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INK JET HEAD AND CLEANING DEVICE AND METHOD FOR
’ CLEANING THE ‘HEAD

This invention relates to an ink jet head, and a
cleaning device and a cleaning method employed in the

manufacture of the ink jet head.

In fecofding data on a recording sheet with an ink
jet head, ink is jetted from the minute orifices of the ink -
jet head so as to stick on the recording sheet. The 6rifices
are extremely smail in diameter, several tens of micro-meters
(um). This is a main cause for the ?;ohple that dust ox

foreign matters are caught in the orifices, thus obstructing

~an ink jetting operation. If that trouble occurs, the

manufacture of the ink jet head is lowered in yield.
In order to eliminate this difficulty, for instance

Japanese Patent Application_(OPI) No.. Sho 63-5947 (the term

. "OPI" as used herein means an "unexamined published

application”) has disélosed a method in which a cleaning
passageway is formed in the wall of an ink passageway near
the orifices in such a manner fhat it is communicated with
the outside of the ink jet head body, and a cleaning solution
is allowed to flow in the cleaning passageway té remove dust

and foreign matters from the orifices.
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| ,BACKGRGUND OF. THE INVENTION 1. (Field of -the I'nvention)  This invention
rel at es to an ink jet head, and a cl eaning device and a cleani ng nethod

enpl oyed i.n the nanufacture“of the ink jet head. 2. ([Pescrpti-on—ef—t-he
"Rel ated Art) In recording data on a recordi ng sheet wiltTHISuSHERK HP(St BEENaJI,
. ' - S REPLAGED

on the'éther hand, in order to_incﬁease the

repetitive résﬁonse fréquency of the ink jet head or to

' decrease the d£ive volﬁagé, an on-demand type ink jet head is
popularly employed which has a flow path structure'as shown
-in FIG. 16. That is, as shown in FIG. 16, ink supply
passagewéys 8 and ink supply passagéway throttles 7 smaller
in diameter than the former 8 are provided on the side of a
common ink chamber 15 communicated with pressure chambers 10,
to suppress the flow of ink to the ink chamber 15. It is
true that this structure has improved the response
characteristic and the drive voltage of the ink jet head;
however, the latter is still disadvanﬁageous in the following
point: Thé ink supply passageway thﬁottles 7 of the ink
supply passageways 8 are several tens of micro-meters in
.diameter similarly as in the case of the orifices 11.
Therefore, dust or foreign matters coming in.the‘ink chamber
15 during manufacture, being moved by the ink, block the ink .
supply passageway throttles 7, so that the ink is not
smoothly jetted from the orifices 11. The present iﬁventors
have conducted research on the ink jet head, and found that
it is possible to remove foreign matters from the pressure
chambers 10, but it is not possible to remove foreign matters
from the ink supply passageway throttles 7. In additidn,-the
inventors have investigated where the foreign matters are |
caught in the ink jet head, and found that 99% of the foreign

matters are caught at the ink supply passageway throttles 7,
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-essent;al to prevent fore;qn matters frem belng caught at the

ink supply passageway throttles 7.

On the other hand, a method oﬁ washing.away foreign
matters from thé'pressure chamber has been proposed in the
art; however, it is not concrete. .That is, the foieign
matters cannot be completely removed merely by running a
cleaning solution, and it is hecessary to improve the
cleaning solution running method. |

If a cleaning solution for cleaning mechanical parts.
is employed for removal of the foreign matters, the remaining
solution may clog up the ink jet head when dried, or it
reacts with the ink, to form depositions which may damage the

components of the ink jet head.

Accordingly, an object of this invention is to
eliminate the above-described difficulties accompanying a
conventional ink jet head, ink jet head cleaning device, and
ink jet head cleaning method.

More specifically, an object of the invention is to
provide an ink jet head from which foreign matters can be
completely removed, and a cleaning device and cleaning method
for completely removing foreign matters from the ink jet

head.
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'as ‘used herein means an "unexan1ned publlshed appllca- tion") has dlsclosed

" .a method in which a cleaning passage- way is formed i-n the wall of an ink

“'passagemay near ‘the orifices in such a nanner_thap_lt is communi cated with
the outside of the ink jet head body, and a cleaning solution is allowed to

flow in the cleaning passagemay to renove dust . and forelgmuyqyg Tq15§gg%£¥
S

orifices. On the other hand, .in order to. i ncrease the repethEpLA%Ebe
frequency of the ink jet head or to decrease the

These objects are'soived by the ink .jet head of'independent
claim 1, the cleaning device of independent claim 4 and the
cleaning method of independent claim 7. Further advantageous
features, aspects and details of the invention are evident
from the dependent claims the description and the drawings.
The claims are intended to be_ understood as a first non
limiting approach of defining the invention in general terms.

According to an aspect of the invention there is provided an
ink jet head comprising a common ink chamber communicated with
an ink supply section, and a plurality of ‘ink jetting paths
which are communicated with the common ink-chamber and include
pressure generating means, in which, according to the
invention, a cleaning solution discharge outlet is formed at a
part of an ink passageway extended between the ink supply
section and the common ink chamber, the cleaning solution
discharge outlet being sealingly closed.

According to another aspect of the invention there is provided
an ink jet head cleaning device which, according to the
invention, comprises: cleaning solution supplying means which
is communicated with a cleaning solution supplying section
through a cleaning solution supply pipe, and covers the
surface of an ink jet head; and cleaning solution sucking
means which is communicated with a used solution receiving

section through a section pump, and is connected to a cleaning
solution discharge outlet between the ink jet head and an ink
supply passageway.

According to a still further aspect of the invention there is
provided an ink jet head cleaning method in which, according
to the invention, a cléaning solution is supplied into an ink
jet head through orifices thereof, while being sucked and
discharged'through a cleaning solution
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dr1vg voltage an on- denand type b nk. Jer*head is populary enployed mhlch
"has a flow-path structure as shown i'n FIG 16. That is, as shown I n FIG

16, ink supply passageways 8 and ink supply passageway g
in diameter than the former 8 are provided on the S|de
15 communi cat ed mnth pressure chanbers- 10, o Isuppr BERLAGED f1 ow

charnber

THAS TR

"l"'

i'nk to the ink chanber It is true that this structure has 1 nproved t
-response characteristic and the drive. voltage of the ink jet head; however,

the lattegiktharge outlet provxded between the ink jet head and an ink

passageway.

The nature, principle) and utility of the invention

will be more clearly understood from the following detailed

' description of the invention when read in conjunction with

the accompanying drawings.

In the accompanying drawings:

FIG. 1 is a sectionél view showing a first example af
an ink jet'head according to this inventioﬁ;

| FIG. 2 is a éectional view showing ;he ink jet head
which is connected to an ink tank:

FIG. 3 is a sectional view showing a second example
of the ink jet head according to'the_invention;

FIG. 4 is a sectional view showing a third example of
the ink jet head according to the invention;

FIG. 5 is an explanatory diagram showing a first
example of an ink jet head cleaning device according to the
invention;

F;G. 6 is an explanatory diagram showing a second
example of the ink jet head cleaning device according to the
invention;

FIG. 7 is an explanatory diagram showing a third

.example of the ink jet head cleaning device according to the

invention;
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sf4|| dlsadvantageous in- the follomnng p0|nt The ink supply passagemay
‘throttles 7 of the ink supply passageways 8 are several tens of

m.cro-neters in.dianeter simlarly as in the case of the or----ees
Therefore, dust or foreign matters coning in the ink cha bﬂﬂslsﬁ‘lﬁﬁﬂrﬂ%BEEN
manuf acture, being noved by the ink, block the ink supply pass&§RWGED -

throttles 7, so that the ink is not snDotth jetted fromtheoriTices ILI.
- The present inventors have conducted research on the ink jet head, -and
found that it is ﬂﬁHSLbBexSOane&npeaﬁatergnd&agramsshow1ng a fourth

example of the_lnk jet head cleariing device accordlng to the
inventidn; | | |

FIG. 9 is an explanatory diagram showing a fifth
example of the ink jet head cleaning.device according to the
invention;

FIGS. 10 through 13 are sectional views showing
examples of a sealing member for a cleaning solution
discharge outlet according to the invention;

FIG. 14 is a sectioﬁal view showinq an ink jet
recording device according to the invention;

FIG. 15 is a sectional view of a sealing plug in the -
device shown in FIG. 14; and

FIG. 16 is a sectional view of a conventional ink jet

head.

Preferred embodiments of this invention will be
described with reference to the accompanying dréwings.

A first example of an ink jet head according to the
invention is as shown in FIG. 1.

An ink passageway substrate 14 includes: ink jetting
oiifices 11; pressure chambers 10 communicated with the
orifices 11; ink supply passageways 8 and ink supply
passage&ay throttles 7 through which ink is supplied from a

common ink chamber 15 to the pressure chambers 10; and

—_—
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fron]the pressure chanbers 10 but .i's n61 p055|ble to ‘renpve forelgn_
fnatters fromthe ink supply passagemay :

T DT

THIS SHEET HAS:BEEN

o S | REPLACED

preésurE"generating méans, némely,'piezo-eleéﬁric gleménts 9

in the pressure éhamberévld: Each of the~piezo-electric-
elemenis 9 is to produce pressure to jet ink. In a main ink
passageway through-which'the ink is supplied into the common
ink chamber 15, an ink filter 5, which is accomodated in a
filter fixing unit 4 connected to the ink passageway
substrate 14 through a passageway connector 13, is provided
for prevention of thé entrance of dust or foreign matter into
the ink. A cleaning solution discharge outlet 6 is provided
for the common ink chéﬁber 15 which is located between the
filter 5 and the ink supply passageway throttles 7.

The main purpose of the provision of the cleaning
solution discharge outlét 6 is to remove foreign matters 25
such as dust which are introduced during manufacture and are
larger than the diameter, approximately 100 pum, of the ink
supply passageway throttles 7. If the outlet 6 is not
provided, and therefore the cleaning solution is discharged
through an ink supply inlet (not shown), then foreign matters
come in through the inlet wﬁen the cleaning device is
connected to or disconnected from the ink jet head. This
difficulty has been eliminated by the provision of the
cieaning solution discharge outlet 6. The ink jet head with
the cleaning solution discharge outlet 6 can be cleaned with
high efficiency, because the cleaﬁing solution may be
dischargéd through the cleaning solution discharge outlet 6

while being sucked in through the orifices 11 and the ink

This Sheet Has Been Replaced

[N




e throttles 7 In addltlon the |nveﬁtors have |nvest|gated mhere the
'forelgn matters are caught in the ink jet head,. and found that 99% of the
foreign matters are caught at the ink supply passageway throttles 7 —and
the remaining at the orifices 11. This reans that it is esgqaggtg]ﬁETtHAS 'BEEN
prevent forelgn natters frontbelng caught at the I nk supp} y Y PaSHPURCEY

supply lnlet. Furthermoré, ehe cleaning operatien.may be
carrled out with the filter f1x1ng unlt 4 connected to the
ink supply inlet. In this case, both the filter fixing unit
4 and the ink jet head can be washed simultaneously without
the entrance of foreign matters into the ink passageways.

The ink jet head shown in FIG. 1 is connected to an
ink tank 3 as shown in FIG. 2.

The ink tank 3 has a ventilation hole 2. The ink 1
in the ink tank 3 is allowed to flow through the ink filter 5
in the filter fixing uhit 4 into the common ink chamber 15 -
formed in the ink passageway substrate 14. The ink 1 further
flows from the common ink chamber 15 into the pressure |
chambers 10 through the ink supply passégeway throttles 7 and .
the ink supply passageways 8 which are communicated with the
pressure chambers 10, respectively. In the pressure chambers-
10, the piezo-electric elements 9 are driven to produce
pressure waves to jet ink droplets from the orifices 11.
After the ink jet head has been cleaned, the cleaning
solution discharge outlet 6 is closed with a sealing member
27, to prevent the leakage of ink or the entrance of foreign
matters.

The ink filter 5 is to prevent the entrance of
foreign matters mixed in the ink 1 in the ink tank into the
ink passageway substrate 14. In general, the ink filter 5 is

at most S0 pm in effective minimum diameter.

This Sheet Has Been Replaced -8 -
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‘throitres 7. On the ot her hand, a met hed of " washi ng amhy foreign matters
‘from the pressure chanber has been proposed in-the art; however, it is not

- concrete.
by running a cleanlng solution, and it is necessary to

That is, the foreign matters cannot be" conpletel_

sol ution runni ng nethod. If a cleaning solution for cle: n|ng ﬁeemgmgca
parts S enployed for reanaI of the foreign natters the renalnlng -

\
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A second example of the ink jet head accordlng to the
in&enflon is as shown in FIG. 3. |
| In the ink jet head; its cleaning solution discharge
outlet 6 is provided in the main ink passageway 26 a a position
which is between the filter fixing unit 4 and the common ink
chamber 15 and closer to the ink passageway substrate 14.

The main ink passageway may be formed as follows: The ink

'passageway substrate 14 is made of resin, and a second

substrate (not shown) is bonded to the ink passageway
substrate 14 thus formed. In this case, the main ink
passageway is located away from the body of tﬁe ink
passageway substrate 14, which eliminates the difficulty that
the resultant molding sinks or the metal mold is not
sufficiently filled with resin. That is, the junction
surfaces of the ink passageway substrate and the second
substrate are improved in flatness, and therefore those
substrates can be bonded together with eese. In the ink jet
head shown in FIG. 3, the cleaning solution discharge outlet
6 is integral with the ink jet head; however, the former may
be provided separately from the latter. In the ink jet head
shown in FIG. 3, the pressure chambers are connected directly
to the ink supply éassageway throttles; however, in this
case, too, the cleaning solution discharge outlet should be
provided upstream of the ink supply passageway throttles.

A third example of the ink jet head according to the

invention is as shown in FIG. 4.



soJutlon nay clog up the |nk Jet head mhen dr|ed '|f

reacts with the.

