of
20 "the board base 41, and connection work is performed by
removing a connection port plate 15. A noise filter

57 for removing +the 1line noise,. which is placed
immediately after the power line, is also instélled on

the board base 41. A constant wvoltage unit 58 is

25 placed in front of the control board 40, and a
partition plate_60 for separating the ink circulation
unit from the control unit is placed under the

constant voltage powexr unit 58. Since the partition
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material is preferably silicone rubber of roon1'tenperature har deni ng type.
The depth of the concave portlons 101b, 101c is longer than the hei ght of

the convex port¥ dr(Replacednd t he wi dth of the concave portions
101b, 101c is | ong I &
" shown in Fig. 12(

dth of the *x—porttonas—H07a, 107b as
HEET HAS
enough the sealing naterla renalns |n t he REPLACET

‘_ﬁ“}!is SHEET HASOBEEN her ef ore,

plate 60 may be removable, maintenance of the ink

circulation unit is easily performed by removing the
partition plat® 60.

Thus, the interior o¢f the casing 1 may be

5 considered to be divided into three regions. Firstly,

the partition plate 60 divides the interior of the

casing into an upper region and a lower region between

the partition plate 60 and the base 17. The ink

circulation unit, and also the cooling means formed by

10 the fan unit 34 are located in that lower region. The

upper region, above the partition plate 60, is itself

divided into two regions by the board base 4l. At

first region, between that board base 41 and the

display panel 3 contains the printer circuit board

15 unit, comprising the control board 40, the nozzle heqd

driving board 42, and the memory board 43. As can be

seen from Fig. 2, these boards are mounted vertically

in that fegion. In the second region, on the opposite

side of thé board base 41 from the printed circuit.

20 board unit, is the connecting unit 54 which acts a

power unit for the apparatus since it connects the

apparatus to a power line, and thus provides power for

the ink circulation unit and the printed circuit board

unit.

25 It should be noted that, in this description, the

references to "upper" and "lower", and also "front"

and "back" refer to directions when the printing

apparatus is in its normal orientation. This




{ concave lportions 101b, 101c to inprove the sealing effect. Since the
top cover 107 and the base 101 are joined to each other by convex/concave
fitting, any difference in size, existing between the top cover 107 and

+ the' base 101 is &hkjs§heeHagBeen Replaced N t he same X RartiQns 13a, 13b
are ,formed on bo?}"ikum“mﬂﬂﬂzf t he bottom c%&gﬁ—%ggtéaﬁ%" é@ﬁ@ave
dge
p

"portions 101d, 101 both side e S ong{ﬁéC%%ttom urface of
t he base 101. The concave tions 101d, 10le on the base 101 and the
. convex portions 113a,113b on the botli4m cover 113 are

orientation 1is, in practice, determined by the
% orientation of the display panel -3, since the
{ apparatus is ofientated so that the display panel is
immediately accessible and clearly readable, by the

5 user.
The detailed structure of the internal components

of the printing apparatus will now be described in

detail, with reference to Figs. 7 to 10.
Fig. 7 1is a detailed view of the cover 1 and

10 other external components. The display panel 4 is

it AR AN i .

attached to the rest of the cover 1, and the power
switch 2 and the inputyoutput unit 3 are attached to
the display panel 4. A reinforcing base 6 serves as
a reinforcing member for the cover 1 and as an
15 attachment portion for the access cover 8. There is
an access cover support 5 having a concave portion 5a
above the reinforcing base 6, the rim portion 8a at
~‘ the periphery of +the access cover 8 engaging the
? - concave portion 5a when the access cover 8 is closed.

20 Since the bottom edge of the concave portion 5a

engages a concave portion la of the cover 1, any

liquid on the cover will flow down_along the concave
portions 5a and la even when water or other liquid is
spilt on the display panel 4. This prevents liquid

25 from entering the interior of the appératus.
As mentioned previously, magnetic fasteners 7 are
provided on both sides of the top of the reinforcing

base 6 to secure the access cover 8 in a closed
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si de of the qglntln

on. N9 head 3§he fasteners 7 are magnetic, the
access cover 8 is closed by pushing the top central
portion of _the® access cover 8, and is opened by
pushing again there. Since stainless steel is used
for the access cover 8 in this embodihent, the magnets
of the fasteners 7 are fixed to the flap 9 which is
made of steel. Therefore, the access cover 8-has two
holes for two magnet attracting windows 8b used for
the fastener 7. .

The hinge 10 connects the access cover 8 to the
reinforcing base 6. If the hinge 10 has a damper
function, the access cover 8 is prevented from opening
abruptly. At the bottom of the reinforcing base 6 is
a fold back 6a for reinforcement, which also acts as
a stopper for h?lding the access cover 8 in a
horizontal position when it is opened.

