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Description

[0001] The invention relates to an apparatus for con-
trolling pressure in an ink reservoir of an ink jet printer,
comprising a casing and a piston movable relative to the
casing and defining therewith the variable-volume cham-
ber communicating with the ink reservoir, the piston being
biased to maintain a pressure difference between the
variable-volume chamber and the outside.

[0002] An ink jet printer typically comprises printhead
having one or more nozzle arrays and an ink reservoir
from which liquid ink is supplied to the nozzles of the
nozzle arrays, so that ink droplets may be ejected from
the nozzles by thermal or piezoelectric action, as is gen-
erally known in the art. When the level of ink in the ink
reservoir is higher than the level of the nozzles, the ink
reservoir should be kept at subatmospheric pressure in
order to avoid ink from leaking out through the nozzles.
Since the difference between the internal pressure in the
ink reservoir and the atmospheric pressure has an influ-
ence on the process of droplet generation and hence on
the quality of the printed image, it is desirable to keep
this pressure difference constant. Since, however, the
internal pressureinthe ink reservoir may vary in response
to changes of the ink volume contained therein, thermal
expansion and the like, it is necessary to control the in-
ternal pressure in the ink reservoir.

[0003] US-A-5 039 999 discloses a pressure control
apparatus of type indicated above, in which a coil spring
is employed for biasing the piston. US-A-4 509 062 dis-
closes another type of pressure control apparatus in
which the variable-volume chamber is bounded by an
elastically deformable bladder.

[0004] Both conventional designs have the drawback
that the elastic biasing forces which maintain the pres-
sure difference between the internal pressure in the ink
reservoir and the atmosphere depend on the amount of
deformation of the spring or the bladder, respectively, so
that the pressure difference may still vary along with the
expansion or contraction of the variable-volume cham-
ber.

[0005] EP-A-0 375 383 describes a pressure control
apparatus in which the variable-volume chamber is partly
bounded by a rolling diaphragm. This rolling diaphragm
provides a substantially linear volume/pressure charac-
teristic, similar to that of a piston biased by a coil spring.
In this apparatus, the rolling diaphragm is used only for
mitigating the pressure fluctuations in response to vol-
ume changes, and the pressure is ultimately kept con-
stant by sucking air bubbles or liquid into the variable-
volume chamber through a small orifice. Thus, this ap-
paratus requires a rather complicated design and further
has the problem that slight pressure fluctuations are in-
duced by the air bubbles sucked into the variable-volume
chamber.

[0006] Itis an object of the present invention to provide
a simple apparatus which permits to keep the internal
pressure in the ink reservoir constant with high accuracy.
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[0007] According to the invention, this object is
achieved with a system according to claim 1.

[0008] Since the gravitational forces, which may be
created by the weight of the piston itself or by an addi-
tional load applied thereto, are constant irrespective of
any changes in the volume of the variable-volume cham-
ber, the internal pressure in the ink reservoir, or more
exactly, the pressure difference between the ink reservoir
and the outside, can be kept constant with high accuracy
even when the volume of variable-volume chamber is
allowed to vary within a comparatively large range. As a
result, a high quality of the printed image can be achieved
even with a system in which the droplet generation proc-
ess is highly sensitive to the pressure drop across the
nozzles, and the ingress of air into the nozzles is safely
prevented. The apparatus according to the invention is
particularly useful in combination with a hot-melt ink jet
printhead which is operated at elevated temperatures.
[0009] More specific advantageous features of the in-
vention are indicated in the dependent claims.

[0010] Preferably, the piston is connected to the walls
of the casing defining the variable-volume chamber by
means of a highly flexible diaphragm which provides a
perfect seal for the gap between the piston and the walls
of the casing without inducing any substantial friction be-
tween the piston and the casing. As a result, frictional
effects are negligible even in the case that the internal
pressure in the ink reservoir is only slightly below the
atmospheric pressure, e.g. in the order of 1 kPa below
atmospheric pressure, and the effective pressure-sensi-
tive area of the piston is comparatively small, so that,
accordingly, the gravitational forces involved in biasing
the same are extremely small.