‘ink,-to fornldep05|t|ons which may damage the conponents of the ink jet

head .- . SUMMARY OF THE | NVENTION Accordi ng
this invention is.to elimnate the above- descrlbed diff

ly, an obyect of -
iculties

acconpanyi ng a conventional ink jet head ink jet head
I nk jet head cleanlng nethod - ‘
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In the ink jet head, its cleanlng solutlon d;scharge

outlet 6 is communicated w1th the main ink passageway through

the ink filter 5 of the filter fixing unit 4.

With this

structure; the inside of the filter fixing unit 4 can be more

positively washed.

Now, an ink jet head cleaning device according to the

invention will be described in detail.

FIG. 5 shows a first example of the ink jet head

cleaning device according to the invention.

The ink jet head cleaning device comprises a cleaning

solution supplying device, and a cleaning solution sucking

device. The cleaning solution supplying device includes: a

cap 12 for sealingly covering the orifices 11

of the ink jet

head; a tube 1l6a for supplying a cleaning solution 22 from a

cleaning solution container 21 .to the cap 12;

and a tube 16b

connected between the tube 1l6a and the upstream connecting

end of the filter-fixing unit 4 of the ink je

t head. The

cleaning solution sucking device includes: a tube 1l6c

connected to the cleaning solution discharge outlet 6 of the

ink jet head, and to a pump 17 having a pump

and a used solution receiving container 23.

‘control unit 18;

In the cleaning solution supplying device, the tube

l6a is connected to a control valve 20 which

controls the

communication of the tube 16a with an air communication pipe

24 which is communicated with the outside air.

of the control valve 20 is controlled by a va

cet Has Been Replaced
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_\Nbre specrflcally, an object of ‘the- |nvent|on i s to prOV|de an |nk Jet head
'fron1mh|ch forei-gn matters. can: be com pletely renoved, and-a cleaning
devi ce and.cl eaning nethod for conpletely renoving for T 5 1. he
‘ink jet head. - The foregoing obj ect and ot her objects ﬁ%%tgﬂ Efﬁﬁﬁhbﬁ@%
have been achi eved by the provision of the follow ng ndans: REPLARSDS | rst
means is an ink jet head conprising a conion |nk chanber connunlcated mnth
an |nk supply section;, and : -

S 19. A cleaning solutlon fllter 28, whose dlameter lS smaller

‘than the mlnlmum effectlve dlameter of the orzflces, is
provided between the cleaniné solution container 21 and the
branch point on the tube 16a from which the control valve 20
branches. The cleaning solution filter 28 is to prevent the
orifices from being clogged up by foreign matters in the
cleaning solution during a cleaning solution sucking
operation.

In the device shown in FIG. 5, the positions of the
control valve 20 and the cleaning solution ﬁilter 28 may be.‘
swapped with each other.

Now, an ink jet head cleaning method according to the
invention will be described.

The pump 17 is operated to suck the cleaning solution
22 into the common ink chamber 15 through the orifices and
the filter fixing nnit 4, so that the foreign matters 25 in
the ink jet head are caused to flow with the cleaning
solution thus sucked. As a result, the foreign matters 25-
are discharged out of the ink jet head through the cleaning
solution discharge outlet 6. In this connection, the
inventor performed experiments, and found that it was rather
difficult to remove the.foreign matters mereiy by continuing
the cleaning solution sucking operation. On the other hand,
in the method of the invention, during the cleaning solution
sucking operation, the valve control unit 19 is operated to

repeatedly open and close the control valve 20 to frequently

- 11 - This Sheet Has Been Rep
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.a pIUra[ity of |nk Jettlng paths mhlch afe connunlcated mnth the connDn |nk

- “chamber and include pressure generatlng nmeans; .in which, ~according-to .the

i nvention, a cleaning.solution discharge outlet is forne r )
i nk passageway extended between the ink supply section edvrd'ﬂg S’JHE%? ﬁASI’)IBIE?JE

chanber, the cleaning solution discharge outlet disposed_in.of ME¥on tola
surface-of the filter mhlch faces away fromthe ink supply- section and
being sealingly closed. The second neans is an ink jet head cleaning
devi ce

interrupt the flow of the cleaning solutioni thereby.;o-give
dynamic éressures to the:foreiqn'matters; i.e;;'to vibrate |
the latter. Therefore, the method of the in#ention cén
remove even foreign matters which have been stuck to the ink
jet head. The same effect can be obtained by opérating the
pump control unit 18 so that the pump is repeatedly turned on
and off. The two control units 18 and 19 may be operated in
combination for more effect. Furthermore, the same effect
-méy be obtained by the following method: Before the above-
described cleaning operation is carried out, the ink or -
cleaning solution is allowed to flow from the side of the
filter fixing unit 4 towards the side of the orifices 11 to
collect the foreign matters at the ends of the ink supply
passageway throttles, and the cleaning solution is caused to
flow from the orifices to the cleaning solution discharge
outlet in the above-described manner. |

A second example of the ink jet head cleaning device
according to the invention is as shown in FIG. 6, in which
parts corresponding functionally to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference numerals or characters. In the
device, the cleaning solution discharge outlet 6 is not

: diréctly connected to the pump 17. That is, a vacuum

contaiqer 29 is provided between the cleaning solution
discharge outlet 6 and the pump 17. A used solution

receiving container 23 is set in the vacuum container, and a

- 12 - heet Has Been Replaced
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wmhlch accordlng to the |nvent|on conpr+ ses: cl eahning solu-"_tion -
] supp{ylng means -whi ch is connunlcated with a clean- ing solution supplying
section through a cleaning solution supply pipe, and covers—the-surface of
‘an ink jet head; and cleaning solution sucking means|WHISKHEET tA6NBEENcAt ed

wth a used solutlon receiving section through a suct on - REPLACED

tube 16c connééted to the.cléaning soluﬁion discharge oﬁtlet
'5 is extended to the used solution receiéing ébntéinér 23.
The pump 17 is operated to reduée the pressure in the vacuum
contaiﬁer 29. The pump may be other than a liquid pump,
becauée it is used to suck the air instead of the cleaning
solution. The pump will never be clogged up unless its
components are damaged hy the cleaning solution.

A third example of the ink jet head cleaning device
according to the invention is as shown in FIG. 7, in which
parts corresponding functionally to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference numerals or characters.

In the above-described first example of the cleaniqg
device, the cleaning soluﬁion flow-in line on the side of the
orifices 11 and that on the side of the filter fixing unit 4
are connected to each other, and to the control valve 20 and
the cleaning solution container 21. On the other hand, in
the third example of the cleaning device, two control valves
20 and two cleaning solution containers 21 are prbvided; that
is, the cleaning solution flow-in line on the side of the
orifices 11 is connected to one of the control valves 20 and
one of the cleaning solution containers 21, and the cleaning
solution flow-in line on the side of the filter fixing unit 4
is connected to the other control valve 20 and the other
cleaning solution container 21. In the cleaning device thus
arranged, the cleaning solutions in the cleaning solution

”fdﬂfft“_’f//,,a—ﬂ
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and is connected to a.cleaning-solution discharge’ .-

“THIS SHEET HAS BEEN
. REPLAGED

.containers may be sucked in alternately or simultaneously.

" On the side of the filter fixing unit 4,instead of the

cleanin§ Solution container filled with ¢leaning solution,
an ink tank filled with ink may be connected.

A fourth example of the ink jet head'cleaning device
according to the inventiop is as shown in FIG. 8, in which

parts corresbonding functionally to those which have been

described with reference to FIG. 5 are therefore designated

by the same reference numerals or characters.

In manufacture of ink jet heads on a large scale, iéﬁ
is necessary to clean a number of ink jet heads
simultaneously with high efficiéncyQ In the fourth example,
in order to clean two ink jet heads at the same time, two ink
jet head cleaning units similar to the cleaning device shown
in FIG. 5 (the first example) are connected in such a manner
that one pump and one control valve are used in common. 1In
the case of FIG. 8, only two ink jet heads are cleaned;
however, the invention is not limited thereto or thereby.
That is, it goes without saying that more than two ink jet

heads can be cleaned by arranging them in parallel as shown

in FIG. 8.

A fifth example of the ink jet head cleaning device
of the invention is as shoﬁn in FIG. 9.

As was described above, in manufacture of ink jet
head on a large scale, it is necessary to clean a number of

ink jet heads simultaneously with high efficiency. For this

This Sheet Has Been R laced
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.OLH| et be
‘means i s
i nventi on,
‘orifices.
sol ytion

passageway. _The nature, principle, and utility of the

tmeen the lnk Jet head and an Fnk supply passage may The thlrd:"f
‘an ink jet head cleanlng met hod i n which,- according to the :
a cleaning solution is supplied into-an ink j-ethead thro
thereof, while bei ng sucked and di scharged t hrpTgis 5Hﬁﬂeah$d&EN
dlscharge outl et provided between the ink jet head HEpLArEd Nk
- Y HE A

purpose, in the fifth example, too, two ink jet heads

. cleaning units similar to the cleaning device shown in FIG. 7

(the third example) are connected in such a manﬁer that one
pump and one control valve are used in common, to clean two
ink jet heads in a parallel mode. In this éase, too,.more
than tﬁo ink jet heads can be cleaned by arranging them in
parallel. | |

FIG. 10 shows a first example of a method of
sealingly closing the cleaning solution discharge ocutlet 6.
The cleaning solution discharge outlet 6 has a inner
cylindrical surface tapered inwardly, into which a plug 27 is
fitted. The plug 27 is made of an elastie material such as ‘
resin or rubber. In order to positively close the cleaning
solution discharge outlet 6, it is preferable that the
cleaning solution discharge outlet 6 is circular in cross
section. In ordef to seal the discharge outlet 6 with high
reliability, the plug should be coated with adhesive before
fitted into the discharge outlet 6. |

FIG. 11 shows a second example of the method of
sealingly closing the cleaning solution discharge outlet 6.
In the method, the plug 27 is formed as follows: A tube
circular in section, which is made of resin or rubber, is
flattened at one end. The plug 27 is fixedly put on the
cleaning solution discharge outlet 6. In this case, an
annular step may be formed on the outer cylindrical surface

of the cleaning solution discharge outlet 6, so that the plug

Thxs Sheet Has Been Rep
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'-nDre cIearIy understood fron1the follomnng detalled descrlptlon of ‘the
i nventi on when read in conjunction with the acconpanying draw ngs.
_BRI'EF DESCRI PTI ON OF THE DRAWNGS. - . In-the acconpanying drawi hgs:. ELG

“i's a sectional V|eM/shomnng afirst exanpl e of an ink ] el TihisagHERTC HAS!I BEENT

thi's invention; FIG 2 is a sectional view show ng thefink jgphegs Wi g

S connected to an ink tank

oot 27 is fixedly mounted on the cleanlng solutlon dlscharge:

" outlet 6 along the annular step with a metal fitting set from
outside. o

FIG. 12 shows a third example of the méthod of
sealingly closing'the cleaning solution discharge outlet 6.
In the method, the plug 27 is formed as shown in FIG. 12 by
using an elastic material such as rubber. The plug 27 thus
formed is put on the cleaning solution discharge outlet 6..

FIG. 13 shows a fourth example of the method of
sealingly closing the cleaning solution discharge outlet 6.

A plug 27 is bufied in the cleaning solution discharje outlet
6, and thereafter the cleaning solution discharge outlet 6 is
molten by heat so that the plug may not come off.

In addition, the cleaning solution discharge outlet 6
may be sealed as follows: The cleaning solution discharge
outlet 6 is filled with ultra-violet ray effect resin, and
the latter is solidified by applicaﬁion of ultra-violet rays.
Alternatively, the cleaning solution discharge oﬁtlet 6 may
be sealingly closed'with a screw.

FIG. 14 is a secticnal view of an ink jet recofding
device, for a description of another example of the method of
sealing closing the cleaning solution discharge outlet 6. As
shown in FIG. 14, a needle 36 having a needle hole 33 is
inserted into an ink tank 3 filled with ink 1, so that the
ink is allowed to flow into a filter fixing unit 4 in which a

filter 5 is fixedly set; that is, the ink is led into a

0
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~FLG, 3 is a sectional vieM/shQMihgua_sécondieXahplé'df the ink'jét head
according to the invention; FIG 4 is a sectional VIeM/ShOMAng a third

| exanple of the ink jet head accordlng to the invention; %g N 3
‘expl anatory di agram showi ng a first exanple of: an |nkJ(iH| 5
device according to the invention; FIG 6.is an explanatorﬁEBL

showi ng a second exanple of the |nk Jet head cleanlng
t he |nvent|on

filter chamber 34 in the fxlter flxlng unxt 4

eVI ce aCCOI’dI ng to

. ‘The ink thus

.led is run through a plpe 32 Lnto a pressure chamber;'where

it is jetted as ink droplets from an orifice 11 by the

pressure which a piezo-electric element 10 provides vibrating

in the directions of the arrow. The filter chamber 34 has a

cleaning solution discharge outlet 6 at one end. The

cleaning solution discharge outlet 6 is sealingly closed with

a sealing plug 31. 1In this case, adhesive or

solvent may be

employed to more positively close the discharge outlet 6, or

the sealing plug 31 may be welded to the cleaning solution

discharge outlet 6 by an ultra-sonic welding method.

The sealing plug 31, as shown in FIG.

15, has an

annular groove 30 which surrounds the cleaning solution

discharge outlet 6 when the sealing plug 31 i

s engaged with

the latter 6. The annular groove 30 is to trap the flow of

adhesive or solvent or deposits formed during the ultra-sonic

welding operation. In addition, the sealing
further improved by fitting an O-ring in the

30. The sealing plug 31 has a director 35 1i

effect may be
annular groove

ke a ring, which

also surrounds the cleaning solution discharge outlet 6 when

the sealing plug is engaged with the latter 6.

The director

35 is molten during the ultra-sonic welding operation. More

specifically, the welding enerqgy is concentrated at the

director 35 to melt the latter 35. It is recommended to

employ the ultra-~sonic welding method to weld the sealing

plug to the cleaning solution discharge outlet 6, because the

- 17 -
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:FIG. 7 is an explanatory dlagran1shomnng,a thlrd exanple of the |nk Jet
head- cleanlng device according to the inven--tion; FIG 8 is an

- expl anatory di agram showi ng a fourth exanpl e of the ink jet head cleanlng
‘device according to the invention; . FIG 9 is an explandﬁgny ol EN

showing a [err] exanple of the i nk j et .head cl eani ng deV|ce aéggﬁgﬁ P%

“the inven- tion; S : o

.ultra-séhic welding,opéra;ioﬁ scarcely forms forelgn-matters
which_may.be.caught in'thé ink-paséageway and is accomplished
in a short time, and is able to sufficiently seal the
cleaning solution discharge outlet.