A breaker cover 12, to be opened during breaker
operation, is fixed to the back surface plate 11 by a
fastener 13. A fanhfilter cover 14 is placed in the
position corresponding to the back portion of the fan
unit 34, a connection port plate 15 is provided at a
position corresponding to the back of the input/output
unit to be connected with external units by the
operator and the connecting unit for a power source
line. Cable protection rubber bushings 16 are
provided on each of the holes 15a for cables.

Fig. 8 is a detailed view of the ink circulating

unit. As previously described, there is a main ink

neg charging
oftion 3a of

i's

Sportion of the base 101, or the front




d [ nto t he cl eani- ng Tiquid to clean it. Such cl eani ng renoves

S Nk adhering t Been Replaced 28 front

i .on 3a of the %@ &&QQ the sensgors. 10, .the.charging
‘et rode 8 and the ctrode 9. ltruiss sdesi rabl g itol per f orm
sud® cl eani ng i nmedi e operation ?f t hep- i et printing

container 19 for recovering and containing the ink

which has not been used in printing, an auxiliary ink

container 20 +<or containing ink which is to be

supplied to the main ink container 19, the amount of

5 ink thus supplied corresponding to the amount which

has been used in printing, and a solvent container 21

for containing the solvent which is supplied in an

amount corresponding to the amount of solvent which

has evaporated. A cap 19a having an ink suction port

10 and an ink recovering port is provided at the front of

the main ink container 19. A sensor 19b for detecting

the level of ink in the main ink container 19 and an

exhaust port 19c are provided at the back of the main

ink container. A cap 20a fér pouring ink is provided

' 15 in the front of the auxiliary ihk container 20. A

sensor 20b for detecting the liquid level of ink in

'the auxiliary ink container 20 and an exhaust port 20c

are provided at the back of the auxiliary ink

container 20. A cap 21la for pouring solvent is

20 provided at the front of the.soIvent container 21. A

sensor 21b for detecting the liquid level of solvent

in the solvent container 21 and an exhaust port 21lc

are provided at the back of the solvent container 21.

A filter 22 for filtering the circulating ink is

25 fixed by a clamp 23a to a filter mount 23 at the front
surface of the base 17.

At the front of the base 17 is a pressure control

valve 24 having a pressure gage in order to keep




I nsi de of the cylindr ver 150 may be soiled with ink.

Dyring such cl eaning, ‘! Im Wm ossibility that the cleaning liquid can
over 107 or o {113.

enter into the inside -EOMAS ;
Hence, although the top front portion 103a of t 8 T) 03 exposed
fromthe wi ndow portion of the partition plat 101a"' gliquid

\ cannot reach the inside of the topzcover 107 t rough the Wi ndow portion
" since the window portion is pressed against the reverse side of the
partiti ogopsatetlOtheby itke pressure of the ink which is

_de5| rabl e to clean thSh&SHQGBeQﬂ‘R;ﬁQ&dcyI i ndrical cover 150 since the

transferred to the nozzle unit of the printing head
38. -

The pump 25 has four'pump heads 25b each of which
5 operate work with the phase difference of 90°, driven
by the motor 25a. The pump is installed on the base

17 by fixing hardware 26.
Electro-magnetic valves 31 driven by the
{ solenoids 31la are éonnected via sealing members 31b to
10 flow passage blocks 27 and 29 having engraved flow
passages. The flow passage blocks 27, 29 may be
formed in a unit, although they are separate in this
embodiment. The flow passage blocks 27, 29 are fixed

to the flow passage block bases 28, 30 respectively.

15 Each of the flow passage block bases 28, 30 has

i e S b AR i el L

grooves 28a, 30a which hook to the bottom of an

electro-magnetic valve mounting hole 32a on a portion
plate 32 as shown in Fig. 10. The partition plate 32
separates the ink circulating unit into a side

20 corresponding to the motor 25a and the solenoid 3la
and a side in which the ink circulates.

The fan unit 34 comprisés a fan cover 34a, a fan
main body 34b, a fan belt 34c, a spacer 34d and a fan
filter 34e.

25 An exhaust tube from the exhaust port 29c
attached to the main ink container 19 is connected to
a joint 35 through a tube protecting bush 33 attached

to the partition plate 32. Exhaust tubes from the

R |



packing‘holder 117 t thgmbk¢ rtion of the packing 1

cleaning liquid cann side of the top cover 107
jQining surface S|nc 107 is sufficiently seal
surface joined to the e cl eani -d—canrnretp

the junction board 111, S|nce the juncti onTHiga8ErT1MADMEENE
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of the base 101 is covered by the bottom over;&&ﬁA@ﬂﬂ thg j oi ni ng

surface between the bottom cover 3H3 and the—base—19t T35 Sea

descri bed above. Since the gaps fornmed in the fitting hol es
spacers exhaust port 20c attached to the auxiliary ink
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container 20 and from the exhaust port 21lc attached to
the solvent comtainer 21 are joined into one tube
which is connected to a joint 36 through the tube
protecting bush 33 attached to the partition plate 32.
In this embodiment, since the amount of air from the
exhaust port 19c attached to the main ink container
19, which receives the recovered ink wunused in
printing is the largest of the three exhaust ports,
the exhaust +tube from the exhaust port 19c is
independent. Three tubes may be joined into one tube,
or three separate tubes may be provided. The exhaust
air transferred to the joints 35, 36 passes to the
bottom of the base 17. An exhaust duct 37 is provided
at the bottom of the exhaust portion, and a duct is

connected to a duct connecting tube 37a to permit the

‘air to be sucked at a given flow rate. The exhaust

duct 37 also prevents the installation floor of the

apparatus from becoming soiled with ink dye contained

“in the exhaust air.

