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between them. Inside the tube is movably provided a spherical member such
as a steel ball. The ball Background of the Invention
has a diameter larger than the smaller inner diam- eters of the tube but
smaller than the larger diam- The present invention generally relates to
ink   5   eter, so that it is freely movable between the op- V-'cartridge
printing systems, and more particularly to  posite ends of the tube under
the pressure of ink. an ink cartridge having a control unit designed to
The ball allows ink to flow during normal operation prevent the reverse
flow of ink and air into the    of the check valve, but blocks the flow of
ink in cartridge reservoir.                                response to
sudden variations in the pressure of The development of sophisticated ink
jet print-  io  ink across the tube. ing systems has created a
corresponding need for        EP-A-0238829 describes an ink jet print head
improved ink delivery cartridges. To satisfy this   having a preloaded
check valve to prevent leakage need, ink cartridges have been manufactured
which   of ink from an ink reservoir maintained at positive include an ink
reservoir in fluid communication with  pressure. The check valve has an
opening pres- an orifice plate and resistor assembly. Activation of  i5
sure greater than the gravitational hydrostatic pres- the resistor assembly
generates heat which ther-    sure of ink in the reservoir. mally excites
the ink and expels it from the car-       A variety of methods have been
attempted to tridge. This delivery procedure is known in the art,
eliminate problems associated with the reverse flow and described in the
Hewlett-Packard Journal, May   of ink and air into ink cartridges. For
example, a ,_  1985, Vol. 36, No. 5. In addition, an exemplary   20  system
exists in which a small screen is positioned cartridge using thermal ink
excitation Is illustrated  in the cartridge between the ink reservoir and
ori- in U.S. Patent No. 4,500,895.                       fice plate. The
surface tension of the ink and small In the system described above, ink
within the    mesh size of the screen minimize the reverse flow reservoir
is normally maintained at a negative pres-  of air and ink into the
reservoir. However, this sure. Ink is drawn out of the reservoir by
capillary   25  technique is not entirely effective, and frequently action
which occurs when the ink is excited and     causes the generation of air
bubbles in the car- expelled from the orifice plate. However, this type
tridge when the vacuum from the reservoir pulls air of system often
experiences problems associated     through the screen. As a result, the
operating effi- with the reverse flow of air and ink into the reser-
ciency of the cartridge is reduced. A need there- voir. This is caused by
the negative pressure within  30  fore exists for an ink cartridge system
having the reservoir which draws air into the cartridge and  means for
effectively controlling the reverse flow of pulls ink away from the orifice
plate. When ink is  air and ink into the system. The present invention
displaced from the orifice plate, the printing pro-  satisfies this need in
a manner not heretofore cess is interrupted, causing what is commonly
known in the art, as described below. known as a "deprime." In addition,
the introduction   36  It is an object of the present invention to pro- of
air into the cartridge and reservoir causes the ink  vide an ink cartridge
system of improved efficiency therein to bubble or foam, thereby reducing
the     and design. operating efficiency of the cartridge. Furthermore,
It is another object of the invention to provide Y<  any air in the
reservoir will expand when ambient    an ink cartridge system  which
delivers ink in a temperatures are increased. This expansion can   40
smooth, rapid and uniform manner. force ink out of the reservoir and
cartridge when      It is another object of the invention to provide not in
use, causing uncontrolled leakage.           an ink cartridge system  which
requires minimal US-A-4527175 describes an ink supply system      cleaning
and maintenance. for nonimpact printers. The system is designed to       It
is a still further object of the invention to minimise ink pressure
variations at the print head   45   provide an ink cartridge system which
uses a mini- due to sudden stopping, starting or reversal of the  mal
number of operating components. print head. To this end, ink is supplied to
the print  It is a still further object of the invention to head through a
pair of identical, flexible conduits  provide an ink cartridge system which
minimizes which are connected from first and second spaced     problems
associated with the introduction of air into apart outlets of an ink
container. The container is  50  the cartridge. not airtight with the
outside, so that it can act as a  It is an even further object of the
invention to pressure absorber. The effect of pressure absorp-   provide an
ink cartridge system which minimizes tion is still further enhanced by the
employment of  problems associated with ink deprimes, thereby a pair of
novel check valves disposed in each of    facilitating a smooth and
uninterrupted flow of ink. the conduits, respectively. Each check valve
corm-   5s  The present invention provides a flow control prises an
open-ended tubular arrangement having     unit for use in an ink cartridge
having a reservoir smaller inner diameter portions at the opposite
maintained at a negative pressure in combination ends thereof and a larger
inner diameter portion    with printing means for withdrawing ink from said
2    



3                 EP 0 412 643 B1                      4 reservoir
comprising: a first conduit in fluid commu-   Fig. 3 is a cross-sectional
view of a flow control nication with said reservoir; a second conduit posi-
unit manufactured in accordance with the invention. tioned between and in
fluid communication with          Fig. 4 is a view taken along lines 4-4 of
Fig.3. said first conduit and said printing means, said        Fig. 5 is a
view taken along lines 5-5 of Fig.3. second conduit comprising a primary
ink channel   5 and a secondary ink channel in fluid communica-
Detailed Description of a Preferred Embodiment tion- with each other; a
medial section positioned between said first conduit and said second
conduit,     The present invention involves an improved ink said medial
section defining an opening between     cartridge system which is
characterized by a high said first conduit and said primary ink channel of
lo  degree of efficiency and minimal maintenance re- said second conduit;
and a spherical ink flow con-  quirements. trol member positioned within
said primary ink          An ink cartridge 10 usable in connection with
channel of said second conduit, said control mem-   the invention is
illustrated in Fig. 1. This type of ber having a diameter greater than that
of said     cartridge is manufactured by the Hewlett-Packard opening, said
primary ink channel of said second   is   Company of Palo Alto, California.