'The filter fixing unit 4 or the cleaning solution
discharge outlet sealing plug 31 may be formed by using
polyacetal, polystyrene, or polysulfone which is resistive
against ink, and excellent in adhesive characteristic and in
ultra-sonic welding characteristic.

Now, the cleaning solution employed in the invention
will be described. '

The cleaning solution should meet the following
requirements:

(1) It is able to positively remove foreign
matters from the surface of the ink passageway. -

(2) While flowing in the ink passageway, it
will not deteriorate the haterial of the ink passageway,

(3) When it is left in the ink passageway, it
will not clog up the latter. _

(¢4) It will not adversely affect the surface
of the ink passageway or orifices which have been made water-
repellent or hydrophilic.

In cleaning the ink jet head, the cleaning solution
should flow at a certain flow rate of a certain speed. For
this purpose, the cleaning solution should have a viscosity
"of 100 cP or less. _ .

e
This Sheet Has Been R
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‘FIGS 10 through 13 are sectlonal vi'ews Ehomnng exanples of "a’ seallng
'nenber for a cl eani.ng -solution" dlscharge outl et according to the |nvent|on;
FIG 14 i's a sectional view showi ng an:ink jet recordi ng gevie T

to the invention; FIG 15'is a sectional view of a seal H@Sp§ﬂ ﬁ-thﬁgﬁN
devi ce showh in FIG 14; and - FIG 16 is a sectional vie of_ ERH%ACED
conventional ink jet head. S

 With the above-described requirements taken into
-considefatidn,,the inveﬁtor-pérformed eiﬁerimgnts-and found
the following factS: -A cleaﬁing.éoiution containing at least -
one of the components of the ink is able to achieve a
-satisfactory cleaning operation without damaging the material
of the ink passageway. An alkaline solution at least 10 in
pPH index shows a high cleaning effect. Examples of the
alkaline soluﬁion are a potassium hydroxide solution, or aj
sodium hydroxide solution, and a triethanol amine solution,
which are 0.5% or more in wéight percent density. In =
addition, a cleaning soclution formed by adding a'surface
active agent to at least one of the components of the ink
shows a high cleaning effect. The surface active agent may
be a nonionic surface active agent, cation surface active
agent, anion surface active agent, or amphoteric surface
active agent. Of those surface active agents, "Surfenol
(phonetic) 465, TG, 82 (manufactured by "Nisshin Kagaku")"
shows a high cleaning effect, and scarcely foams during
cleaning.

In the above-described embodiments of the invention,
the ink jet head includes the piezo-electric elements 9 in
the pressure chambers 10; however, it should be noted that
the invention is not limited thereto or thereby. That is,
the technical concept of the invention may be equally applied

to an ink jet head in which, for instance, instead of the

This Sheet Has Been Replaced
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piezo-eleCtric'eleménts?94 thermallenergy.geﬁéraéiﬁg'éléménts'
”are employed. | B

As was described above, the ink ]et head according to
the invention is so designed that foreign matters caught at
the ink supply passageway throttles can be removed during
manufacture. Hence, the ink jet head of the invention can be
manufactured with high yield. Furthermore, it is unnecessary
that the ink jet heat is extremely high in cleanliness before
cleaned. With the cleaning device of the invention, a number
of ink jet heads can be cleaned at the same time, and the
difficulty is prevented that foreign matters contained in the
cleaning solution are caught at the orifices, thus clogging '

up the latter.
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';DETAJ LED DESCRIPTION OF THE . -+ PREFERRED EMBODI VENTS  Pref ef red

10

15

20

25

30

35

enbodi ments of this invention wll be described with reference to the

acconpanying draw ngs A first exanple of an ink jet head according to
“‘the invention is as shown in FIG 1. ~ An ink passageway substrate 14

i ncl udes This§hee eplaced . SR SR ' _

| I"ln [ o - - 1 THIS SHEET HAS BEEN

. ' o - REPLAGED

CLAIMS

1. An ink jet head comprising:

ink supply means (3) for supplying ink;

a common ink chamber (15) communicated with said
ink supply means (3); '

a plurality of ink Jjet passageways (7,8,10)
communicated with said common ink chamber (15) and orifices
(11); _ _

a8 cleaning solution discharge outlet (6) formed in
an ink supply passageway (26) between said ink supply means
(3) and said common ink chamber (15) or within said common
ink chamber (15);

-means (27;31) for sealingly closing said cleaning
solution discharge outlet (6).

2. An ink jét head as claimed in claim 1, further
comprising: | '

a filter member (4) provided between said ink
supply means (3) and said common ink chamber (15),

in which said cleaning solution discharge outlet
(6) is pf:eferably formed in an ink supply passageway (26)
between said filter member (4) and said common ink chamber
(15) or within said filter member (4).

3. An ink jet head as claimed in claim 1 or 2,
wherein said ink jet passageway (7,8,10) includes pressure
generating means (9).

4. A cleaning device for an ink jet head
comprising:

means for supplying a cleanlng solution to said ink
jet head, said supplying means including a reservoir (21) for
said cleaning solution (22), a cap (12) which is brought in

E\TEXT\EUROPA\SS4SEPAN.TXT



orrfrces 11; pressure chanbers 10 connunrcated W th- the orrfrces 11 i nk

supply pas Bepn Replacedik - supply pas- sageway throttles 7 through whi ch
ink is supqg mon i nk ‘chanber 15 to the: pressure chanbers. 10,
~and pressur , ans, nanely, piezo- electric’ elem“@t§gquﬂnshQENW
pressure: chambers. 10. Each of the piezo-electric-elements - Plgpﬂjoduce
pressure tojet ink. In a main ink passageway through which *he He¢ :

supplred into the conmon |nk chanber 15, an ink frlter 5 mhrch is accom

. close contact w1th ‘an end face of said lnk Jet head for
supplying said cleaning solution from the end face of said
ink jet head, and a supply pipe (l6a) for cleaning solution
(22) through which the cleaning solution is supplied from

5 said reservoir (22) to said cap (12); and

means for sucking a used cleaning solution from

said ink jet head, said sucking means including a discharge
pipe (16c) detachably connected to a discharge outlet (6)
provided between said ink jet head ‘and an ink supply

10 passageway, a pipe (l6a), a suction pump (17), and optionally
a tank (23) communicated with said diseharge pipe (1l6a)
through 'said suction pump (17) for receiving said used
solution (22).

15 5. A cleaning device as claimed in claim 4,
further comprising a pipe line (16b) which branches from said
supply pipe (l16a), and is connected to said ink jet head
upstream of said discharge outlet (6) for supplying said
cleaning solution from a rear side of said ink jet head.

20
6. A cleaning device as claimed in claim 4 or 5,
further comprising a control wvalve (20) provided in said
supply pipe (iGa), and having one end thereof being connected
with the outside air, preferably via a pipe line (24).
25
7. A method of «cleaning an ink jet head,
comprising the steps of: |
supplying a cleaning solution into an ink jet head
through orifices thereof; and |
30 simultaneously sucking and discharging said
cleaning solution through a cleaning solution discharge
outlet provided between said ink jet head and an ink
passageway.
35 8. A method as claimed in claim 7, in which said
cleaning solution is intermittently sucked and discharged.
_—

O
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- modated—mma fifTter fixing.unit 4 connected to the i-nk passageway substrate
14 t hr gL R HRASSIEREPIACH connector 13, is provided for prevention of the
entranc reign matter into the i-nk. A cleaning solution

"di schar mwmlluﬁmﬂrprow ded for the common ink chanber_15 which is

| ocat ed lter 5 and the 8nk. .suppl y passage\/\dymmrSHBErreH;ASZ BEEN

The ‘mai n purpose of the provision of the cleaning solu- tfi on diggpperEpe
out | et 6|storem)vefore|gn rratters 25 such e

9. - A method as claimed in claim 7-or 8, in wh'i'ch'
said supplying step comprises alternately supplying said
cleaning solution and air into said ink jet head through said .

5 orifices. ' '

10. A method as claimed in any one of claims 7 to
9, in which said cleaning solution contains at least one of
the components of an ink provided for an ink jet head.
10 '
11. A method as claimed in any one of claims 7 to
10, in which said cleaning solution comprises an alkaline
solution at least 10 in pH index. ' )

15 12. A method as claimed in any one of claims 7 to
11, in which a cleaning solution contains a surface active
agent.

N
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as dust mhlch are |ntroduced durlng nanufacture and”ar e Iarger t han the
dlaneter apprOX|nater 100 [err]m -of the ink supply passageway throttles
Z. 1f the outlet- 6 is not provi ded, and therefore the cleaning solutlon S

. di-schar ged thraugh an ink supply inlet (not shown), then foreiga—ratter
‘come in through the inlet when the cleaning device is connec éHﬁiSHBErHAS mﬁN

di.sconnected fromthe ink-jet head. This difficulty has been elln1mﬁﬂéﬂE%y

the provi'sion of the cleaning SM|ﬂ|A£STRAGTCharge outlet 6. “TeTNK Ter

head with the cl eaning solutlon _
A cleanlng solution supplylng dev1ce (12) is set in such a manner
that it is communicated with a cleaning solution supply section
(21) through a cleaning solution supply pipe (l6a), and covers the
end face of an ink jet head, and a cleaning solution sucking
device, which is communicated wi?h a2 used solution receiving
section (23) through a suction .pﬁmp (17), is connected to a
cleaning solution discharge outlet (6) provided between the ink
jet head and the ink supply passageway (26), so that the cleaning
solution is intermittently sucked into the ink jet head through
the orifices (11) or ink filter (4) of the latter and discharged

therefrom, thereby to positively remove foreign matters (25) from
the ink jet head. ‘

___._—-—/—’_-—
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e

- di sg’;%ﬂoutle 6-can be cleaned with high éfficiency, because the

- clea 56t |éﬁ@]"omwl6mough the cleaning sol ution di -schP
out | eNSwhi Efbei PO K € oy l;l\r‘ough the orifices 11 and the ink supp/f
“inlet. thgzg{rzﬁe the cl eani ng_operation may be carried out W|th t he

fi'lter f1xin 4 25FeYtled- SFPhe i nk suppl y . , bot h
the filter fixing unit 4 and the ink jet head can ﬁ' Bﬁgd §$nQﬁE1N eousl y
w thout the entrance of foreign matters i_ nto the 4nk p REPLGCERY S .

] s
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) Thelnkjet head shovvnln FIG 1|s connectedto anlnktankSas sho:fn/ )
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‘The T AK tank.3 has a-ventilation hole 2..The i'nk E“’F 'i!ﬁ'i«l HAS rﬁEENdnk' 3is

-allowed to flow through the.ink filter 5in the f}ltﬁgPLAGE)Qng urfi t |nt__0_

the .co .|nk C EE? 15 forned in.the ink passageway substrate 1. e
o]

ink 1 f fI from{ common Ak chajfer 15 into the pressure/ I
cham ¢ rs ugh the |nk supply passa y throttles 7 .and . the
suppl y pa gevvays 8 ahich a\i conmmuni at ed vﬂth the pressure chanbers

10, respect_l\igly Nt he pressyre
\ ' N
. Q'\1‘ .f :
. vl y 4 1
T ) = g
[ |t 7
- 4 73/.
. 15
N
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chanbers 10 i ezo- eI icelements g are dl’i dH ressure . .

; WavestO]et | d | et s&fromthe orifices. (1 %%&lﬁ f@l heap .
~has been cl eafed/ e cleahing soluti-on di schar e outR s clos Mﬁ

a sealling nenber. 2 to prevent the |eakage of ink or the entrance of | _

fereign matters. The ynk filter 5 is to prevent the entrance of foreign

matters nmixed in the ink 4Q&the ink tank into the ink passageway

_&)ubst rate 14. In general,{the ink filter 5 is at _
- / Puth CohTwl Un't
v/. 19

== 716 20 L/ 24
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rmﬂ 50[ew]nnn ﬂfeM|ven1mnumd|mmtm

q@ﬂpl ft -t "nk i
“ jet -head. according to the I nvention is as shomn Léhﬁu B?E@ héggk{ '
Jet head, its cleaning solution discharge outlet { 6 15 ded .id thé |
“main i nk passageway at a positi-on which

is between the filter fixing unit
4 and_he conmon_ink - chamber 15 and closer to the ink passageway

substrate 14. he mai n ink passageway may be f or med as1%#éaww The I nk
passeg subsfate 14 is nmade of resin, and a second :

| ' P | _'760
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C&ﬁTYvI
Unit
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" formed.