Legs 18 are attached to the four corners of the
base 17.

Fig. 9 is a detailed wview of the components
forming the printed circuit board unit and the power
unit, which are installed above the ink circulation
unit shown in Fig. 8. The control board 40 supports
a microcomputer for controlling the apparatus and is

mounted on the board base 41. The nozzle head driving

| ed as
for the
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junction board 111 are sealed with a coating of sealing nat

cleaning liquid cannot enter fromthe upper surface of the IH
the bottom of the base 10, since it is e 1 bot t
There is a hole 152 (see Fig. .11%A i%Hﬁg%ﬂE ﬂ,@x %%@, for changi ng the

TF filter 104d. Since the top por f thPR#ﬁﬁPgﬁ uni t! base matches t he
hol e B)BOQﬁé e Lhal hel Medcy g2 p%se&’sl NJh3gH oL BLPgs W face (see

Fig. e sealing in thISJ
apparatus driving program, are connected to the -

control board 40. A transparent cover 44 of e.g.

resin 'brevents the opérator from inadvertently

5 +touching to the nozzle head driving board 42 which

processes high voltage analog signals and has a high
temperature heat source.

An input/output unit (in this embodiment an

input/output board 48 is used), which the operator

10 connects to an external unit, and a connecting unit 54
for the power line are installed on the reverse side
of the board base 41.

The input/output board 48 is positioned so that
it faces the control board 40, the connector 40a and

15 48a on the boards being arranged so that the
connection between the input/output board 48 and thé
control board 40 is as short as possible and the
connectors 40a and 48a on the boards are alignéd so
that they face each other.

20 A ferrite core 56 and the noise filter 57 are
placed immediately after the power line to remove the
line noise, and are mounted on the back of the board
base 41. In order to prevent a noise component on the
reverse side of the board base 41 from coming to the

25 control board 40 side, the board base 41 is grounded.
There is a breaker 55 at the lower side of the reverse
surface of the boéfd base 41, which allows the breaker

to be operated from the back of the printing apparatus

s s b 1 a0



;Urface I's sufficient. Therefore, the cleaning l'iquid cannot reach the-
i nsi de of the top cover 107 through the hole 152 for changin II am W‘,Re paced

:104d The procedure to change the TF filter is for the ,
*hol di ng screw 104d to be renoved through the hole 152 in the 1

M107 and the TF filter 104d can then be fenmvedrtogetherywith the O ring
:104b and the spacer 104c. Then . the FT {iltery, can(&@en repl aced by a
‘new one, if necessary. Next ,” 'suppos thaf“‘h&’hn77| 103 becones

“choked. Hihfate %éoghelggganrtggvg?z%Eg 103 projecting from the

partitio a Is renovabl e e nozzle
At the front of the board base 41, there are

provided a poygr transformer 50 to produce character
signals for charging the ihk particles during printing

5 and a high voltage power source 49 to obtain high
voltage fof deflecting the charged ink particles. The
board base 41 has a bush 51 and a spacer 52. The
spacer 52 is used to form a gap 62 between the cover
1 and the board base 41. As previously described, the

10 gap 62 is an air exit port for the passage of cooling
air out of the printing apparatus.

The partition plate 60 is placed on a control
unit base 59, and the constant voltagé power source
unit 58 is placed on the partition plate 60 and in

15 front of the control board 40. The constant voltage
power source unit 58 comprises a bower source cover
58a, a constant power source 58b'; a power source
mounting hardware 58c and a hiﬁge 58d. The partition
plate 60 can be removed after the ‘constant voltage

20 power source 58 is lifted up, pivoting on the hinge
58d. By removing the partition plate 60, the ink
circulating unit is opened. Therefore, the maintenance
.oé the ink circulating unit can ge performed with
ease.

25 The embodiment of +the present invention, as
described above, may thus permit the following effects

to be achieved:

1) Since the daily operation and the scheduled
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to,its
103 and cl eani ng it with an ultrasonic cl Eh‘ibnfg‘ FrRchin ek

. count er - sunk head Rimi 3Qn scre may

A

(103 is not restored to its normal state, by cleaning using solvent which -
is provided as a function of the apparatus, the nozzle 103 cdﬁmhmmig
normal state by renoving the top fgent—portjion 103a of

I

zs:’;[H““B&ﬂg‘:placed

Al

sufficient repeatability of nozzle 103 posrfrﬂﬁrng~4u;4ﬂ4 nate the need
for ink beam 21

-
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maintenance work can be performéd from the front of
the apparatus, an operator can operate the apparatus
from in front of the apparatus only, which improves
the workabiiity thereof.