[0011] Ina particularly preferred embodiment, the cas-
ing defining the variable-volume chamber has the form
of a cylinder, and the piston is fitted therein with a small
annular gap formed between the outer circumferential
surface of the piston and the inner circumferential surface
of the cylinder walls, and a rolling diaphragm is accom-
modated in this annular gap. In this way, a particularly
compact construction of the apparatus is achieved, and
the diaphragm is smoothly and stably guided in the cyl-
inder without any substantial friction. Since the dia-
phragm is not subject to any substantial tensile stresses,
it can be made extremely thin, so that to will not exert
any elastic forces on the piston. The pressure difference
between the inside and the outside of the variable-vol-
ume chamber will help to keep the two layers of the rolling
diaphragmapart, and since, when the piston is displaced,
relative movement occurs only between the two layers
ofthe diaphragm, friction is eliminated almost completely.
In addition, since the diaphragm is not required to have
elastic properties, the material may be optimized in view
of reducing its frictional coefficient relative to itself.
[0012] While the printhead of an ink jet printer is gen-
erally mounted on a moving carriage, the pressure con-
trol apparatus can be mounted on a stationary frame of
the printer can be connected to the ink reservoir on the



3 EP 0 983 857 B1 4

printhead through a flexible hose. Thus, the weight-bi-
ased piston will not be subject to any substantial forces
of inertia. If the printhead comprises a plurality of ink res-
ervoirs, for example in a colour printer, all ink reservoirs
may be connected to same pressure control apparatus.
[0013] Due to the constant gravitational forces acting
upon the piston, the displacement of the piston depends
linearly on the total air volume in the ink reservoir, the
variable-volume chamber and the hose connecting them.
In the long run, this air volume slightly tends to increase
due to leakage or diffusion. In a preferred embodiment,
this increase of the air volume is detected by monitoring
the position of the piston, so that areset process for evac-
uating the ink reservoir can be initiated automatically
when necessary. Likewise, the displacement of the pis-
ton can be used for generating a signal for automatically
terminating the evacuation process when the air volume
has again reached its target value. As an alternative, the
variable-volume chamber is reset to a specific volume at
regular intervals, for example at the end of each scan
cycle of the printer.

[0014] Preferred embodiments of the invention will
now be described in conjunction with the accompanying
drawings in which:

Fig. 1 is a sectional view of the main components of
a pressure control apparatus, with associated com-
ponents of an ink jet printer depicted schematically
Fig. 2is a sectional view of the apparatus shown in
Fig. 1 in a different operating state; and

Fig. 3is a diagram of a reset mechanism for a pres-
sure control apparatus in a printer according to a
modified embodiment.

[0015] As is shown in Fig. 1, a printhead 10 of an ink
jet printer is mounted on a carriage 12 that performs scan
movements in a direction indicated by a double-arrow S.
The printhead comprises two nozzle arrays 14 attached
to the lower edge of an ink reservoir 16. When the printer
is operative, the ink can be supplied to the nozzles of the
nozzle arrays 14. The level of the liquid ink in the ink
reservoir 16 is indicated by a dashed line 18. Since this
ink level is higher than the level of the nozzles in the
nozzle arrays 14, the ink in the nozzles is under a static
pressure, so that ink might leak out of the nozzles. For
this reason, the air volume above the ink level 18 in the
ink reservoir 16 is kept at a slightly subatmospheric pres-
sure, e.g. 1 kPa below the atmospheric pressure.
[0016] This pressure is controlled by means of a pres-
sure control apparatus 20 that is mounted to a stationary
frame 22 of the printer and is connected to the top part
of the ink reservoir 16 by a flexible hose 24.

[0017] The pressure control apparatus 20 comprises
a casing 26 shaped as an upright cylinder and having an
open bottom. A port 28 to which the hose 24 is connected
is formed in the top wall of the casing 26.

[0018] A cylindrical cup-shaped piston 30 is slidably
disposed in the casing 26 with the open end facing up-
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ward into the interior of the casing, so that a variable-
volume chamber 32 is defined inside of the casing 26
and of the piston 30.

[0019] A rolling diaphragm 34 in the form of a hose or
bag made of extremely thin flexible material has an end
portion 36 sealingly connected to the lower edge of the
circumferential wall of the casing 26, and the other end
of the diaphragm is sealingly connected to the bottom of
the piston 30.