“filled with. resin.

subst Fat e (-not shomn)
In this case,

that the resultant .nol ding sinks or the fetal
That is, t.he junction sur

1S bonded to the. |nk passage
the main ink passage- way i s
‘body of- the ink passageway substrate 14, which eI|m

ol d i
es of

Y suhstrate 14 thuseéa

ORHS eBHEETHAS BERW f h
nat esRgpcgtpf ficulfty-

t he i nk passageway

substrate and the second substrabﬁaare | mpr dv
t-hose substrates can be bonded t the

qWI r—Ff

shown |e FIG 3, tge cleanlr.lgw_“_
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~

sol th_.i on -di'gcharge' out | et: ‘_6 i5 integral (Wth the i 1I'EH]SeSHE[eTaﬂASr‘g§mv ,.-i_h
former rmy be provided separatelyrom latter.{1In ”TEP'LPL(EQ et head.
shown in FIG 3, the pressure chadAbelts are connect etdirreety ink: |Q~ .

suppl y*passage- way throttles;  however, in this case, too, the cl eanlng '
sOlTu- tion di?i?arge out | et . shoul 2j)e provi ded upstream of the ink supply
S

passageway t ff tljes- Athird e | e-of the ink jet head accordi ng to
tRe invention \ afs : :

-
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In the i nk Jet head,

its cleaning solutlon di scha

connunlcated Wi th the mai n ink passageway through

filter fixing unit 4. Wth this structure,
unit 4,can be nore positively washed.
devi ce. according to the .invention will

S

. :? )

y

‘®
N

the in
- Now, an ink jet head cleanlng
be descrlbed in deta|
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{632_ ‘FIG .5, shoms a first exanple of the |nk Jet head F|Dnn|nn :
: - - [ THIS SHEET HAS BEEN
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? §V?¢e'aCcording to the invention. The ink jet head cleanlng deV|ce
- comprises @ cleaning solution supplying device, and a ution

sucki ng deV| ce. The cleaning solution supplying |t Bcgqﬂﬁficmﬁ:l EN “cap 10 /
for ‘seali coverlng the orifices 11 of the in jet‘ﬂﬁﬁﬂgﬂﬁ tubg 16a fo ;2

suppl yi ng an| Iol ution 22 from a cl eani nglsolw+enr—comatmer 21 to
the cap 1 16b c QECted bet ween the tube 16a and the upstream
connect- nd of the filtérxfixing unit 4 of the ink jet head. The

14

._4/5

/Z/_j/S ._27 ;"

74

NN
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fcleanlng solutlon sucklng deV|ce |ncludes
cl ganitng sohutlon dlséharge outlet 6

havi ng a punp:contrel iuniti 18; an
In t-he cl ¢anibig. smlutuon éupplyln
controél val ve\20 which Codtrohs t
air connunlca]j_
operatlgn ofg“.“c ontrol Vaive 20
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19 ‘A ¢l eani ng sol ution f||ter 28, whose d| arreter IS smaller than the

mi*Ai rum ef f ective di ameter of the orifces, is provi | ealnga

sol ution container 21 and the branch point on the tuﬂ'@smﬁfw EI@ t he /D
control valve 20 branches. The cleaning sol ution fill ter .BEPLACEDo prevent
the orifices frombeing clogged up by foreign matters 1n the cleaning

sol uti op during a cleaning solution sucking opera- tion. - I'n the device
shoyvnln FIG 5, the p03|t|ons of the control -

..)a.‘l
1
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valve 20 and the cl eanin solutlon Filtes ed et ' '
“wother. ~ Now, an ink Je'? head cl eani ng{ fEt$hSHE o) PP@PLMNTOEHEET
i 1T be descri bed. The punp 17 is opérat edRERLASEBK t he|clleani ng sol ution

22 into the commn ink chanber 15 thro zs—and fhie of9 NOY 1996

fixing unit 4, so that the foreign mattets=25 in the ink j ead are

caused to flow with the cleaning solution thus sucked. As r'esutt—tthe

foreign ”attefi:ﬁx2§r:?:r %E%DS% “kANne pEVICE AND METHOD F

00661~

CLEANING THE HEAD _

This invention relates to an ink jet head, and a
cleaning device and a cleaning method employed in the

manufacture of the ink jet head.

. In recording data on a recording sheet with an ink
jet head, ink is jetted from the minute orifices of the ink -
jet head so as to stick on the recording sheet. Thé orifices
are extremely small in diémeter, several tens of micro-meters
(um). This is a main caﬁse for the trouble that dust or
foreign matters are caught in the orifices, thus obstructing
an ink jetting operation. If that trouble occurs, the
manufacture of the ink jet head is lowered in yield.

In order to eliminate this difficulty, for instance

Japanese Patent Application (OPI) No. Sho 63-5947 (the term

. "OPI" as used herein means an "unexamined published

application") has disclosed a method .in which a cleaning

passageway is formed in the wall of an ink passageway near

- the orifices in such a manner that it is communicated with

the outside of the ink jet head body, and a cleaning solution
is allowed to flow in thé'cIeaﬁing_passageway to remove dust

and foreign matters from tHé orifices.
. %" e _f .
¢ P
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of the ink jet head through the cl gz 'gg‘;}_ﬁ%qms)mgwcharge OHEH’IfﬁCEBIENTrSHEET
this connection, the inventor perfqgr $éﬁf mentg, and f¢u ttrat

was rather difficult to renove the | forei Lers—Aerely by n@

t he cl eani ng sol ution. sucking operation. On the other hand) iin
of the invention, during the cleaning-s®ldtion sucking operadti
val ve control unit 19 is operated to repeatedly open and cldse the control

valve 20 to frequently interrupt the flow of the cleaning soltt+om

thereby to give dyngm(y rhapd, in order to increase the

repetitive response fiequéncy of the ink jet head or to
decrease the drive voltage, an on-demand type ink jet head is
popularly employed which has a flo% path structure as shown
‘in FIG. 16. That is, as shown in FIG. 16, ink supply
passageways 8 and ink supply passagéway throttles 7 smaller
in diameter than the former 8 are provided on the side of a
common ink chamber 15 communicated with pressure chambers 10,
to suppress the flow of ink to the ink chamber 15. It is
true that this structure has improved the response
characteristic and the drive voltage of the ink jet head;
however, the latter is still disadvantageous in the following
point: The ink supply passageway throttles 7 of the ink
supply passageways 8 are several tens of micro-meters in
diameter similarly as in the case of the orifices 11.
Therefore, dust or foreign matters coming in the ink chamber
15 during manufacture, being moved by the ink, block the ink
supply passageway throttles 7, so that the ink is not
smoothly jetted from the orifices il. The present inventors
have conducted research on the ink jet head, and found that
it is possible to remove foreign matters from the pressure
chambers 10, but it is not possible to remove foreign matters
from the ink supply passageway throttles %. In addition, the
inventors have investigated where the foreign matters are
caught in the ink jet head, and found that . 99% of the foreign

h

matters are caught at the ink supply passageway throttles 7,

\
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fhe foreign matters; i.e., to vibrate latter. Therefore, the NBEMAGERENT ISHEET
~invention can renove even foreign Tq‘}”@rsﬂEET HAS BEEN

REPLACED 0 2 NOV 1995
-3 -

and the remaining at the orifices 11. This means that it is
essential to prevent foreign matters from beihg caught at the
ink supply passageway throttles 7.

On the other hand, a method of washing away foreign
matters from the pressure chamber has been proposed in the
art; however, it is not concrete. That is, the foreign
matters cannot be completely removed merely by running a
cleaning solution, and it is necessary to improve the
cleaning solution running method.

If a cleaning solution for cleaning mechanical parts.
is employed for removal of the foreign matters, the remaining
solution may élog up the ink jet head when dried, or it
reacts with the ink, to form depos;tions which may damage the

components of the ink jet head.

Accbrdingly, an object of this invention is to
eliminate the above-described difficulties accompanying a
conventional ink jet head, ink jet head cleaning device, and
ink jet head cleaning method. |

More specifically, an object of the invention.is to
provide an ink jet head from which foreign matters can be
completely removed, and a cleaning device and cleaning method
for completely removing foreign matters from the ink jet

he;d.
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ing operation is carried out, the ink or cleaning solution is

These objects are solved by the ink jet head of independent
claim 1, the cleaning device of independent claim 4 and the

‘cleaning method of independent claim 7. Further advantageous

features, aspects and details of the invention are evident
from the dependent claims the description and the drawings.
The claims are intended to be understood as a first non

limiting approach of defining the invention in general terms.

According to an aspect of the invention there is provided an
ink jet head comprising a common ink chamber communicated with
an ink supply section, and a plurality of ink jetting pathqi
which are communicated with the common ink chamber and include
pressure generating means, in which, accoxrding to the
invention, a cleaning solution discharge outlet is formed at a
paxt of an ink passageway extended between the ink supply
section and the common ink chamber, the cleaning solution
discharge outlet being sealingly closed.

According to another aspect of the invention there is provided
an ink jet head cleaniﬁg device which, according to the
invention, comprises: cleaning solution supplying means which
is communicated with a cleaning solution supplying section
through a cleaning solution supply pipe, and covers the
surface of an ink jet 'head; and cleaning solution sucking
means which is communicated with a used solution receiving
section through a section pump, and is connected to a cleaning
solution discharge outlet between the ink jet head and an ink
supply passageway.

According to a still further aspect of the invention there is
provided an ink jet head cleaning method in which, according
to the invention, a cleaning solution is supplied into an ink
jet head through orifices thereof, while being sucked and
discharged through a cleaning solution

“'This Sheet Has Been Replaced.
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of the orifices 11 to collect t tterp at the end T—The TnK
supply passageway throttles, ampd the BV ng ution is cafis¢d 691%‘?%96
fromthe orifices to the cleaning solution discharge outlet #njthe ove-
descri bed manner. A second exanpl e ofS tthe ink jet head cl ednilhg—dewi-c-em——
according to the invention is as shown in FIG 6, in which pafts

JJ
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al lowed to flow fromthe side o&:gh&gﬁgggf‘%‘sfsggwg unit 4 t o)vaRERLACRMENT SHEET

correspondi ng functionally to those which have been
discharge outlet provided between the ink jet head and an Lnk

passageway.

The nature, principle, and utility of the invention
will be more clearly understood from the following detailed
description of the invention when read in conjunction with

the accompanying drawings.

In the accompanying_drawings:-

FIG. 1 is a sectional view showing a first example Sf
an ink jet head according to this inventioﬁ;

FIG. 2 is a sectional view showing the ink jet head
which is connected to an.ink ﬁank;

FIG. 3 is a sectional view showing a second exaﬁple
of the ink jet head according to the invention;

FIG. 4 is a sectional view showing a third example of
the ink jet head according to the invention;

FIG. 5 is an explanatory diagram showing a first
example of an ink jet head cleaﬁing device according to the
invention;

FIG. 6 is an explanato;y diagram showing a second
example of the ink jet head cleaning device according to the
invention;

FIG. 7 is an explanaﬁéry diagram showing a third
example of the ink jet head cleaning device according to the

invention;
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described with reference—to—F-6—S5—are—yhérefore designated by BEAASBMENT SHEET
reference nuneral s or cﬁdéa%ﬂ%ﬁsma BEEME device, the cleani ng| spl utTonm—————
di scharge outlet 6 is jnot diREBLAGEY connécted to the punmp 17. [Th tgi;_sN% 109
vacuum cont ai ner 29 is provi ded beftween t he.cl eaning solutio | scharge * 6
outlet 6 and the punp 17. A used soluri&h'receiving cont ai ner ' —-iln__ |
t he vacuum cont ai ner, and a tube 16c¢c connected to the cleani sol ution

di scharge outlet 6 _is extended to the used solution receiving conta
The punp 17 is opefdled & s an explanatory diagram showing a fourth

example of the ink jet head cleaning device according to the

invention;

FIG. 9 is an explanatory diagram showing a fifth
example of the ink jet head cleaning device according to the
invention;

FIGS. 10 through 13 are éectional views showing
examples of a sealing member for a cleaning solution
discharge outlet according to the invention;

FIG. 14 is a.sectiohal view showing an ink jet
recording device accbrding to the invention;

FIG. 15 is a sectional view of a sealing plug in the
device shown in FIG. 14; and
| FIG. 16 is a sectional view of a conventional ink jet:

head.

Preferred embodiments of this invention will be
described with reference to the accompanying dréwings.

A first example of an ink jet head according to the
‘invention is as shown in FIG. 1.

An ink passageway substrate 14 includes: ink jetting
orifices 11; pressure chambers 10 communicated with the
orifices 11; ink supply péssageways 8 and ink supply
passageway throttles 7 throuéh which ink is supplied from a

common ink chamber 15 to the pressure chambers 10; and

- This Sheet Has Been Repla
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reduce the pressure in—the—vacuum-container 29. The punp nay pe i :
a liquid punp, becausef THISi SHEESeHAS BEENk the air instead of hﬂéﬁmggM'Qﬁ%HEET

solution. The punp wilj nevﬂEPmﬂBﬂ oggeq up unl ess its conpongnis are i '
damaged by the cl eani ng-sotrutiorm A~third exanpl e -of the i-hk|j & 2N 1996

cl-eani ng device according to the inventi@n=-is as shown in FIG ¥, in which
parts correspondi ng functionally to those which have been desg¢ribed wth

reference to FIG 5 are therefore designat %9
pressure generating means, namely, piezo-electric €lements 9

in the pressure chambers 10. Each of the piezo-electric

elements 9 is to produce pressure to jet ink. In a main ink
passageway through which the ink is supplied into the common
ink chamber 15, an ink filterls, which is accomodated in a
filter fixing unit 4 connected to the ink passageway
substrate 14 through a passageway connector 13, is provided
for prevention of the entrance of dust or foreign matter into
the ink. A cleaning solution discharge outlet 6 is provided
for the common ink cﬁamber 15 which is located between the
filter 5 and the ink supply passageway throttles 7.

The main purpose of the provision of the cleaning
solution discharge outlet 6 is to remove foreign matters 25
such as dust which are introduced during manufacture and are
larger than the diameter, approximately 100 um, of the ink
supply passageway throttles 7. If the outlet 6 is not
provided, and therefore the cleaﬂing solution is discharged
through an ink supply inlet (not shown), then foreign matters
come in through the inlet wﬂen the cleaning device is
connected to or disconnected from the ink jet head. This
difficulty has been eliminated by the provision of the
cleaning solution discharge outlet 6. The ink jet head with
the cleaning solution discharge ouﬁlet 6 can be cleaned with
high efficiency, because the cleaning solution may be
discharged through the cleaning solution discharge outlet 6
while being sucked in through the orifices 11 and the ink

\
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by the sane reference _nunerals or characters. In the above-described
first exanple of the clrggnsmeeTdeys @EEpntihe cl eani ng sol ution fl owgEm A .
the side of the orifiges 1]RE§[]ﬂcédﬁat orf the side of the filter V\ﬂgﬂngMﬁN?%hEET
4 are connected to each—ethei——add-te-tthe control valve 20 and|the cl eani ng
sol ution container 21. On the other handd +n the third exanpl e]of tthéNOV 1996
cl eani ng device, two control valves 20 and two cl eani ng sol uti pnf.contai ners
21 are provided; that is, the cleaning solution flowin line op the side of

t he orlflcsmpply inlet. Furthermore, the cleaning operation may be

carried out with the filter fixing unit 4 connected to the
ink supply inlet. In this case, both the filter fixing unit
:4 and the ink jet head can be washed simultaneously without
. the entrance of foreign matters into the ink passageways.

| The ink jet head shown in FIG. 1 is connected to an
ink tank 3 as shown in FIG. 2.