2) Since all the scheduled maintenance work
dealing with ink and solvent can be performed from the
lower part of the apparatus and in front of the
display panel, the ink spilled by an operator by
mistake during maintenance cannot be spilt into other
components.

3) Since the access cover can be used as a tray,
it is possible to prevent loss of ink or solvent or of

small parts such as screws.

4) Since the ink circulating unit, the circuit

board unit, the power unit and the driving unit for

the pump and for %he electro-magnetic wvalve are

divided by partition plates, solvent vapor does .not.

enter other pafts of. the apparatus. Thus, the
maintenance operations can be performed safely.

5) Since the control board mounting the micro-
computer dealing with weak electronic signals, the
input/output board and the input power source line
side are shielded b§ grounded metallic plates, the
apparatus can be reinforced against noise.

The above description has concéntrated on the
structure of the main part of the printing apparatus,
excluding the pfinting head 38. The structure of that

printing head 38, incorporating aspects of the present
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- adj ustment whea the top front portion 103a of the nozzlel et‘“B““m”h“ﬂ
re-assenbl ed after cleaning. In the printing head 38 L
enbodi ment of the present invention, the electric signal
rregi on can be separated fromthe fluid Iine connecti ng reglon for |nk and
sol vent by nmeans of arranging the parts on the top and bottom surfaces of

"the base. Mbreover, the cover can protec Eﬁpsya&ernaltp@r s fromthe
' adjul §§qg _

external environment . Nor mal | 'y nozz%g bea necessary only at
t he beginning of the operation of e pri ce changi ng of

the filter QoA N%iGh tBEWN0RE! €aQLLLLE8aPOLL! Cetail with

reference- to Figs. 11 to 13.

Fig. 11 _shows the printing head 38 when

disassembleé. Components“forming the printing head 38

5 are arranged on the top and bottom surfaces of a base
101 made of plastics material.

On the top surface of the base 100 there is a

partition plate 10la approximately at the center of

‘ the base 101. At the front of the partition plate

10 10l1la, there are printing components as will be

described later. At the rear of the partition plate

10l1a, is tubing which passes from the partition plate

10la through the inside of the tube 39, the tube 39

being connected to the rear end of the base 100 via a

15 fastening 102. The tube 39 connects thé printing head

38 to éhe rest of the printing apparatus as described

previously.

| A nozzle 103, to which the tubing is connectéd,

compriseé a front plate 103a, a flow passage unit

20 103b, a vibration unit 103c and a packing 103d. The

fiont plate 103a, the flow passage unit 103b and the

vibration unit 103c arxe assembled together by screws

or the‘like. The packing 103b has a brim portion and

a hollow portion. The flow passage unit 103b is

25 inserted into the hollow portion of the packing 103b.

The nozzle 103 is attached_to the base 100 using a

nozzle base 114 and a nozzle stay 115. A rectangular-

% shaped concave portion is formed on the base 101 in
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can be perforned t ou renDV|ng the nozzl e. Thus, in the present

I nvention, the fl i ng region for ink and solvent and the
detlecting reglon ﬂ pr|nt|ng are provided on the top side of
4 the base, the elec regi on being provided on.the bottom

{ side of the base, seallng bei ng provided in theugl setay RASIREARI] | i ne

3 connecting region in order to prevent ink or salvent F&ﬁ@gﬁlng this
region. This can provide a saR3 appar at u 3qnnnlng of—'t he
jprinting head can be eaS|Iy performed since |nk or solvent cannot reach

the insi ®FIRT tH PPYRE] Beh€8&21e PRéee ld -no TRRMPEZ17ePREE the ink

:beanladjU%FQPqisa££ganggh oligglggse 100 by being engaging to

the concave portion. The nozzle stay 115 is secured

to the nozéle base 114 wifh screws, and the vibrating

5 unit 103c is attached to the nozzle stay 115 with

screws. The brim portion of the packing 103b is

supported by being held between the reverse side of

the partition plate 10la and a packing holder 117.

The brim portion of the packing iOSb prevents cleaning

10 liquid from entering from the front of the partition

plate 10la. The partition plate 10la and the packing

holder 117 have holes large enough to fit the

- periphery of the nozzle 103.

A filter block 104 for removing impurities from

15 the ink is arranged at éhe rear of the top surface of

the base 101, and is positioned at the back of the

nozzle 103. The filtef.block 104 comprises a heater

116a, a packing 116, a filter uni% base 104c, a TF

filter 1044, a spacer 1046, an O-ring 104d and a

20 filter holding screw 104a.

The filter unit base 104e is fixea to the base

101 by. the packing 116. The heater 116a is placed on
the bottom surface of the filter unit base 104e. The .