With reference to conduit being sufficiently large to allow the free   Fig.
2, the cartridge 10 includes a housing 12, movement of said control member
therein, said       backing plate 14, and bladder-like ink reservoir 16.
secondary ink channel having a height which is      Also included is a
substrate 20 with an ink feed less than said diameter of said control
member and  hole 22 and thin film resistor pattern 23 thereon. a width
which is greater than said diameter of said   20   Secured to the substrate
20 as shown in Fig. 2 is control member, said secondary ink channel allow-
an orifice plate 26 having drop expulsion holes 28 ing ink to flow
therethrough while preventing pas-  which communicate with the ink feed
hole 22. sage of said control member therethrough, said      Additional
operating characteristics of this appara- control member allowing ink to
flow outwardly from  tus are presented in U. S. Patent 4,500,895 which said
reservoir through said first conduit, medial  25  is incorporated by
reference. section and second conduit to said printing means,      However,
the invention as described herein is while preventing the reverse flow of
air and ink into  not limited to any specific type of ink cartridge or said
cartridge and reservoir by blocking said open-  printing system. Instead,
it may be used with any ing. For convenience, the first conduit is also re-
ink delivery/printing system having an ink reservoir ferred to as the ink
delivery stand pipe and the   3o   maintained at a negative pressure.
free-floating spherical member is also referred to      With reference to
Figs. 3-5, a flow control unit as the ball.
40 produced In accordance with the invention is In operation, ink moves out
of the reservoir,   illustrated. Control unit 40 includes an outer cover
through the standpipe, and Into the ink conduit for  42 and an ink feed
orifice 44. The ink feed orifice delivery from the cartridge. However, the
reverse   35   44 communicates with an ink printing/delivery sys- movement
of air and ink into the reservoir is pre-  tem  45. The system  45 may take
a variety of vented by blockage of the opening in the medial     forms,
including the resistor unit described above section with the ball.
Specifically, the ball is carried  and discussed in U. S. Patent 4,500,895.
by the ink into the opening of the medial section,      If the control unit
40 is used in the cartridge 10 preventing the flow of ink and air
therethrough. As   4o  of Figs. 1 and 2, the substrate 20 could function as
a result, ink deprimes and the generation of air    the outer cover 42.
Likewise, the ink feed orifice 44 bubbles within the cartridge are
controlled. More-  could operate as the ink feed hole 22 described over,
the ball is especially sensitive to directional  above. changes in ink
flow, since it is unencumbered and       The interior of the control unit
40 includes a entirely free-floating.                        45  first
conduit 46 (commonly known is a standpipe) These and other objects,
features and advan-     which is attached to an ink reservoir 47 maintained
tages of the invention will be more fully described  at a negative
pressure. If the control unit 40 is used in the following brief description
of the drawings  in the cartridge 10 of Figs. 1 and 2, the reservoir and
detailed description of a preferred embodiment  47 may consist of the
bladder-like structure 16 presented below.                               so
shown in Fig. 2. The control unit 40 also includes a second Brief
Description of the Drawings                   conduit 48 preferably
consisting of a primary ink channel 49 which is circular in cross section
as Fig. 1 is a perspective view of an exemplary    illustrated in Fig. 5,
and having a diameter Di (Fig. ink cartridge designed to incorporate the
flow con-   55  3). The primary ink channel 49 communicates with trol unit
of the present invention.                 a secondary ink channel 56 shown
in Fig. 3. In a Fig. 2 is an exploded perspective view of the    preferred
embodiment, the primary ink channel 49 cartridge of Fig. 1.
is positioned at a angle "X" of about 90 degrees 3    



5                 EP 0 412 643 B1                    6 relative to the
secondary ink channel 56 (Fig. 3.)  and the primary ink channel 49 as
previously de- With continued reference to Fig. 3, the secondary  scribed.
As ink is delivered, the ball 80 assumes ink channel 56 has a height Hi. In
a preferred    the position shown in dashed lines in Fig. 3. How-
embodiment, the secondary ink channel 56 has a     ever, if the negative
pressure within the reservoir maximum width Wi at position 57 (Figs. 4-5.)