The ink tank 3 has a ventilation hole 2. The ink 1
in the ink tank 3 is allowed to flow through the ink filter 5
in the filter fixing unit 4 into the common ink chamber 15 -
formed in the ink passageway substrate 14. The_ink 1 further
flows from the common ink chamber 15 into the pressure
chambers 10 through the ink supply passageway throttles 7 and
the ink supply passageﬁays 8 which are communicated with the
pressure chambers 10, respectively. In the pressure chambers
10, the plezo-electrlc elements 9 are driven to produce |
pressure waves to jet ink droplets from the orifices 11.
After the ink jet head has been cleaned, the c1eanipg
solution discharge outlet 6 is closed with a seaiiné member
27, to prevent fhe leakege of ink or the entrance of foreign
matters.

The ink filter 5 is to prevent the entrence'of
foreign matters mixed in the ink 1 in the ink tank into the
ink passageway substrate 14. In general, the ink filter 5 is

at most 50 um in effective minimum diameter.

—_—
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A second example of the ink jet head acco;&ing'tolthe
invention is as shown in FiG. 3.

In the ink jet head, its cleaning solution discharge
oﬁtlet 6 is provided in the main ink passageway 26 a a position
which is between the filter fixing unit 4 and the common ink
chamber 15 and closer to the ink passageway substrate 14.

The main ink passageway may be formed as follows: The ink
passageway substrate 14 is made of resin, and a second
substrate (not shown) is bonded to the ink passageway
substrate 14 .thus formed. in this case, the main ink
passageway is located a&ay from the body of the ink
passageway substrate 14, which eliminates the difficulty that
the resultant molding sinks or the metal mold is not
sufficiently filled with resin. That is, the junction
surfaces of the ink passaéeway substrate and the second
substrate are improved in flatness, and therefore those

- substrates can be bonded together'with.ease. In the.ink jet
head shown in FIG. 3, the cleaning solution discharge outlet
6 is integral with the ink jet head; however, the former may
be provided separately from the latter. In the ink jet head
shown in FIG. 3, the pressure chambers are connected directly
to the ink supply passageway throttles; however, in this
case, too, the éleaning solution discharge outlet should be
provided upstream of the ink supply passageway throttles.

A third example of the ink jet head according to thé
invention is as shown in FIG. 4.

-
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may be sucked in al tefJ.\]gth}BETOHA&BIEENtaneousI y. On the side of phe—fitteT
fixing unit 4, inst R of debeagdpeani ng | . o 02 NOV 1996
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In the ink jet head, its cleanxng solutlon dlscharge
outlet 6 is communicated with the main ink passageway through
the ink filter 5 of the filter fixing unit 4. With this
structure, the inside of the filter fixing unit 4 can be more
positively washed.

Now, an ink jet head cleaning device according to the

 invention will be described in detail.

FIG. 5 shows a first example of the ink jet head
cleaning device according to the invention. |

The ink jet head cleaning device comprisés a cleaniﬁ&
solution supplying device, and a cleaning solution sucking
device. The cleaning solution supplying device includes: a
cap 12 for sealingly covering the orifices 11 of the ink jet
head; a tube 16a for supplying a cleaning solution 22 from a
cleaning solution container 21 to the cap 12; and a tube 16b
connected between the tube 1l6a and the upsfream connecting
end of the filter-fixing unit 4 of the ink jet head. fhe
cleaning solution sucking device includes: a tube 1l6c |
connected to the cleaning solution discharge outlet 6 of the
ink jet head, and to a pump 17 having a pump control unit 18;
and a used solution receiving container 23.

In the cleaning solution supplying device, tﬁe tube
16a is connected to a control valve 20 which controls the
communication of the tube 16a with an air communication pipe
24 which is communicated with the outside air. The operation
of the control valve 20 is controlled by a valve control unit

_
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sol ution container filleg-wi-th—cheani-ng—se] ution, an ink tank REPUASEMENT PHEET

ink may be connected. ATH&hﬁHEEb*MﬁBEEiE the ink jet head}cl[egani ng

devi ce according to the ifnvent RERLACEDas shpwn in FIG 8, in vmichggqﬁgg‘wgé
' W t

correspondi ng functi onal 'y to—those Wi thhave been descri bed

reference to FIG 5 are therefore destghhted by the sane ref dr dnee—ntmerats

or characters. "In manufacture of ink jet heads on a |arge scale,

It

S

necessary to clean a number of ink jet heads simultaneously

- 19. A cleaning solution filter 28, whose diameter is smaller
than the minimum effective diameter of the orifices, is
provided between the cleaning solution container 21 and the
branch point on the tube 16a from which the control valve 20
branches. The.cleaning solution filter 28 is to prevent the
orifices from being clogged up by foreign matters in the
cleaning solution during a cleaning solution sucking |
operation.

In the.device shown in FIG. 5, the positions of the
control valve 20 and the cleaning solution filter 28 may be-“
swapped with each other.

Now, an ink jet head cleaning method according to the
invention will be described.

The pump 17 is opérated to suck the_cleaning.solution
22 intolthe common ink chamber 15 through the orifices and
the filter fixing unit 4, so that the foréign maﬁters 25 in
the ink jet head are caused to flow with the cleaning
solution thus sucked. As a result, the foreign matters 25
are discharged out of the ink jet head through the cleaning
solution discharge outlet 6. 1In this connection, the
inventor performed experiménts, and found that it was rather
difficult to remove.the foreign matters merely by continuing
the cleaning solution sucking operation. On the other hand,
in the method of the invention, during the cleaning sélution
sucking operation, the valve control unit 19 is.operated to

repeatedly open and close the control valve 20 to frequently

- This Sheet Has Been Replaced




exanple, in order to cI ean| tp(EpLIAOEME?éT SHEET
FHIS \SHEEhIHAﬁeBEENed cleaning units sinmlal te—the
cl eani ng devi ce sho in FREPLA@E[O'Ehe first exanple) are connec e é:g%g@z.@%

manner that one punp val ve are used in common.

of FIG 8, only two |nk ] et heads are-ch@aned; however, the in e‘tlon_ RS
not limted thereto or thereby. That is, it goes w thout saying that nore o

than two ink jet heads can be cl eaned by arrangi ng themin parallsl—as
shown in Fl{ht8rrupt the flow of the cleaning solution, thereby to give

wi th hi.gh efficiency
heads at the sane ti

dynamic pressures to the foreign matters; i.e., to vibrate
the latter. Therefore, the method of the invention can
remove even foreign matters which have been stuck to the ink
jet head. The same effecﬁ can be obtained by operating the
pump control unit 18 so that the pump is repeatedly turned on
and off. The two control units 18 and 19 may be operated in
combination for more effect. Furthermore, the same effect
may be obtained by the following method: Before the above-
described cleaning operation is carried out, the ink or -
cleaning solution is allowed to flow from fhe side of the
filter fixing unit 4 towards the side of the orifices 11 to
collect the foreign matters at the ends of the ink supply
passageway throttles, and the cleaning solution is caused to
‘flow from the orifices to the cleaning solution discharge
outlet in the above-described manner.

A second example of the ink jet head cleaning deviée
according to the invention is as shown in FIG. 6, in which
parts corresponding functionally to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference numerals or characters. In the
device, the cleaning solution discharge outlet 6 is not
directly connected to thé pump 17. That is, a vacﬁum
contai@er 29 is provided between the cleaning sdlution_
discharge outlet 6 and the pump 17. A used solution
receiving container 23 is set in the vacuum container, and a

-
eet Has Been Replaced-.

|\||\|\\ TGN



on a |l arge scal e,
si mul taneously with high efficiency.

exanpl e, too, two ink jet heads cleanimd3urmits sinilar to the ¢l ¢daning
device shown in FIG 7 (the third exanple) are connected in sudh a nmanner
that one punp and one control valve are used in comon, to clear—two—TK

A fifth exanple of thf ] d—eteani-ng devi ce of the |nv=rRERm0EME1&E SHEET
shown in FIG 9. As \]/\-/QLSK% rH§§cBEEﬂ e, in manufacture of i pkget—tead
it éﬁﬂto cliean a nunber of ink jet h3$2N0V1996
t

r this purpose, in the fif

j et tube 1l6c connected to the cleaning solution discharge outlet

6 is extended to the used solution receiving container 23.

The pump 17 is operated to reduce the pressure in the vacuum

container 29. The pump may be other than a liquid pump,

because it is used to suck the air instead of the cleaning

solution. The pump will never be clogged up unless its

components are damaged by the cleaning solution.

A third example of the ink jet head cleaning device

according to the invention is as shown in FIG. 7, in which

parts corresponding functionally to those which have been

described with reference to FIG. 5 are therefore designated

by the same reference numerals or characters.

In the above-described first example of the cleaning

. device, the cleaning solution flow-in line on the side of the

orifices 11 and that on the side of the filter fixing unit 4

are connected to each other, and to the control wvalve 20 and

the cleaning solution container 21. On the other hand, in

'~ the third example of the cleaning device, two control valves

20 and two cleaning solution containers 21 are provided; that

is, the cleaning solution flow-in line on the side of the

orifices 11 is connected to one of the control valves 20 and

one of the cleaning solution containers 21, and the cleaning

solution flow-in line on the side of the filter fixing unit 4

is connected to the other control wvalve 20 and the other

cleaning solution container 21. In the cleaning device thus

arranged, the cleaning solutions in the cleaning solution

\\
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heads in a parallel nonde. 1n ihjs'cas=; too, nore than two |nkVJEEﬁm@EMSNISHEET
can be cl eaned by a WaﬁgngElhm“pBEENJaralIeI FIG 10 shows frir-st

exapl e of a nmethod|of se cl os ng the cl eaning sol ution d|53F
outlet 6. The cl eanl—i-ng EQH%PFN. stharge outlet 6 has a inngr 2Jq$%§ﬁ96
g 27 1S

surface tapered inwardly, into mhlch a pfug 27 is fitted. The

made of an elastic material such as resin or rubber. In order o p03|t|vely
cl ose the cleaning solution discharge outlet 6, it is preferabl '
cl eaning sateritineischaygbe sucked in alternately or simultaneously.

On the side of the filter fixing unit 4,instead of the
cleaning solution container filled with cleaning solution,
an ink tank filled with ink'may-be connected.

| A fourth example of the ink jet head cleaning device
according to the invention is as shown in FIG. 8, ih which
parts corresponding functionally to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference numerals or characters.

In manufacture of ink jet heads on a large scale, iéﬁ_
is necessary to clean a number of ink jet heads
simulténeously with high efficiency. In the fourth example,
in order to clean two ink jet heads at the same time, two ink
jet head cleaning units similar to the cleaning device shown
in FIG. 5 (the first example) are connected in such a manner
that one pump and one control valve are used in common. In
the case of FIG. 8, only two ink jet heads are cleaned;
however, the invention is not limited thereto or thereby.
That is, it goes without saying that more than two ink jet
heads can be cleaned by arranging them in parallel as shown
in FIG. 8.

A fifth example of the ink jet head cleaning device
of the invention is as shown in FIG. 9.

As was described above, in manufacture of ink jet
head on a large scale, it is necessary to clean a number of
ink jet heads simultaneously with high efficiency. For this

\
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6ut+et 6 is.circular | T ~seetonR— | N order to seal the

outlet 6 with high relﬂﬂgiﬁ?&y,%&]@ﬂbﬂlug- shoul d be coated wit adhesi,\ée, 199
before fitted into tHe di s@hBEAfEDout | ef 6. FIG 11 shows a sec@_n%lh" v
exanpl e of the nethod of sealingry—Ttosing the cleaning solut}op discharge

outlet 6. In the nethod, the plug 27 rslPornmed as follows: A {u

|

pe circul ar
ne_end. —Fhe

i

in section, which is made of resin or rubber, is flattened atlQ

plug 27-is fixedly put on the cleaning_solution discharge outlet 6. In this

case. an a@ﬂﬂ&ﬂs%teﬁpnﬁgebéifth example, too, two ink jet hea

cleaning units similar to the cleaning device shown

ds

in FIG. 7

(the third example) are connected in such a manner that one

pump and one control valve are used in common, to clean two

ink jet heads in a parallel mode. In this case, too, more

than two ink jet heads can be cleaned by arranging them in

parallel.

FIG. 10 shows a first example of a method of

sealingly closing the cleaning solution discharge outlet 6.

The cleaning solution discharge outlet 6 has a inner

cylindrical surface tapered inwardly, into which a plug 27 is

fitted. The plug 27 is made of an elastic material

such as

resin or rubber. In order to positively close the cleaning

solution discharge outlet 6, it is preferable that the

cleaning solution discharge outlet 6 is circular in

Cross

 section. In order to seal the discharge outlet 6 with high

reliability, the plug should be coated with adhesive before

fitted into the discharge outlet 6.

FIG. 11 shows a second example of the method of

sealingly closing the cleaning solution discharge outlet 6.

In the method, the plug 27 is formed as follows: A

tube

circular in section, which is made of resin or rubber, is

flattened at one end. The plug 27 is fixedly put on the

cleaning solution discharge outlet 6. In this case, an

annular step may be formed on the outer cylindrical

surface

of the cleaning solution discharge outlet 6, so that the plug

_
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27 is fixedly mounted on the cleaning solution discharge
outlet 6 along the annular step with a metal fitting set from
outside.

FIG. 12 shows a tﬁird example of the method of
sealingly closing the cleaning solution discharge outlet 6;

' In the method, the plug 27 is formed as shown in FIG. 12 by
using an elastic material such as rubber. The plug 27 thus
formed is put on the cleaning solution discharge outlet 6.