TF filter 1044 is inserted in the inside bottom of the

25 filter unit base 104e. The spacer 104c is placed on

the TF filter 104d, and the filter holding screw 104a

is attached to fhe spacer 104c through the O-ring

104b. Another O-ring 118 is held between the top




operation since thére is no need to renove the nozzle ,
31 when changi Rgis tlver Has Beea Re %] eani ng the nozzle orifice portion. This
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eads to an inpro “ﬁ ease of handling of the appafatus.
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cover 107 and the filter block 104.

A gutter block 105 is also attached to the front
of the top of the base 101. A recovering pipe 106 for
the gutter extends alongfthe bottom surface of the

5 base 101 and extends into the gutter block 105 since
it is exposed from the top front of the base 101. A
pipe 105a acting as a gutter receiver is inserted into
the gutter block 105. This pipe communicates with the
recovering pipe 106 for the gutter through a flow

10 passage in the gutter block 105.

The tubing inside the tube 39 connects to the
recovering pipe 106 and to various other parts such as
the wvibration unit 103c. The rear top portion of the
partition plate 10la is covered by a top cover 107.

15 Sealing Qaterial is filled into the'junction surface
between the top cover 107 and the base 101, and the
top covef.107 is fixed to the base 101 by screws. The
top cover 107 is nc:\’t usually removed. A charging
eiectrode 108 and deflecting electrodes 109 at the

20 front of the partition plate 10la are attached to the
base 101 by screws. The charging electrode 108
charges character signals onto ink particles jetted
from the nozzle 103. The deflecting eiéétrodes 109
deflect the charged ink particles, and are placed

25 forward of the charging electrode 108 relative to the
nozzle 103.

There are sensors 110 at the front and on the

back of the deflecting electrodes 109. The sensors
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32 CLAIMS 1. ‘An‘ink'jet printing apparatus, conpriéing:

casing (1) havi sastxbé?ﬁ@sﬂe&?ﬁenla&df ront wall endi.

‘base (17), and a ) ext endi ng frnﬂﬁsﬁﬁﬂTﬂﬂﬁhﬁF' ;
ink circulation u M\' a display pagelAdE8) in gaid panel
wal | (14); d unit (40, 42,43y—for—cornttrolling said ink

circulation unit (19 to 25) and S%Id di spl ay

10

15

- 20

25

110 are attached to the base 101 by press fitting.
The sensors 110 detect the charges on the ink
particles and geasure the speed of the ink particles
passing through both sensgrs 110 in order to control
printing.

A junction board 111 for electric signals such as
printing control signal is placed on the bottom
surface of the base 10l. The signal 1lines therefor
extend inside the table 39 and are connected to
electric components on the junction board 111 from the
main part of +the printing apparatus described
previously. Since the junction board 111 is attached
to the base 101 using spacers, the base 101 has gaps
for inserting spacers and gaps for fitting a
stroboscope 112 for confirming the path of the ink
particles. In order to close these éaps, sealing
material is painted onto the base 101. When the top
of'thé'base 101 is cleaned using solvent, the sealing
material prevents the solvent from reaching the bottom
surface.

The bottom surface side of the base 101 is
covered with a bottom cover 113. The bottom cover 113
is attached to the base lOl after wiring of the
junction board 111 has been completed. Sealing
material is filled into the junction surface between
the bottom cover 113 and the base 101, and the bottom
cover is fixed t6 the base 101 with screws. The

bottom cover 113 1is also not usually removed.

a hol | ow
from said

B | an

£



panel (3);

(40, 42, 43)
,the interior of t

and - ~a-power- unit (48,54,57) for supplying power to said

|nto a | owe TH%@BHHWbE %80thhe base (17)

I nk circul ation 0 25) and said prlnted circuit board unit
§ ; qﬂdiyﬁtﬁ'ﬁ acedy t hat : a—e-vi-di-pg—wahl (60) divides

and the dividing

n upper regjon, tEEAGKK cirdu
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above are slid into an outer cylindrical cover 150,
which has a glot 151 through which ink particles
jetted from the nozzle f103 and deflected by the
deflecting electrodes 9 can pass to an object to be
printed. The cover 150 is removed when maintenance of
the printer head 38 is required.

Next, the junction portions in the top cover 107
and the bottom cover 113 will be described in detail,
referring to Figs. 12(a) and 12(b).