[0020] The outer circumferential surface of the piston
30 and the internal wall of the casing 26 define an annular
gap 40, which accommodates the main part of the dia-
phragm 34. This main part forms an outer layer 42 en-
gaging the wall of the casing 26 and an inner layer 44
engaging the outer circumferential surface of the piston
30. The outer and inner layers 42, 44 are interconnected
at their top ends by a rolling rim 46.

[0021] The piston 30 is biased downwardly by its own
weight and thus tends to expand the variable-volume
chamber 32. Since the diaphragm 34 forms an air-tight
seal between the piston and the casing 26, the expansion
of the variable-volume chamber 32 causes the pressure
prevailing in this chamber and also in the ink reservoir
16 to drop below the atmospheric pressure. The piston
30 therefore assumes an equilibrium position in which
the gravitational forces are counterbalanced by the dif-
ferential pressure acting on the bottom face of the piston.
Thus the internal pressure in the ink reservoir 16 is kept
at a constant value which is determined by the weight
and the cross-sectional area of the piston 30.

[0022] It is important to note that the diaphragm 34
does not exert any elastic forces on the piston 30, re-
gardless of the displacement of the latter. Although minor
elastic stresses may occur in the rolling rim 46 of the
diaphragm, these forces do not bias the piston upwardly
or downwardly but rather tend to center the piston on the
axis of the casing 26.

[0023] Due to the subatmospheric pressure in the var-
iable-volume chamber 32, ambient air will penetrate into
a small gap between the outer and inner layers of the
diaphragm 34 and will held these layers engaged with
the walls of the casing 26 and the piston 30, respectively.
Thus, the outer and inner layers 42, 44 will always be
separated by a slight gap so that no frictional forces be-
tween these layers will impede the axial displacement of
the piston 30.

[0024] When the ink level 18 in the ink reservoir 16
changes or the air above this ink level undergoes thermal
expansion, the piston 30 is free to move in the casing 26,
so that the pressure in the ink reservoir will always be
kept constant.

[0025] In the long run, the subatmospheric pressure
prevailing in the ink reservoir and the variable-volume
chamber 32 may cause an ingress of air due to leakage,
diffusion orthe like. As aresult, the piston 30 will gradually
move downward, as is illustrated in Fig. 2. This gradual
downward movement of the piston should be compen-
sated from time to time by "resetting" the piston. To this
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end, a vacuum pump 48 is connected to the hose 24 as
is shown in Fig. 1. When the vacuum pump 48 is oper-
ated, the ink reservoir 16 and the variable-volume cham-
ber 32 are evacuated, so that the piston 30 will rise again.
An orifice 50 limits the flow of air drawn out of the ink
reservoir and the variable-volume chamber, so that the
piston 30 can readily keep-up with the evacuation of air,
without causing a temporary pressure drop in the ink res-
ervoir. A pressure accumulator 52 connected between
the orifice 50 and the hose 24 smoothens pressure fluc-
tuations that might be caused by the vacuum pump 48.
[0026] In the embodiment shown in Fig. 1, a position
sensor 54, e.g. an optical sensor, is mounted to the frame
22. When the variable-volume chamber 32 is evacuated
and the piston 30 rises to the position shown in Fig. 1,
the sensor 54 will deliver a signal for switching off the
vacuum pump 48. Thus, the original position of the piston
30 can be restored automatically after an evacuation has
been initiated.

[0027] Optionally, another position sensor 56 is pro-
vided in a lower position than the sensor 54. When the
piston 30 has been lowered to the position shown in Fig.
2, due to the ingress of air, the sensor 56 will deliver a
signal for automatically initiating an evacuation process.
[0028] Figure 3 illustrates a modified embodiment of a
reset mechanism for resetting the pressure control ap-
paratus 20 in regular time intervals. In this embodiment,
the pressure control apparatus 20 and a plurality of print-
heads 10 of, for example, a colour printer, are commonly
mounted on the carriage 12 which moves back and forth
relative to the frame 22 of the printer. The vacuum pump
48 is also mounted on the carriage 12. Thus, the pressure
control apparatus 20 can be connected to the printheads
10 and the vacuum pump 48 by rigid pipings, so that no
flexible hoses are required.