FIG. 13 shows a fourth example of the method of

.sealingly closing the cleaning solution discharge outlet 6. -
A plug 27 is buried in_thg Cleaning solution discharge outlet
6, and thereafter the cleahing solution discharge outlet 6 is
molten by heat so that the plug may not come off.

In addition, the cleﬁning solution'diséharge outlet 6
may be sealed as follows: The cleaning solution discharge
outlet 6 is filled with ultra-violét ray effect resin, and
the latter is solidified by application of ultra-violet rays.
Alternatively, the cleaning solution discharge outlet 6 may
be sealingly closed with a screw.

FIG. 14 is a sectional view of an ink jet recording
dévice, for a description of another example of the method of
sealing closing the cleaning solution discharge outlet 6. As
shown in FIG. 14, a needle 36 having a needle hole 33 is
inserted into an ink tank 3 filled with ink 1, so that the
ink is-ailowed to flow into a filter fixing unit 4 in which a

filter .5 is fixedly set; that is, the ink is led into a

—_—
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:9-- . solution discharge outlet 6 _so that the plug 27 is fixe R’/’LACEMENT SHEET
nmount ed on t he cl ean| MgISsSOKERT HAS diegtihiar ge outl et 6 al ong tlhg annul ar
step with a metal fifti ng rﬁ'fP‘LAEED)m outfsi de. FIG 12 showy & tDiZ2 NOV 1994

exanpl e of the net hod—ef—seat+ngty closing the cleaning soljutfion
di scharge outlet 6. In the . nethod,~tke Dlug 27 is formed a§ SHOWT T

)

FIG 12 by using an elastic naterlal such as rubber. The g 27 thus
formed filter chamber 34 in the filter fixing unit 4. The ink thus
led is run through a pipé 32 into a pressure chamber, where
it is jetted as ink droplets from an orifice 11 by the
pressure which a piezo-electric element 10 provides vibrating
in the directions of the arrow. The filter chamber 34 has a
cleaning solution discharge outlet 6 at one end. The
cleaning solution discharge outlet 6 is sealingly closed with
a sealing plug 31. In this case, adhesiQe or solvent may be_
employed to more positively close the discharge outlet 6, or
the sealing plug 31 ma? be welded to the cleaning solution -
discharge outlet 6 by an ultra-sonic welding method.

The sealing plug 31, as shown in FIG. 15, has an
annular groove 30 which surrounds the cleaning solution
discharge outlet 6 when the sealing plug 31 is engaged with
the latter 6. The annular groove 30 is to trap the flow of
adhesive or solvent or deposits formed during the ultra-sonic
welding operation. 1In addition,'fhe séaling effect-may be
further improved'by fitting an O~ring in the annular groove
30. The sealing plug 31 has a director 35 like a ring, which
also surrounds the cleaning solution discharge outlet 6 when
the sealing plug is engaged with the latter 6. The director
35 is molten during the ultra-sonic welding operation. More
specifically, the welding energy is concentrated at the
director 35 to melt the latter 35. It is recommended to
employ the ultra-sonic welding method to weld the sealing

plug to the cleaning solution discharge outlet 6, because the
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sol ution di scharge outl et G%E%Aotwg
sol ution di scharge ou

P7 is buried in the clg
eafter the cleaning spllutiaon

di scharge outlet 6 is nDIten by heat18o-t hat the plug may pot cone off.
In addition, the cleaning solution discharge outlet 6 nmay Seated—as
fol lows: The cl eani ng sol ution di scharge outl et 6 is filled with

ul tra-vi ol ff thay sHriRftwe Rbily SperdPEohabéffcédy forms foreign matters
which may be caught in the ink passageway and is acéomplished
in a short time, and is able to sufficiently seal the
cleaning solution discharge outlet.

The filtef fixing unit 4 or the cleaning solution
discharge outlet sealing plug 31 may be formed by using
polfacetal, polystyrene, or polysulfone which is resistive
against ink, and excellent in adhesive characteristic and in
ultra-sonic welding characteristic.

Now, the cleaning solution employed in the invention
will be described.

The cleaning solution should meet the following
requirements:

(1) It is able to positively remove foreign
m&tters from the surface of the ink passageway.

| (2) While flowing.in the ink passageway, it
will not deteriorate the material of the ink passageway,
_ (3) When it is left in the ink passagéway, it
will not clog up the latter.

(4) It will not adversely affect the surface
of the ink passageway or orifices which havé been made water-
repellent or hydrophilic.

In cleaning the ink jet head, the cleaning solution
should flow at a certain flow rate or a certain speed. For
this pﬁrpose, the cleaning solution should have a viscosity

of 100 cP or less.
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éolLdified by applicat oot Ta=viatgt rays. Al ternatively,
.cl eani ng sol ution di schg}ﬁ@eé%%ﬁ EKS 64% be sealingly closed Wt hﬂa5 . .
screw. FIG 14 is|a sedBPbAGED vi ewfof an ink jet recording flevd ¢8CY 1995

for a description of another exanple of the nethod of sealing cl osi ng
t he cl eaning sol ution discharge outlet &2 As shown in FIG 4, a needle

36 having a needle hole 33 is inserted into - an ink tank 3 filed-w-th

[ - the ink is allowed to flowinto a filter fixing unit 4 in
Qgrc%’asgi}Pgﬁ 5 ?éW#; ckihg abpve-described requirements taken f%to

consideration, the inventor performed experiments and found
the following facts: A cleaning éo;ution containing at least
one of the components éf the ink is able to achieve a
satiéfactory’cleaning.operation without damaging the material
of the ink passageway. An alkaline solution at least 10 in
pH index shows a high cleaning effect. Examples of the
alkaline solution are a potassium hydroxide solution, or a
sodium hydroxide solution, and a triethanol amine solution,
which are 0.5% or more in wéight percent density. In
addition, a cleaning solution formed by adding a surface
active agent to at least one of the components of the ink
shows a high cleaning effect. The surface active agent may

| be a nonionic surface active agent, cation surface active
agent, anion surface active égent, or amphoteric surface
active agent. Of those surface active agents, "Surfenol
(phonetic) 465, TG, 82 (manufactured by "Nisshin Kagaku")"
shows a high cleaning effect, and scarcely foams during
cleaning.

In the above-described embodiments of the invention,
the ink jet head includes the piezo-electric elements 9 in
the pressure chambers 10; however, it should be noted that
the invention is not limited thereto or thereby. That .is,
the teéhnical concept of the invention may be equally applied

to an ink jet head in which, for instance, instead of the
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that is, the ink is | j '

unit 4. The ink thus | ®#Si SHEETRHASBEENH a pipe 32 into a prpsse

chanber 10, where it |s JetREedA@ajlnk dropl ets from an oriflcg 11 3?/\}%
pressure which a piezo= 9 provides vibrating nQad0 6
directions of the arrow. The filter = @9armber 34 has a cl eani hg}sol ution

di scharge outlet 6 at one end. The cleaning solution dischajge outlet 6

i s disposed in ﬁosltlo rface of _.the filter which faces—away e

fromink t&¥Heze "a%l‘énegﬁi“@nf'ﬁa i $heEpadngneroy: Jepanating elements

are employed.

hariber 34 in the filter| peplABEMENT SHEE

As was described above, the ink jet head according to
the invention is so designed that foreign mattérs caﬁght at
the ink supply passageway throttles can be remo#ed.during
manufacture. Hence, the ink jet head of the invention can be
manufactured with high yield. Furthermore, it is unnecessary
that the ink jet heat is extremely high in cleanliness before
cleaned. With the cleaning device of the invention, a number
of ink jet heads can be cleaned at the same time, and the l
difficulty is prevented that foreign matters contained in the
cleaning solution are caught at the orifices, thus clogging

up the latter.
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and is sealingly closed—w m a e ﬁ ug 31. In this case, | REPUACEVIMET SHEET
or solvent may be enpl @‘%cﬁﬁ itvel y cl ose the disgh

6, or the sealing plug 31 ma)RElBéACED wel dgd to the cl eaning solutjon

di sc e outlet 6 by am urtra-soni ¢ wel di ng net hod. e S%WW%
plug 31 Hown | 15, has an an2dl ar groove 30 whic urrounds

t he cl gmmgﬂ w
engaged y

,”M"uﬂlscharge outl et 6 when the sealing pjug 31 is
w 6. The annul ar groove 30 is to traplithe—fl-ow-of
adhesi ve or *

CLAIMS

1. An ink jet head comprising:

ink supply means (3) for supplying ink;

. & common ink chamber (15) communicated with said
ink supply means (3); _

a plurality of ink jet passageways (7,8,10)
communicated with said common ink chamber (15) and orifices
(11);

a cleaning solution discharge outlet (6) formed in
an ink supply passageway (26) between said ink supply means :
(3) and said common ink chamber (15) or within said common
ink chamber (15); ]

means (27;31) for sealingly closing said cleaning
solution discharge outlet (6).

2. An ink jet head as claimed in claim 1, further
comprising: Lo '
a filter member (4) provided between said ink
supply means (3) and said common ink chamber (15),

in which said cleaning solution discharge outlet
(6) is preferably formed in an ink supply passageway (26)
between said filter member (4) and said common ink chamber
(15) or within said filter member (4). '

3. An ink jet head as claimed in claim 1 or 2,
wherein said ink jet passageway (7,8,10) includes pressure
generating means (9). )

4. A cleaning device for an ink Jjet head
comprising: '

_ means for supplying'a cleaning solution to said ink

jet head, said supplying means including a reservoir (21) for

said cleaning solution (22), a cap (12) which is brought in

-
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nol ten during the ul’tra-sonic wel di ng operation. Mire spe- gl fli-calty
the wel ding energy is concentrated at the director
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close contact: with an end face of said ink jet head for
supplying said cleaning solution from the end face of said
ink jet head, and a supply pipe (l6a) for cleaning solution
(22) through which the cleaning solution is supplied from
said reservoir (22) to said cap (12); and

) means for sucking a used cleaning solution from
said ink jet head, said sucking means including a discharge
pipe (1l6c) detachably connected to a discharge outlet (6)
provided between said ink Jjet head and an ink supply
passageway, a pipe (16a), a suction pump (17), and optionally
a tank (23) communicated wiﬁh' said discharge pipe (16a)
through said suction pump (17) £for receiving said used,
solution (22). '

5. A cleaning device as claimed in claim 4,
further comprising a pipe line (16b) which branches from said
supply pipe (1l6a), and is connected to said ink jet head
upstream of said discharge outlet (6) for supplying said
cleaning solution from a rear side of said ink jet head.

6. A cleaning device as claimed in claim 4 or 5,
further comprising a control valve (20) provided in said
supply pipe (16a), and having one end thereof being connected
with the outside air, preferably via a pipe line (24).

7. A method of <cleaning an ink jet head,
comprising the steps of: '
supplying a cleaning solution into an ink 3et head
through orifices thereof; and
simultaneously sucking and discharging said
cleaning solution through a cleaning solution discharge
'outlet provided between said ink jet head and an ink
passageway.

8. A method as claimed in claim 7, in which said
cleaning solution is intermittently sucked and discharged.
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9. A method as claimed in claim 7 or 8, in which
said supplying step comprises alternately supplying said
cleaning solution and air into said ink jet head through said

orifices.

10. A method as claimed in any one of claims 7 to
9, in which said cleaning solution contains at least one of
the components of an ink provided for an ink jet head.

11. A method as claimed in any one of claims 7 to
10, in which said cleaning ~solution comprises an alkaline
solution at least 10 in pH index. .

12. A method as claimed in any one of claims 7 to
11, in which a cleaning solution contains a surface_ active
agent. -
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scarcely forns foreign nmaf{ters W i be caught in the ink]pgssageway

and is acconplished in a short tlne, and is able to sufficiengl

cl eani ng sol ution discharge outlet. T4 filter fixing uniti{4 of(??%é‘m”"
cl eaving sol ution discharge outlet sealing plug 31 may be fored by using
pol yacetal , polystyrene, or polysul fone which is resistive agginst ink,

INK JET HEAD AND CLEANING DEVICE AND METHOD FOR . —
'CLEANING THE HEAD

ABSTRACT

A cleaning solution supplying device (12) is set in such a manner
that it is communicated with a cleaning solution supply section
(21). through a cleaning solution supply pipe (l6a), and covers the
end face of an ink jet head, and a cleaning solution sucking
device, which is communicated with a used solution receiving
section (23) through a suction pump (17), is connected to a
‘cleaning solution discharge outlet (6) provided between the ink
jet head and the ink supply passagéway (26), so that the cleaning
solution is intermittently sucked into the ink  jet head through
the orifices (11) or ink filter (4) of the latter and discharged
therefrom, thereby to positively remove foreign matters (25) from
the ink jet head. |

figure 1
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deteriorate the materi of the ink passageway, (3) When it—is left in
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techni cal concept of the invention may be equally applied to an ink jet
head in which, for instance, instead of the piezoelectric elenents 9,
thermal energy generating ele- nments are enpl oyed. As was descri bed

foreign matters caught at the ink supply 6a§sageway throttl es

renoved during manufacture. Hence, the ink jet head of the in
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BACKGROUND OF THE INVENTION

1. (Field of the Inveation)

This invention relates to an ink jet head, and z cleaning
device and a cleaning method employed in the manufacture
of the ink jet head.

2. (Description of the Related Art)

In recording data .on a recording sheet with an ink jet head,
ink is jetted from the minute orifices of the ink jet head so
as to stick on the recording sheet. The orifices are extremely
small in diameter, several tens of micro-meters (um). This is
a main cause for the trouble that dust or foreign matters are
canght in the orifices, thus obstructing an ink jetting opera-
tion. If that trouble occurs, the manufacture of the ink jet
head is lowered in yield.

In order to eliminate this difficulty, for instance Japanese
Patent Application (OPI) No. Sho 63-5947 (the term “OPI”
as used herein means an ‘“unexamined published applica-
tion™) has disclosed a method in which a cleaning passage-
way is formed in the wall of an ink passageway near the
orifices in such a manner that it is communicated with the
outside of the ink jet head body, and a cleaning solution is
allowed to flow in the cleaning passageway to remove dust
and foreign matters from the orifices.