Projecting portions 107a,107b are formed on both
lower ends of the top cover 107 as shown in Fig.
12(a). Similarly, concave portions 101b,10lc are
formed on both side edges of the top surface of the
base 101 as shown in Fig. 12(a). The concave portions
101b and 10lc receive thé convex portions 167a and
107b. The assembling procedure is for sealing
material to be put into the concave portioﬁs 101b and
10lc, then the convex portions 107a and 1075 are
fitted therein. It is desirable that any sealing
material which is pressed out of the concave portions
10l1la,101b during assembly is wiped off. The sealing
material is..preferably silicone rubber oé room
temperature hardening type. The deptﬁ of the concave
portions 101b,10lc is longer than the height of the
convex portions 107a,107b, and the width of the
concave portions.lOIb,IOlc is longer than the width of

the convex portions 107a,107b as shown in Fig. 12(b).
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Therefore, enough the sealing material remains in the
concave portions 101b,10lc to improve the sealing
effect. -

Since the top cove£ 107 and the base 101 are
joined to each othgr by convex/concave fitting, any
difference in size, existing between the top cover 107
and the base 101 is corrected.

In the same way, convex portions 13a,13b are
formed on both upper ends of the bottom cover 13, and
concave portions 101d,10le are formed on both side
edges of the bottom surface of the base 101. The
concave portions 1014,10le on the base 101 and the
convex portions 113a,113b on the bottom cover 113 are
joined to each other. The assembling procedure is the
same as that for the top cover 107 and the base 101
described above. )

The cleaning of the printing head 38 will now be
described. |

The first step in cleaning is to remove the
cylindrical cover 150. When the cylindrical cover 150
is removed, the deflecting electrodes 109, the
charging electrode 8, the sensors 10, the gutter and
the 'tép front portion 3a of the no;zle 103 are
exposed. Then, cleaning liquid such as ink solvent is
poured on the front side of the top portion of the
base 101, or the front side of the printing head 38 is
dipped into the cleaning liquid to clean it.

Such cleaning removes any ink adhering to the top

regi on. 3. An ink jet printing

nunit (19 to
a printing
renovabl e

””””””””” 3 cover (8).



us according to claim 2 or claim3, wherein

4. An ink jet plrhis%héeplgas%g %t CC

said ink circul aty 0" 25) includes-fitter—22y-for ink, said
filter (22) bei nélﬂﬂgm&w u cent said acdeBE:dévier 18 Pt An ink jet

‘printing apparatu any one of it he prégeditfg cl aijns, wherein
said ink circulation unit (19 to 25) conpri'ses: a mal n ink container
(19); a secondary ink container (20); a solvent container (21);

means (25) for supplying ink fromsaid secondary ink container (20) and
sol vent from said sol vent 28

front portion 3a of the nozzle, the gutter, the
sensors 10, the charging ~electrode 8 and the
deflecting eleetrode 9. It is desirable to perform
such cleaning immediatel{ after the operation of the
5 ink jet printing apparatus has stopped. It is also
desirable to clean the inside of the cylindrical cover
150 since the inside of the cylindrical-shaped cover
150 may be soiled with ink.

During such cleaning, there is no possibility
10 that the cleaning liquid can enter into the inside of
the top cover 107 or the bottom cover 113. Hence,
although the top front portion 103a of the nozzle 103
is exposed from the window portion of the partition
plate 10la, the cleaning liquid cannot reach the
15 inside of the top cover 107 through the window portion
since the window portion is pressed against the
reverse side of the partition plate 10la by the
packing holder 117 <through the brim portion of the
packing 103b. The cleaning.liquid cannot reach the

20 inside of the top cover 107 through the joining -
surface since the top cover 107 is sufficiently sealed
at the surfacé joined to the base 10l1. The cleaning
liquid cannot permente into the junction board 111,
since the junction board 111 on the bottom surface of
25 the base 101 is covered by the bottom cover 113 and
the joining surface between the bottom cover 113 and
the base 101 is sealed as described above. ' Since the

gaps formed in the fitting holes for the spacers



container (21) to sald—main ink container (19); neans (25) for
supplying ink fromsaid nawp L&K contai ner (19) tomaaql pgdnter head 38);
and nean§h5 ee nk recovered by saijd 'g'g éﬁt?ﬁ sai d
mai n i nk contain n ink jet printing Doar st or di gto
ahy ‘one of the having a further dividing wall (41) in
sai d upper space, sald further d|viding wal | (40) dividing said upper
fspace into a front space between sgkd further dividing wall (41) and said
§di spl ay panel (3), and a back space, said circuit board unit (40,42, 43)

_ Bel Eg in saitddhionf SRECetr8BEscoplked NOMEsr UBhe (4hdrddr)bderdg in said
fback space.

k 111 are sealed with a coating of sealing material, the

cleaning liguid.cannot enter from the upper surface of
the base 101 into the botéom of the base 10, since it
5 41is 1 covered by the bottom cover 113.

There is a hole 152 (see Fig. 11) in the top
cover 107, for changing the TF filter 104d. Since the
top portion of the filter unit base matches the hole
152 and the O-ring 118 is interposed in the joiﬁing

10 surface (see Fig. 13), the sealing in this jointing
surface is sufficient. Therefore, the cleaning liquid
cannot reach the inside of the top cover 107 through
the hole 152 for changing the filter 104d.