[0029] The vacuum pump 48 comprises a cylinder 58
and a piston 60 which define a working chamber 62. The
piston 60 is movable relative to the cylinder 58 in a di-
rection parallel with the scan direction S of the carriage
12 and comprises a plunger 64 which projects towards
a portion of the frame 22. A compression spring 66 ac-
commodated in the working chamber 62 biases the pis-
ton 60 towards said portion of the frame, i.e. in a direction
increasing the volume of the working chamber.

[0030] A vacuum line 68 connects the working cham-
ber 62 of the vacuum pump to the variable volume cham-
ber 32 of the pressure control apparatus 20 and includes
a first check valve 70 which opens in the direction of the
vacuum pump 48. Another check valve 72 opens to the
atmosphere and is connected to the vacuum line 68 be-
tween the first check valve 70 and the vacuum pump.
[0031] A third check valve 74 which also opens to the
atmosphere is arranged in the top wall of the casing of
the pressure control apparatus 20. The valve member of
this check valve is connected to an control rod 76 which
projects downwardly into the piston of the pressure con-
trol apparatus.

[0032] When the printer is operating and the carriage
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12 reaches an end position of its scan stroke, the plunger
64 abuts against the frame 22, and the piston 60 is
pressed inwardly against the force of the compression
spring 66. The air displaced out of the working chamber
62 is vented through the check valve 72 while the check
valve 70 is closed. When the carriage 12 then performs
the next scan cycle and moves away from the frame 22,
the working chamber 62 is expanded again by the force
of the compression spring 66. Under these conditions,
the check valve 72 closes and the check valve 70 opens
so that air is sucked out of the variable-volume chamber
32 and into the working chamber 62. As a result, the
piston 30 of the pressure control apparatus is caused to
rise.

[0033] When the rising piston 30 reaches a certain ze-
ro-position, the bottom of the piston abuts against the
end of the control rod 76 and causes the check valve 74
toopen. Thus, while the compression spring 66 continues
to expand, the air sucked out of the variable-volume
chamber 32 is replaced by ambient air drawn-in through
the open check valve 74. As a result, the piston 30 will
not rise further but will stay in the zero-position. When
the compression spring 66 approaches its equilibrium
position, i.e. when its biasing force approaches zero, the
suction force of the vacuum pump 48 can no longer over-
come the suction force caused by the weight of the piston
30. At this instant, the check valves 70 and 74 close, and
the variable-volume chamber 32 is disconnected from
both the ambient air and the vacuum pump 48, so that
the vacuum pressure in the variable-volume chamber 32
is again determined only by the weight of the piston 30
which has been restored to its zero-position. Thus, the
reset process is completed.

[0034] The reset process described above is repeated
after each scan cycle of the carriage 12, each time the
plunger 64 engages the frame 22.

[0035] While specific embodiments of the invention
have been described above, it will occur to a person skill
in the art that various modifications can be made within
the scope of the attached claims.

Claims

1. A system comprising an Ink reservoir (16) for an ink
jet printer and an apparatus (20) for controlling pres-
sure inthe ink reservoir (16), the apparatus (20) com-
prising a casing (26) and a piston (30) movable rel-
ative to the casing and defining therewith a variable-
volume chamber (32) communicating with the ink
reservoir, the piston being biasable to maintain a
pressure difference between the variable-volume
chamber (32) and the outside, characterized in that
the piston (30) is arranged in the casing such that it
is biasable mainly by gravitational forces.

2. A system according to claim 1, wherein the piston
(30) is sealingly connected to the walls of the casing
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(26) by a flexible diaphragm(34), which is arranged
to exert no substantial elastic forces on the piston
(30) in the direction of displacement of the latter.

A system according to claim 2, wherein the dia-
phragm (34) is a rolling diaphragm.

A system according to claim 3, wherein the casing
(26) is cylindrical and the piston (30) is also cylindri-
cal and is guided in the casing (26) with a small an-
nular gap (40) formed between the outer circumfer-
ential surface of the piston (30) and the inner circum-
ferential surface of the casing (26), said gap (40)
accommodating outer and inner layers (42, 44) of
the rolling diaphragm (34).