On the other hand, in order to increase the repetitive
response frequency of the ink jet head or to decrease the
drive voltage, an on-demand type ink jet bead is populary

. employed which has a flow path structure as shown in FIG.
16. That is, as shown in FIG. 16, ink supply passageways 8
and ink supply passageway throtties 7 smaller in diameter
than the former 8 are provided on the side of 2 common ink
chamber 15 communicated with pressure chambers 10, to
suppress the flow of ink to the ink chamber 15. It is ttue that
this structure has improved the response characteristic and
the drive voltage of the ink jet head; however, the latter is
still disadvantageous in the following point: The ink supply
passageway throtties 7 of the ink supply passageways 8 are
several tens of micro-meters in diameter similarly as in the -
case of the orifices. Therefore, dust or foreign matters
coming in the ink chamber 15 during manufacture, being
moved by the ink, block the ink supply passageway throttles
7, so that the ink is not smoothly jetted from the orifices 11,
The present inventors bave conducted research on the ink jet
head, and found that it is possible to remove foreign matters
from the pressure chambers 10, but it is not possible to
remove foreign matters from the ink supply passageway



sary that the ink jet heat is extremely high in cleanliness before cleaned.

Wth the cleaning device of the invention, a nunber of ink jEt

cleaned at the sanme tine, and the difficulty is prevented th
matters contained in the cleaning solution are caught at the

clogging up the latter. Wi | e there_has been described in
the preferred enbodiment of this invention, it will be obvio
skilled in the arlyCRal ¥ab GGl e im0t Bubd investgated

where the foreign matters are caught in the ink jet head, and
found that 99% of the foreign matters are caught at the ink
supply passageway throttles 7, and the remaining at the
orifices 11. This means that it is essential to prevent foreign
matters from being caught at the ink supply passageway
throttles 7. :

. On the other hand, a method of washing away foreign
matters from the pressure chamber has been proposed in the
art; however, it is not concrete. That is, the foreign matters
canmot be completely removed merely by running a cleaning
solution, and it is necessary to improve the cleaning solution
running method.

If a cleaning solution for cleaning mechanical parts is
employed for removal of the foreign matters, the remaining
solution may clog up the ink jet head when dried, or it reacts
with the ink, to form depositions which may damage the
components of the ink jet bead.

SUMMARY OF THE INVENTION

Accordingly, an object of this invention is to eliminate the .
above-described difficulties accompanying a coaventional
ink jet head, ink jet head cleaning device, and ink jet head
cleaning method.

More specifically, an object of the invention is to provide
an ink jet head from which foreign matters can be com-
pletely removed, and a cleaning device and cleaning method
for completely removing foreign matters from the ink jet
bead.

The foregoing object and other objects of the invention
bave been achieved by the provision of the following means:

The first means is an ink jet head comprising a common
ink chamber communicated with an ink supply section, and

a plurality of ink jetting paths which are communicated with

the common ink chamber and include pressure generating
means, in which, according to the invention, a cleaning
solution discharge outlet is formed at a part of an ink
passageway extended between the ink supply section and the
common ink chamber, the cleaning solution discharge outlet -
disposed in opposition to a surface of the filter which faces
away from the ink supply section and being sealingly closed.
The second means is an ink jet head cleaning device
which, according to the invention, comprises: cleaning solu-
tion supplying means which is communicated with a clean-
ing solution supplying section through 2 cleaming solution
supply pipe, and covers the surface of an ink jet head; and
cleaning solution sucking means which is commmunicated
with a used solution receiving section through 2 suction
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pump, and is connected to a cleaning solution discharge
outlet between the ink jet head and an ink supply passage-
way.

The third means is an ink jet head cleaning method in
which, according to the invention, 2 cleaning solution is
supplied into an ink jet head through orifices thereof, while
being sucked and discharged through a cleaning solution
discharge outlet provided between the ink jet head and an
ink passageway. _

The nature, principle, and utility of the invention will be
more clearly understood from the following detailed
description of the invention when read in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a sectional view showing a first example of an
ink jet head according to this invention;

FIG. 2 is a sectional view showing the ink jet head which
is connected to an ink tank;

FIG. 3 is a sectional view showing a second example of
the ink jet head according to the invention;

- FIG. 4 is a sectional view showing a third example of the
ink jet head according to the invention;

FIG. 5 is an explanatory diagram showing a first example
of an ink jet head cleaning device according to the invention;

FIG. 6 is an explanatory diagram showing a second
example of the ink jet head cleaning device according to the
invention;

_FIG. 7 is an explanatory diagram showing a third example
“of the ink jet head cleaning device according to the inven-
tion;

FIG. 8 is an explanatory diagram showing a fourth
example of the ink jet head cleaning device according to the
invention;

FIG. 9 is an explanatory diagram snowing a nrth example
of the ink jet head cleaning device according to the i inven-.
tion;

FIGS. 10 through 13 are secuonal views showing
examples of a sealing member for z cleanming solution
discharge outlet according to the invention;

FIG. 14 is a sectional view showing an ink jet recording
device according to the invention;

FIG. 15 is a sectional view of a sealing plug in the device
shown in FIG. 14; and

FIG. 16 is a sectional view of a conventional ink jet head.
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is clained is:

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of this invention will be described
with reference to the accompanying drawings.

A first example of an ink jet head according to the
inveation is as shown in FIG. 1.

An ink passageway substrate 14 includes: ink jetting
orifices 11; pressure chambers 10 communicated with the
orifices 11; ink supply passageways 8 and ink supply pas-
sageway throttles 7 through which ink is supplied from a
common ink ckamber 15 to the pressure chambers 10; and
pressurc generating means, pamely, piezo-electric clements
9 in the pressure chambers. 10. Each of the piezo-electric
elements 9 is to produce pressure to jet ink. In 2 main ink
passageway through which the ink is supplied into the-
common ink chamber 15, an ink filter 5, which is accom-
modated in a filter fixing unit 4 comnected to the ink
passageway substrate 14 through a passageway connector

- 13, is provided for prevention of the entrance of dust or

foreign matter into the ink. A cleaning solution discharge
outlet 6 is provided for the common ink chamber 15 which
is located between the filter § and the ink supply passageway
throttles 7.

The main purpose of the provision of the cleaning solu-
tion discharge outlet 6 is to remove foreign matters 25 such
as dust which are introduced during manufacture and are
larger than the diameter, approximately 100 pm, of the ink
supply passageway throttles 7. If the outlet 6 is not provided,
and therefore the cleaning solution is discharged through an
ink supply inlet (not shown), then foreign matters come in
through the inlet when the cleaning device is connected to or
disconnected from the ink jet head. This difficulty has been
eliminated by the provision of the cleaning solution dis-
charge outlet 6. The ink jet head with the cleaning solution

discharge outlet 6 can be cleaned with high efficiency,

because the cleaning solution may be discharged through the

cleaning solution discharge outlet 6 while being sucked in -

through the orifices 11 and the ink supply inlet. Furthermore,
the cleaning operation may be caried out with the fiter
fixing unit 4 connected to the ink supply inlet. In this case,
both the filter fixing unit 4 and the ink jet head can be
washed simultaneously without the entrance of foreign
matters into the ink passageways.

The ink jet head shown in FIG. 1 is connected to an ink
tank 3 as shown in FIG. 2. '
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1. Anfink jet head system conprising:

an ink jet head coﬁprising:

ofifices;

comuni cated with said ink supply nmeans; a filter

a plane and bei ng di sposed betwgen sai d conmon ink _cha
i nk supply mean$he ink tank 3 has a ventilation hole 2. The ink 1 in th

ink tank 3 is allowed to flow through the ink filter § in th

 filter fixing unit 4 into the common ink chamber 15 formed
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in the ink passageway substrate 14. The ink 1 further flows
from the common ink chamber 15 into the pressure cham-
bers 10 through the ink supply passageway throttles 7 afzd
the ink supply passageways 8 which are communicated with
the pressure chambers 10, respectively. In the pressure
chambers 10, he piezo-electric elements 9 are driven to
produce presstre waves to jet ink draplets from the orifices
1. After the ink jet head has been cleaned, the cleaning
solution discharge outlet 6 is closed with a sealing member
27, to prevent the leakage of ink or the entrance of foreign

The ink filter § is to prevent the entrance of foreign

- matters mixed in the ink 1 in the ink tank into the ink

passageway substrate 14. In general, the ink filter 5 is at
most 5O um in effective minimum diameter.

A second example of the ink jet head according to the
invention is as shown in FIG. 3.

In the iok jet head, its cleaning solution discharge outlet
6 is provided in the main ink passageway at a position which
is between the filter fixing unit 4 and the common ink
chamber 15 and closer to the ink passageway substrate 14.
The main ink passageway may be formed as follows: The
ink passageway substrate 14 is made of resin, and a second
substrate (oot shown) is bonded to the ink passageway

substrate 14 thus formed. In this case, the main ink passage-

way is located away from the body of the ink passageway
substrate 14, which eliminates the difficulty that the resultant
molding sinks or the metal mold is not sufficiently filled with
resin. That is, the junction surfaces of the ink passageway
substrate and the second substrate are improved in fatness,
and therefore those substrates can be bonded together with
ease. In the ink jet bead shown in FIG. 3, the cleaning
solution discharge outlet 6 is integral with the ink jet head;
however, the former may be provided separately from the
latter. In the ink jet head shown in FIG. 3, the pressure

chambers are coanected directly to the ink supply passage- -

way throttles; however, in this case, too, the cleaning solu-
tion discharge outlet should be provided upstream of the ink
supply passageway throules.

A third example of the ink jet head according to the
invention is as shown in FIG. 4.

In the ink jet head, its cleaning solution discharge outlet
6 is communicated with the main ink passageway through
the ink filter § of the filter fixing unit 4. With this structure,
the inside of the filter fixing unit 4 can be more positively

 washed.

Now, an ink jet head cleaning device abcoxding to the
invention will be described in detail.




a pl ural i ty of ink jet passageways conmunicated with said

chanber and includi ng pressure generating nmeans t herein,
passageways al so including a narrowed throttle portion;
sol ution di scharge outlet fornmed between said filter ne
throttle portions, said discharge omtbet being disposed jp

connecting portion whi ch connects a fl ow passage extendi ng|
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device according to the mveation.

The ink jet head cleaning device comprises a cleaning
solution supplying cevice, and a cleaning solution sucking
device. The cleaning solution supplying device includes: a
cap 12 for sealingly covering the orifices 11 of the ink jet
head; a mibe 16a for supplying a cleaning solution 22 from
a cleaning solution contaizer 21 (o the cap 12; and a mibe 165
connected between the tbe 16z and the upstream connect-
ing end of the filter-fixing unit 4 of the ink jet head. The
cleaning soludon sucking device includes: a tube 16¢ con-
nected to the cleaning solution discharge outlet 6 of the ink
jet head, and to a pump 17 having a pump control unit 18;
and a used solution receiving container 23.

In the cleaning solutica supplying device, the tube 16z is
connected to a control valve 20 which controls the commu-
nication of the tube 16¢ with an air communication pipe 24
which is communicated with the outside air. The operation
of the control valve 20 is controlled by a valve control unit
19. A cleaning solution fiiter 28, whose diameter is smaller
than the minimum effective diameter of the orifices, is
provided between the cleanine solution container 21 and the

branch point on the wbe 16a from which the control valve
20 branches. The cleaning solution filter 28 is to prevent the
orifices from being clogged up by foreign matters in the
cleaning solution during a cleaning solution sucking opera-
tion.

In the device shown in FIG. §, the positions of the control
valve 20 and the cleaning solution filter 28 may be swapped
with each other. _

_ . Now, an ink jet head cleaning method according to the
invention will be described.

The pump 17 is operated to suck the cleaning solution 22
into the common ink chamber 15 through the orifices and the
filter fixing unit 4, so that the foreign matters 25 in the ink
jet head are caused to flow with the cleaning solution thus
sucked. As a result, the foreign matters 25 are discharged out
of the ink jet head through the cleaning solution discharge
outlet 6. In this connection, the inventor performed experi-
meants, and found that it was rather diffcult to remove the
foreign matters merely by continuing the cleaning solution
sucking operation. On the other hand, in the method of the
invention, during the cleaning solution sucking operation,
the valve coatrol unit 19 is operated to repeatedly open and
close the control valve 20 to frequently intecrupt the flow of
the cleaning solution, thereby to give dynamic pressures to
the foreign matters; i.e., to vibrate the latter. Therefore, the
method of the invention can remove even foreign matters
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can be obtained by operating the pump control unit 18 so
that the pump is repeatedly tumed on and off. The two
control units 18 and 19 may be operated in combination for
more effect. Furthermore, the same effect may be obtained
by the following method: Before the above-described clean-
ing operation is carried out, the ink or cleaning solution is
aliowed to flow from the side of the filter fixing unit 4
towards the side of the orifices 11 to collect the foreign
matters at the ends of the ink supply passageway throttles,
and the cleaning solution is caused to flow from the orifices
to the cleaning solution discharge outlet in the above-
described manner,

A second example of the ink jet head cleaning device
according to the invention is as shown in FIG. 6, in which
parts corresponding functionaily to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference aumerals or characters. In the device,
the cleaning solution discharge outlet 6 is not directly
connected to the pump 17. That is, 2 vacuum container 29 is
.provided between the cleaning solution discharge outlet 6
and the pump 17. A used solution receiving container 23 is
set in the vacuum container, and a tube 16¢ connected to the
cleaning solution discharge outlet 6 is extended to the used
solution receiving container 23. The pump-17 is operated to
reduce the pressure in the vacuum container 29. The pump
may be other than a liquid pump, because it is used to suck
the air instead of the cleaning solution. The pump will never
be clogged up unless its components are damaged by the
cleaning solution.

. A third example of the ink jet head chmﬁng device
- according to the invention is as shown in FIG. 7, in which
parts corresponding functionally to those which have been
described with reference to FIG. 5 are therefore designated
by the same reference numerals or characters.