The procedure to change the TF filter is for ?he

15 filter holding screw 104d to be removed through the

| hole 152 in the to; cover 107, and the TF filter 1044
can then be removed together with the O-~ring 104b énd
the spacer 104c. Then the FT filter can then be
replaced by a new oné, if necessary.

20 Next, suppose that the nozzle 103 becomes choked.
The top front 103a of the nozzle 103'projecting from
the partition plate 10la is removable. If the nozzle
103 is not restored to its normal state, by cleaning
using solvent which is provided as a function of the

25 apparatus, the nozzle 103 can be restored to its
normal state by removing the top front portion 103a of
the nozzle 103 and cleaning it with an ultrasonic

cleaning machine. Employing a flat counter-sunk head

iy
VT SR
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7. An ink jet printing apparatus according to claim 6, wherein at |east
one printed circuit board — 34-«-40 42, 43)

,of said CI I’Ct]‘hitsShebﬂﬁEHeeﬂlRLﬁlacec( 40, 42, 43) extends {ve;ﬁ;; |°¢.atfyh-45n f front

space |ng appar at us accordiing topgsySEDne of | t he
'pr ecedi ng cl a|
said casing (1),

I|ng means (34) for ‘ceet-nag-the T
screw may provide sufficient repeatability of nozzle

1 or of

30

103 positioning, to eliminate the need for ink beam

adjustment whea the top front portion 103a of the

nozzle 103 is re-assemblecﬁ after cleaning.

5 In the printing head 38 of this embodiment of the
present invention, the electric signal line connecting
region can be separated frqm the fluid line connecting
region for ink and solvent by means of arranging the

{ parts on the top and bottom surfacés of the base.

10 Moreover, the cover can protect the internal parts

from the external environment. Normally nozzle beam
adjustment is necessary only at the beginning of the
operation of the printing head 38, since changing of
the filter or cleaning of the nozzle 9rifice portion

15 can be performed without removing the nozzle.

'£‘hus, in the present invention, the £fluid line
connecting region for ink and solvent and the
défle_cting region for performing printing are prov::.ded
on the ;:op side of the base, the electric signal line

20 region being provided on the bottom side of the base,

sealing being provided in the electric signal line
connecting region in -order to prevent ink or solvent
reaching this region. This can provide a safe
apparatus. Cleaning of the printing head can be
25 easily performed since ink or solvent cannot reach the
inside of the printing head. There is no need. to
repeat the ink beam adjustment after each cleaning

operation since there is no need to remove the nozzle



#;yool i ng ‘means (3r eing located in said | ower space. 9. An ink jet
ringing appar at gm ﬁﬁeél aim 8, wherein said power unit
;_48 54,57) is adj oling unit (34) and~hs~sepapated~LheLefrom
28y 'said dividing 0. An ink jet print{ngSappeiiatids Bidior di ng
80 any one of the pr ecedl ng clains, further including a&ERALFII ng head
$8438) for jetting ink therefrom said printing head (38 bernyg-commected to
‘gaid ink circulation unit (19 to 25)31 11. An ink jet printing apparatus
“fccordi ng tgnhglai wherein said printing head (38) is connected to
gﬁaégin the filter or cleaning the nozzle

orifi i
Ce portion. Thig leads to an improvement in the

ease of haqdling of the apparatus.




sai d ink C|rcula¢h9§mg to 25) by a flexible tube (39). 12. An ink
jet printing appar ﬁf oclalm 10 or clalmll wherein said
ijl

;; pr.d nting head (38) a support pl pg (40 filter
£4 (104) for receivi ering said ink, ﬁalg }JLJ hA%f%A 7being
‘4 nounted on said support plate (101); a noz ﬁ? sald suppor t
t4 plate (101), said nozzle (103) being connected fo said filter (104) for

. | O

1. An ink jet printing apparatus, comprising:

a hollow gasing (1) having a base (17), a front
wall extending upwardly from said base (17), and a

5 panel wall (14) extending from said front wall;

an ink circulation unit (19 to 25):
a display panel (3) in said panel wall (14):
a circuit board unit (40,42,43) for controlling
m said ink circulation unit (19 to 25) and said display
10 panel (3)} and
a power unit (48,54,57) for supplying power to
said ink circulation unit (19 to 25) and said printed
circuit board unit (40,42,43);

characterized in that:

15 a dividing wail (60) divides the interior of the
casing (1) into a lower region between the base (17)
and the dividing wall {60) and an upper region, the
ink circulation unit (19 to" 25) is in the lower
region, and the circuit board unit (40,42,43) and the

20 power unit 48,54,57) are in the upper region.

2. An ink jet printing apparatus according to claim
1, wherein said front wall contains an access cover
(8) for permitting access to said lower region.

3. An ink jet printing apparatus according to claim

25 2, wherein said ink circulation wunit (19 to 25)
comprises'at least one removable container (20,21) for
a printing medium, said at least one removable

container (20,21) being removable through said access
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g 5 receiving sai d ink théfeffbhl sai d nozzle (103) being arranged to jet
ef r om Hss Shedt H m rgi ng means (108) on said support

nk the cha
.plate (101 f hi t | t
oA e o S I e o

particles;
al gutter

deflecting sald at ¢east sonme of said ink par cles
(105) for receiving said ink particles

) \\II\Il\ I

4. An ink jet printing apparatus according to claim

cover (8).