A system according to any of the preceding claims,
wherein the piston (30) is biased by its own weight.

A system according to any of the preceding claims,
wherein a vacuum pump (48) is provided for with-
drawing air from the variable-volume chamber (32)

A system according to claim 6, comprising a position
sensor (54) detecting the position of the piston (30)
and delivering a signal for switching off the vacuum
pump (48) when the piston (30) reaches a predeter-
mined position.

A system according to claim 7, comprising another
position sensor (56) detecting the position of the pis-
ton (30) and delivering a signal for switching on the
vacuum pump (48) when the piston reaches another
predetermined position.

A system according to claim 6, wherein the variable-
volume chamber (32) is connectable to the atmos-
phere via a controllable check valve (74), and control
means (76) are arranged to open the check valve
(74) when the piston (30) is rised to a predetermined
position.

Ink jet printer comprising a printhead (10), the print-
head comprising an ink reservoir (16) containing lig-
uid ink and an air volume above the level (18) of the
ink, characterized in that said air volume is con-
nected to an apparatus (20) according to any of the
preceding claims.

Ink jet printer according to claim 10, wherein the ap-
paratus (20) is mounted on a stationary frame (22)
of the printer and is connected to the moving print-
head (10) by a flexible hose (24).

Ink jet printer according to claim 10, wherein the pres-
sure control apparatus (20) is mounted on a moving
carriage (12) of the printer, and a vacuum pump (48)
for withdrawing air from the variable-volume cham-
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13.

14.

ber (32) is driven by the relative movement of the
carriage (12) and the frame (22) of the printer.

Ink jet printer according to claim 12, wherein the vac-
uum pump (48) is mounted on the carriage (12) and
comprises a plunger (64) which engages a portion
of the frame (22) of the printer when the carriage (12)
approaches an end position at the end of each scan
cycle.

Ink jet printer according to claim 13, wherein the vac-
uum pump (48) comprises a cylinder (58), a piston
(60) defining a working chamber (62) in said cylinder,
a spring (66) biasing the piston (60) in the direction
of increasing volume of the working chamber (62),
and a check valve assembly (70, 72) connecting the
working chamber (62) to the atmosphere when the
volume of the working chamber is reduced by the
plunger (64) engaging the frame (22), and connect-
ing the working chamber to the variable-volume
chamber (32) when the volume of the working cham-
ber is increased by the action of the spring (66).

Patentanspriiche

1.

System mit einem Tintenbehalter (16) fur einen Tin-
tenstrahldrucker und einer Vorrichtung (20) zum
Steuern eines Drucks in dem Tintenbehalter (16),
wobei die Vorrichtung (20) ein Gehause (26) und
einen Kolben (30) aufweist, der relativ zu dem Ge-
hause bewegbar ist und mit diesem eine Kammer
(32) mit variablem Volumen definiert, welche mit
dem Tintenbehalter in Verbindung steht, wobei der
Kolben vorspannbar ist, um eine Druckdifferenz zwi-
schen der Kammer (32) mit variablem Volumen und
der AuRenseite aufrechtzuerhalten, dadurch ge-
kennzeichnet, daB der Kolben (30) derart in dem
Gehause angeordnet ist, dall er vorwiegend durch
Gravitationskrafte vorspannbar ist.

System nach Anspruch 1, bei dem der Kolben (30)
mit den Wanden des Gehauses (26) durch eine bieg-
same Membran (34) dichtend verbunden ist, welche
dazu eingerichtetist, keine wesentlichen elastischen
Krafte auf den Kolben (30) in der Richtung der Ver-
lagerung des letzteren auszuiiben.

System nach Anspruch 2, bei dem die Membran (34)
eine rollende Membran ist.

System nach Anspruch 3, beidem das Gehause (26)
zylindrisch ist und der Kolben (30) ebenfalls zylin-
drischistundin dem Gehéause (26) mit einemkleinen
Ringspalt (40) geflhrt ist, der zwischen der aufleren
Umfangsflache des Kolbens (30) und der inneren
Umfangsflache des Gehauses (26) gebildet wird,
wobei der besagte Spalt (40) dul3ere und innere La-
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gen (42, 44) der rollenden Membran (34) aufnimmt.