In the above-described first example of the cleaning
device, the cleaning solution flow-in line on the side of the
orifices 11 and that on the side of the filter fixing unit 4 are
cunmaxzdtoemdxodnu;andtothecununlwdy=203ndthe
clcanmg solution container 21. Oa the other bhand, in the
third example of the cleaning device, two control valves 20
and two cleaning solution containers 21 are provided; that is,
the cleaning solution flow-in line on the side of the odfices
11 is connected to one of the control valves 20 and one of
the cleaning solution containers 21, and the cleaning solu-
tion flow-in line on the side of the filter fixing unit 4 is
coonected to the other control valve 20 and the other
cleaning solution container 21. In the cleaning device thus
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3. Anink jet head systemas claimed in claimi, further co
neans for suppl ying a cleaning solution to said ink jet

suppl ying neans including a reservoir for sai d cl eani ng kofuttom,~ a
cap which is brought in close contact with said orificesjot aiszANMQBB
jet head for supplying said cl eani-ng solution fromthe epd\face of

said ink jet head, %ﬁﬁﬁ‘z gipélg i %ottﬂ{ongligq_ﬂé %nning saﬂﬁ&ﬁi n 4%trough

whi ch the cl eani ng

chftainers may be ed in alterpately or simultanecusly. |}
On the side of the filter fixing unit 4,instead of the cleaning
solution container filled with cleaning solution, an ink tank
filled with ink may be connected.

A fourth example of the ink jet head cleaning device
according to the invention is as shown in FIG. 8, in which
parts corresponding functionally to those which bave been
described with referencs to FIG. 5 are therefore designated
by the same reference numerals or characters.

In manufacture of ink jet heads on a large scale, it is
necessary to clean a number of ink jet heads simuitaneously
with high eficiency. In the fourth example, in order to clean
two ink jet heads at the same time, two ink jet head cleaning
units similar to the cleaning device shown in FIG. 5 (the first
example) are connected in such a manner that one pump and
one control valve are used in common. In the case of FIG.
8, only two ink jet heads are cleaned; however, the invention
is not limited thereto or thereby. That is, it goes without
saying that more than two ink jet heads can be cleaned by
arranging them in parallel as shown in FIG. 8.

A fifth example of the ink jet head cleaning device of the
invention is as shown in FIG. 9.

As was described above, in manutacmre of ink jet head on
a large scale, it is mecessary to clean a pumber of ink jet
heads simmitaneously with high efficiency. For this purpose,
in the fifth example, too, two ink jet heads cleaning units
similar to the cleaning device shown in FIG. 7 (the third
example) are connected in such a manner that one pump and
one control valve are used iz common, to clean two ink jet
heads in a parallel mode. In this case, t00, more than two ink
jet beads can be cleaned by arranging them in parallel.

© FIG. 10 shows a first exampie of a methad of sealingly
closing the cleaning solution discharge outlet 6. The clean-
ing solution discharge outlet 6 has a inner cylindrical surface
tapered inwardly, into which a plug 27 is fitted. The plug 27
is made of an elastic material such as resin or rubber. In
ocder to positively close the cleaning solution discharge
outlet 6, it is preferable that the cleaning solution discharge
outlet § is circular in cross section. In order to seal the
discharge outlet 6 with high reliability, the plug should be
coated with adhesive before fitted into the discharge outlet 6.:

FIG. 11 shows a sccond examplec of the method of
sealingly closing the cleaning sohion discharge outlet 6. In
the method, the piug 27 is formed as follows: A tube circular
in section, which is made of resin or rubber, is flattened at
one end. The plug 27 is fixedly put on the cleaning solution
discharge outlet 6. In this case, an annular step may be
formed on the outer cylindrical surface of the cleaning
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solution discharge outlet 6, so that the plug 27 is fixe
mounted on the cleaning solution discharge outlet § alon
the annular step with a metal fitting set from outside. -

FIG. 12 shows a third example of the method of sealingly
closing the cleaning solution discharge outlet 6. In the
methad, the plug 27 is formed as shown in FIG. 12 by using
an elastic material such as rubber. The plug 27 thus formed
is put on the cleaning solution discharge outlet 6.

FIG. 13 shows a fourth example of the method of scal-
ingly closing the cleaning solution discharge outlet 6. A plug
27 is buried in the cleaning solution discharge outlet 6, and
thereafter the cleaning solution discharge outlet 6 is molten
by heat so that the plug may not come off.

In addition, the cleaning solution discharge outlet 6 may

be scaled as follows: The cleaning solution discharge outlet

- 6 is filled with ultra-violet ray effect resin, and the latter is

solidified by application of ultra-violet rays. Alternatively,

the cleaning solution discharge outlet 6 may be sealingly
closed with a screw.

FIG. 14 is a sectional view of an ink jet recording device,
for a description of another example of the method of sealing
closing the cleaning solution discharge outlet 6. As shown in
FIG. 14, a needle 36 having a needle hole 33 is inserted into
an ink tank 3 filled with ink 1, so that the ink is allowed to
flow into a filter fixing unit 4 in which 2 filter 5 is fixedly set;
that is, the ink is led into 2 filtec chamber 34 in the fiter
fixing unit 4. The ink thus led is run through a pipe 32 into
a pressure chamber 10, where it is jetted as ink droplets from
an orifice 11 by the prusurc which a piczo-electric clement
9 provides vibrating in the directions of the arrow. The filter
chamber 34 has a cleaning solution discharge outlet 6 at one
end. The cleaning solution discharge outlet 6 is disposed in
opposition to a surface of the filter which faces away from

-.ink tank 3 and has an axis that is perpendicular to the filter
and is sealingly closed with a sealing plug 31. In this case,
adhesive or solvent may be employed to more positively
close the discharge oudet 6, or the sealing plug 31 may be
welded to the cleaning solution discharge outlet 6 by an
ultra-sonic welding method.

The sealing plug 31, as shown in FIG. 15, has an annular
groave 30 which surrounds the cleaning solution discharge
outlet 6 when the sealing plug 31 is engaged with the latter
6. The annular groove 30 is to trap the flow of adhesive or
solvent or deposits formed during the ultra-sonic welding
operation. In addition, the sealing effect may be further
improved by fitting an O-ring in the annular groove 30. The
scaling plug 31 has a director 3§ like a ring, which also
surrounds the cleaning solution discharge outlet 6 when the
sealing plug is engaged with the latter 6. The director 35 is
molten during the ultra-sonic welding operation. More spe-
cifically, the welding energy is concentrated at the director
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‘35 to melt the latter 35. It is recommended to employ the
ultra-sonic welding method to weld the sealing plug to the
cleaning solution discharge outlet 6, because the ultra-sonic
welding operation scarcely forms foreign matters which may
be caught in the ink passageway and is accomplished in a
short time, and is able to sufficiently seal the cleaning
solution discharge outlet.

The filter fixing unit 4 or the cleaning solution discharge
outlet sealing plug 31 may be formed by using polyacetal,
polystyrepe, or polysulfone which is resistive against ink,
and excellent in adhesive characteristic and in ultra-sonic
welding characteristic. . '

Now, the cleaning solution employed in the invendon will
be described. '

The cleaning solution should mest the following require-
ments:

(1) It is able to positively rernove foreign matters from the

surface of the ink passageway. '

(2) While flowing in the ink passageway, it will not
deteriorate the material of the ink passageway,

(3) When it is left in the ink passageway, it will not clog
up the latter.

(4) It will not adversely affect the surface of the ink
passageway or orifices which have been made water-
repellent or hydrophilic.

In cleaning the ink jet head, the cleaning solution should
flow at a certain flow rate or a certain speed. For this
purpose, the cleaning solution should have a viscosity of 100
cP or less. .

With the above-described requirements taken into con-

sideration, the inventor performed experiments and found

the following facts: A cleaning solution containing at least
one of the components of the ink is able to achicve a
satisfactory cleaning operation without damaging the mate-
rial of the ink passageway. An alkaline solution at least 10

~ in pH index shows a high cleaning effect. Examples of the

alkaline solution are a potassium hydroxide solution, or a
sodium hydroxide solution, and z triethanol amine solution,
which are 0.5% or more in weight percent density. In
addition, a cleaning solution formed by adding a surface
active agent to at least one of the components of the ink
shows a high cleaning effect. The surface active agent may
be a nonionic surface active agent, cation surface active
agent, anion surface active agent, or amphoteric surface
active agent. Of those surface active ageats, *“Surfenol
(phonetic) 465, TG, 82 (manufactured by “Nisshin
Kagaku™)” shows a high cleaning effect, and scarcely foams
during cleaning.

In the above-described embodiments of the invention, the

- ink jet head includes the piezo-electric elements 9 in the
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pressure chambers 10; howcvcr, it should be noted that thel
invention is not limited thereto or thereby. That is, the
technical concept of the inveation may be equally applied to
an ink jet head in which, for instance, instcad of the
piezo-clectric elements 9, thermal energy genmerating ele-
ments are employed.

As was described above, the ink jet kead according to the
invention is so designed that foreign matters caught at the
ink supply passageway throttles can be removed during
manufacture. Hence, the ink jet head of the invention can be -
manufactured with high yield. Furthermore, it is unneces-
sary that the ink jet heat is extremely high in cleanliness
before cleaned. With the cleaning device of the invention, a
number of ink jet heads can be cleaned at the same time, and
the dificuity is prevented that foreign matters contained in
the cleaning solution are caught at the orifices, thus clogging
up the latter.

While there has been described in connection with the
preferred embodiments of this invention, it will be obvious
to those skilled in the art that various changes and modifi-
cations may be made therein without departing from the
invention, and it is aimed, therefore, to cover in the
appended claims all such changes and modifications as fall
within the true spirit and scope of the invention.
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What is claimed is:

1. An ink jet head system comprising:
an ink jet bead comprising:

orifices;

ink supply means for supplying ink;

a

nmuni cated with said filter chanh

a filter chamber communicated with said ink supply

means,

a filter member lying in a plane and being disposed
between said common ink chamber and said ink supply

means;

a plurality of ink jet passageways commumicated with said
filter chamber and including pressure generating means
therein, said ink jet passageways also including a

parrowed throttle portion;

a cleaning solution discharge outlet formed between said
filter member and said throitle portions, said discharge
outlet being disposed proximate a connecting portion

which connects a flow passage extending from the filter
chamber and said ink jet passageways, said discharge

. outlet being disposed in opposition to a surface of said

filter which faces away from said ink supply means and
said discharge outlet defining a longitudinal axis which

_ is substantially perpendicular to said plane; and

means for sealingly closing said cleaning solution dis-

Charge outlet.

2. An ink jet head system as claimed in claim 1, wherein:
said cleaning solution discharge outlet is formed in said .

filter chamber proximate said throttle portions.

-~ 3. An ink jet head system as claimed in claim 1, further
comprising:

means for supplying a cleaning solution to said ink jet

i nk supply neans for supplying i'nk haV|ng
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er

R%(H-ECQ%N‘E(SHEET

I’aIILy of

apd? Jan 1908

head, said supplying means including a reservoir for
said cleaning solution, a cap which is brought in close
contact with said orifices of said ik jet head for
supplying said cleaning solution from the end face of
said ink jet head, and a supply pipe for cleaning
solution through which the cleaning solution is sup-
plied from said reservoir to said cap; and '

means for sucking 2 used cleaning solution from said ink

- jet head, said sucking means including a discharge pipe
detachably connect to said cleaning solution discharge
outlet, 2 suction pump, and a tank communicated with
said discharge pipe through said suction pump for’
receiving said used solution.

4. A system as claimed in claim 3, further comprising 2
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connects a flow passage extending fromthe filter chanber fand Sai d ink

j et passageway, said discharge outt 88 being di sposed in opposTTTON O

a surface of said  pipe fide! Shich"bralich &8 Y slphy s, Jadd's SUPPlY MRans
connected to said ink jet head upstream of said discharge

: outlet for supplying said cleaning solution from a rear side

of said ink jet head.

S. A system as claimed in claim 3, further comprising a_
control valve provided in said supply pipe, and having one’
end thereof being connected t0 a pipe line which is com-
municated with the outside air.

6. A method of cleaning an ink jet head, sald ink jet head
comprising .
- orifices;

ink supply means for supplymg ink having plura.l com-
pooents;

a filter chamber communicated with said ink supply
means, a filter member lying in a plane and being
disposed between said filter chamber and said ink
supply means, a plurality of ink jet passageways com-
municated with said filter chamber and including pres-
sure generating means therein, said ink jet passageways
also including a narrowed throttle portion, a cleaning
solution discharge outlet formed between said filter
member and said throttle portioas, said discharge outlet.
being disposed proximate a connecting portion which
connects 2 flow passage extending from the filter
chamber and said ink jet passageway, said discharge
outlet being disposed in opposition to a surface of said-
filter which faces away from said ink supply meansand
said discharge outiet defining a longitudinal axis which.
is substantiaily perpendicular to said plane, and means’
for sealingly closing said cleaning solution discharge
outlet,

_said method comprising the steps of:
" supplying a cleaning solution into said ik jet head
through said orifices; and
simultaneously sucking and discharging said cleaning
solution through said cleaning solution discharge
outlet. '
7. A method as claimed in claim 6, in which said in which
said simultaneous sucking and discharging is intermittent.
8. A method as claimed in claim 6, in which said supply-
ing step comprises alternately supplying said cleaning solu-
tion and air into said ink jet head through said orifices.
9. A method as claimed in claim 6, in which said cleaning
solution contains at least one of the components of said ink.
10. A methad as claimed in claim 6, in which said
cleaning solution comprises an alkaline solution at least 10
in pH index.
11. A method as claimed in claim 6, in wlnchaclcanmg
solution contains a surface active agent.
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- ABSTRACT

INK JET HEAD AND CLEANING DEVICE AND METHOD
FOR THE HEAD.

A cleaning solution supplying device is set in such 2 manner
that it is communicated with a cleaning solution supply
section through a cleaning solution supply pipe, and covers
the end face of an ink jet head, and a cleaning solution
sucking device, which is communicated with a used solution
receiving section through a suction pump, is connected to a
cleaning solution discharge outlet provided between the ink
jet head and the ink supply passageway, so that the cleaning
solution is intermittently sucked into the ink jet head through
- the orifices or ink filter of the latter and discharged there-
from, thereby to positively remove foreign matters from the
ink jet bead.

FIG. 14
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