2 or claim 3, wE?rein said ink circulation unit (19 to
25) includeé filter (22) for ink, said filter (22)
5 being mounted adjacent said access cover (8).
5. An ink jet printing apparatus according to any
one of the preceding claims, wherein said dink
circulation unit (19 to 25) comprises:
a ‘main ink container (19);
10 a secondary ink container (20):
a solvent container (21):
means (25) for supplying ink from said secondary
ink container (20) and solvent from said solvent
container (21) to said main ink container (19);
15 meéns (25) for supplying ink from said main ink
container (19) to a printer head (38); and
,meéns for returning ink recovered by said printer
head to said main ink container (19).
6. An ink jet printing apparatus according to any
20 one of the preceding claims, having a further dividing
wall (41) in said upper space, said further dividing
wall (40) dividing said upper space into a front space
between said further dividing wall (41) and said
display panel (3), and a back space, said circuit
25 board unit (40,42,43) being in said front space, and
said power unit (48,54,57) being in said back space.
7. An ink jet pfinting apparatus according to claim

6, wherein at least one printed circuit board



i other “than said at | east sone of said ink particles;

filter (104) apdssaiils Bosabfactd03) are independent|y mounteedton

renovabl e from pipl ate (101). 13.)-An ink.i e, pLinti
‘appar at us accorﬁmﬁmﬂnﬁrghm 10 or claim11, f\,{,hi ufé\r.ht.tzﬁﬂg %uff:{Tf\hL
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receiving ink and filtering said ink, said filter being nountéd
support

sai d
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plate (101); a nozzl e34103) on said support plate

(40,42,43) of said circuit board unit (40,42,43)
extends vertically in said front space.

8. An ink jff printing apparatus according to any
one of the breceding claims, having cooling means (34)
for cooling the interior of said casing (1), said
cooling means (34) being located in said lower space.
g. An ink jet printing apparatus according to claim
8, wherein said power unit (48,54,57) is adjacent said
cooling unit (34) and is separated therefrom'by said
dividing wall (60).

10. An ink jet'printing apparatus according to any
one of the preceding claims, further including a
printing head (38) for jetting ink therefrom, said
printing head (38) being connected to said ink
ciiculation unit (19 to 25).

11. An ink jet printing apparatus according to claim
10, wherein said printing head (38) is connected to
said ink circulation unit (19 to 25) by a flexible
tube (39).

12. an ink jet printing apparatus according to claim
10 or claim 11, wherein said printing head (38)
comprises:

a support plate (101);

a filter (104) for receiving ink and filtering
said ink, said filter (104) being mounted on said
support plate (101);

a nozzle (103) on said support plate (101), said

nozzle (103) being connected to said filter (104) for
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i nozzl e (103) being connected to said filter (104) for receiving said ink
“ltherefrom salqmgg%&hﬁs§;9§llgggng arranged to jet ink therefromas ink

1part~| cl es; s (108) on said S'H-ﬂQ(BL{EEEHMSB BeAN1l) for
‘electri caIIy ch m E!HEW sone of said ink paptbcAEd a
defl ecting el ect sai d support

receiving said ink therefrom, said nozzle (103) being
arranged to jet ink therefrom as ink particles:;

charging Eeans (108) on said support plate (101)
for electrically charging at least some of said ink

5 particles;

a deflecting electrode (109) on said support
plate for deflecting said at least some of said ink
particles; and

“ ' a gutter (105) for receiving said ink particles
10 other than said at least some of said ink particles;

wherein said filter (104) and said nozzle (103)
are independently mounted on and removable from said
support plate (101).

13. An ink jet printing apparatus according to claim
15 10 or claim 11, wherein said printing head (31)
comprises:
.a support plate (101);
" a filter (104) for recei&ing ink and filtering
‘ said ink, said filter being mounted on said support
20 plate (101);
a nozzle (103) on said support plate (101), said
E nozzle (103) being connected to said filter (104) for
; receiving said ink therefrom, said nozzle (103) being
arranged to jet ink therefrom as ink particles;
25 charging means (108) on said support plate (101)

for electrically charging at least some of said ink

particles;

a deflectlng electrode (109) on said support
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= 36 plate for deflecting said at | east some of said ink particles and

. a gutter (105) for rece|V|n rticI Y é at | east
" some of said ink part| ﬂ‘li “!E n said bLu %r '“‘1» et achabl y

nc'onnect ed to said sup

36
plate for deflecting said at least some of said ink

particles; and

3 a gutter (l05) for receiving said ink particles
other than-sagz at least some of said ink particles;

5 wherein said gutter (105) is detachably connected

to said support plate (101).
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