System nach einem der vorstehenden Anspriche,
bei dem der Kolben (30) durch sein eigenes Gewicht
vorgespannt ist.

System nach einem der vorstehenden Anspriiche,
bei dem eine Vakuumpumpe (48) zum Absaugen
von Luft aus der Kammer (32) mit variablem Volu-
men vorgesehen ist.

System nach Anspruch 6, mit einem Positionssensor
(54), der die Position des Kolbens (30) erfal’t und
ein Signal zum Abschalten der Vakuumpumpe (48)
liefert, wenn der Kolben (30) eine vorbestimmte Po-
sition erreicht.

System nach Anspruch 7, mit einem weiteren Posi-
tionssensor (56), der die Position des Kolbens (30)
erfal3t und ein Signal zum Anschalten der Vakuum-
pumpe (48) liefert, wenn der Kolben eine weitere vor-
bestimmte Position erreicht.

System nach Anspruch 6, bei dem die Kammer (32)
mit variablem Volumen (ber ein steuerbares Sperr-
ventil (74) mit der Atmosphare verbindbar ist und
Steuermittel (76) dazu eingerichtet sind, das Sperr-
ventil (74) zu 6ffnen, wenn der Kolben (30) in eine
vorbestimmte Position angehoben wird.

Tintenstrahldrucker mit einem Druckkopf (10), wel-
cher Druckkopf einen Tintenbehalter (16) aufweist,
der flissige Tinte und ein Luftvolumen oberhalb des
Niveaus (18) der Tinte enthalt, dadurch gekenn-
zeichnet, daB das besagte Luftvolumen mit einer
Vorrichtung (20) nach einem der vorstehenden An-
spruche verbunden ist.

Tintenstrahldrucker nach Anspruch 10, bei dem die
Vorrichtung (20) an einem feststehenden Gestell
(22) des Druckers angebracht ist und mit dem sich
bewegenden Druckkopf (10) durch einen biegsamen
Schlauch (24) verbunden ist.

Tintenstrahldrucker nach Anspruch 10, bei dem die
Drucksteuervorrichtung (20) an einem sich bewe-
genden Wagen (12) des Druckers angebrachtist und
eine Vakuumpumpe (48) zum Absaugen von Luft
aus der Kammer (32) mit variablem Volumen durch
die Relativbewegung des Wagens (12) und des Ge-
stells (22) des Druckers angetrieben wird.

Tintenstrahldrucker nach Anspruch 12, bei dem die
Vakuumpumpe (48) an dem Wagen (12) angebracht
ist und einen Kolben (64) aufweist, der an einem Teil
des Gestells (22) des Druckers angreift, wenn der
Wagen (12) sich einer Endposition an dem Ende je-
des Abtastzyklus néhert.

10

15

20

25

30

35

40

45

50

55

14. Tintenstrahldrucker nach Anspruch 13, bei dem die

Vakuumpumpe (48) einen Zylinder (58), einen Kol-
ben (60), der eine Arbeitskammer (62) in dem be-
sagten Zylinder definiert, eine Feder (66), die den
Kolben (60) in der Richtung des zunehmenden Vo-
lumens der Arbeitskammer (62) vorspannt, und eine
Sperrventilbaugruppe (70, 72) aufweist, die die Ar-
beitskammer (62) mit der Atmosphére verbindet,
wenn das Volumen der Arbeitskammer durch den
an dem Gestell (22) angreifenden Kolben (64) ver-
ringert wird, und die die Arbeitskammer mit der Kam-
mer (32) mit variablem Volumen verbindet, wenndas
Volumen der Arbeitskammer durch die Wirkung der
Feder (66) vergréfRert wird.

Revendications

Systéme comprenant un réservoir d’encre (16) pour
une imprimante a jet d’encre et un appareil (20) per-
mettant de contrOler la pression dans le réservoir
d’encre (16), 'appareil (20) comprenant un boitier
(26) et un piston (30) mobile par rapport au boitier
et définissant avec celui-ci une chambre a volume
variable (32) communiquant avec le réservoir d’en-
cre, le piston étant susceptible d’étre sollicité pour
maintenir une différence de pression entre la cham-
bre a volume variable (32) et I'extérieur, caractérisé
en ce que le piston (30) est configuré dans le boitier,
de sorte qu’il soit susceptible d’étre sollicité princi-
palement par des forces de gravité.

Systéme selon la revendication 1, dans lequel le pis-
ton (30) est hermétiquement connecté aux parois du
boitier (26) par un diaphragme flexible (34) qui est
configuré pour n’exercer aucune force élastique im-
portante sur le piston (30) dans la direction de dé-
placement de ce dernier.

Systéme selon la revendication 2, dans lequel le
diaphragme (34) est un diaphragme roulant.

Systéme selon larevendication 3, dans lequel le boi-
tier (26) est cylindrique et le piston (30) est égale-
ment cylindrique et est guidé dans le boitier (26) en
laissant un petit espace annulaire (40) entre la sur-
face circonférentielle externe du piston (30) et la sur-
face circonférentielle interne du boitier (26), ledit es-
pace (40) accueillant les couches externe et interne
(42, 44) du diaphragme roulant (34).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le piston (30) est sollicité
par son propre poids.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel une pompe a vide (48) est
prévue pour retirer I'air de la chambre a volume va-
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riable (32).

Systéme selon la revendication 6 comprenant un
palpeur de position (54) détectant la position du pis-
ton (30) et transmettant un signal pour déconnecter
la pompe a vide (48) lorsque le piston (30) atteint
une position prédéterminée.

Systéme selon la revendication 7 comprenant un
autre palpeur de position (56) détectant la position
du piston (30) et transmettant un signal pour mettre
sous tension la pompe a vide (48) lorsque le piston
atteint une autre position prédéterminée.

Systéme selon la revendication 6, dans lequel la
chambre a volume variable (32) peut étre connectée
a l'atmosphere par un clapet anti-retour contrélable
(74) et des moyens de commande (76) sont confi-
gurés pour ouvrir le clapet anti-retour (74) lorsque le
piston (30) monte jusqu’a une position prédétermi-
née.

Imprimante a jet d’encre comprenant une téte d’im-
pression (10), la téte d'impression comprenant un
réservoir d’encre (16) contenant de I'encre liquide et
un volume d’air au-dessus du niveau (18) de I'encre,
caractérisé en ce que ledit volume d’air est con-
necté a un appareil (20) selon I'une quelconque des
revendications précédentes.

Imprimante a jet d’encre selon la revendication 10,
dans laquelle I'appareil (20) est installé sur un cadre
stationnaire (22) de I'imprimante et est connecté a
la téte d'impression mobile (10) par un tuyau souple
(24).

Imprimante a jet d’encre selon la revendication 10,
dans laquelle I'appareil de contrdle de la pression
(20) est fixé sur un chariot mobile (12) de 'impriman-
te, et une pompe a vide (48) pour retirer l'air de la
chambre a volume variable (32) est actionnée par le
déplacement relatif du chariot (12) et du cadre (22)
de I'imprimante.

Imprimante a jet d’encre selon la revendication 12,
dans laquelle la pompe a vide (48) est fixée sur le
chariot (12) et comprend un piston plongeur (64) qui
vient au contact d’une partie du cadre (22) de I'im-
primante lorsque le chariot (12) approche d’'une po-
sition finale a la fin de chaque cycle de balayage.

Imprimante a jet d’encre selon la revendication 13,
dans laquelle la pompe a vide (48) comprend un cy-
lindre (58), un piston (60) définissant un comparti-
ment de travail (62) dans ledit cylindre, un ressort
(58) sollicitant le piston (60) dans la direction du vo-
lume croissant du compartiment de travail (62) et un
ensemble de clapets anti-retour (70, 72) connectant
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le compartiment de travail (62) a I'atmosphere lors-
que le volume du compartiment de travail est réduit
par le piston plongeur (64) venant au contact du ca-
dre (22) et connectant le compartiment de travail a
la chambre a volume variable (32) lorsque le volume
du compartiment de travail augmente sous l'action
du ressort (66).
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