The   5   47 causes air to enter the cartridge, ink will be secondary ink
channel 56 progressively decreases   displaced from the printing/delivery
system. As a in width from position 57 toward ink feed orifice 44  result,
ink and air will begin moving in a reverse due to the use of inwardly
sloping side walls 58   direction toward the reservoir 47. When this
occurs, illustrated in Figs. 4-5.                         the ball 80 is
moved by the ink toward and into the Positioned between the primary ink
channel 49   io   medial section 62. Since the ball 80 is larger than and
the standpipe 46 is a frustoconical medial     the opening 63 in the medial
section 62, it will section 62 illustrated in Fig. 3. The medial section
engage the wall 64 surrounding the opening 63 as 62 has an opening 63 with
a diameter progres-      shown in solid lines in Fig. 3. As a result, ink
and sively decreasing in the direction of reservoir 47.  air are prevented
from flowing rearwardly into the The opening 63 is surrounded by an
annular, in-  i5  standpipe 46 and reservoir 47, thereby minimizing wardly
sloping interior wall 64. The opening 63   the introduction of air into the
reservoir and control- progressively decreases in diameter due to the
ling deprimes. inwardly sloping configuration of the wall 64.        Use of
the control unit 40 as described herein Positioned within the primary ink
channel 49 is  represents an important advance in the art of ink a
spherical flow control member in the form of a   20  delivery. It offers
superior results compared with ball 80. The ball 80 is preferably
constructed of a  the screen systems previously discussed. More- material
impervious to corrosion or reaction with  over, the use of a free-floating,
unencumbered ball ink. The ball 80 may be manufactured of a variety  80
enables the ball 80 to be extremely responsive of materials including
polypropylene plastic. It has  to minute directional changes in ink flow.
As a a diameter D2 which is less than the diameter Di   25  result, the
control unit 40 operates instantaneously, of the primary ink channel 49. As
a result, the ball  and offers minimal resistance to the outward flow of 80
may freely move within the primary ink channel  ink in comparison with
other flow control systems. 49 (Fig. 3). Free, unencumbered movement of the
Having herein described a preferred embodi- ball 80 within the primary ink
channel 49 is impor-  ment of the invention, it is anticipated that
suitable tant. Accordingly, the primary ink channel 49   3o   modifications
may be made thereto by individuals should be sufficiently large to allow
the free move-  skilled in the art. Accordingly, the invention shall ment
of ball 80 therein whether the channel 49 is  only be construed in
connection with the following circular in cross section or not.
claims: With respect to the secondary ink channel 56, the diameter D2 of
the ball 80 is less than the width  35   Claims W1 (Fig.4), but greater
than the height Hi (Fig. 3) of the secondary ink channel 56. This design
pre-  1. A flow control unit (40) for use in an ink car- vents the ball 80
from passing out of the primary      tridge having a reservoir (47)
maintained at a \y3 ink channel 49 into the secondary ink channel 56,
negative pressure in combination with printing as shown in dashed lines in
Fig 3. However, ink is  40  means (45) for withdrawing ink from said reser-
allo*ed to pass between channel 49 and channel         voir (47)
comprising: 56 because the diameter D2 of the ball 80 is less         a
first conduit (46) in fluid communication than the width Wi of the
secondary ink channel 56,     with said reservoir (47); as previously
described and illustrated in Fig. 4.        a second conduit (48)
positioned between In addition, the ball 80 is larger than the open-  45
and in fluid communication with said first con- ing 63 as shown in Fig. 3.
This design prevents the   duit (46) and said printing means (45), said
ball 80 from passing through the medial section 62    second conduit (48)
comprising a primary ink into the standpipe 46, as described in greater
detail  channel (49) and a secondary ink channel (56) below.
in fluid communication with each other; In operation, ink is expelled from
the cartridge   5o  a medial section (62) positioned between using the
printing/delivery system 45 which may        said first conduit (46) and
said second conduit take a variety of forms, as described above. As a
(48), said medial section (62) defining an open- result, ink flows by
capillary action out of the reser-  ing (63) between said first conduit
(46) and voir 47 through the standpipe 46, medial section       said
primary ink channel (49) of said second 62, primary ink channel 49, and
secondary ink  5s      conduit (48); and channel 56 prior to ejection. The
ball 80 remains         a spherical ink flow control member (80)
free-floating within the primary ink channel 49 due    positioned within
said primary ink channel (49) to the dimensional differences between the
ball 80     of said second conduit (48), said control mem- 4    



5                 EP0412643B1                        6 relative to the
secondary ink channel 56 (Fig. 3.)  and the primary ink channel 49 as
previously de- With continued reference to Fig. 3, the secondary  scribed.
As ink is delivered, the ball 80 assumes ink channel 56 has a height Hi. In
a preferred     the position shown in dashed lines in Fig. 3. How-
embodiment, the secondary ink channel 56 has a     ever, if the negative
pressure within the reservoir -maximum width W1 at position 57 (Figs. 4-5.)
The   5   47 causes air to enter the cartridge, ink will be ,--secondary
ink channel 56 progressively decreases    displaced from the
printing/delivery system. As a in width from position 57 toward ink feed
orifice 44  result, ink and air will begin moving in a reverse due to the
use of inwardly sloping side walls 58   direction toward the reservoir 47.
When this occurs, illustrated in Figs. 4-5.                          the
ball 80 is moved by the ink toward and into the Positioned between the
primary ink channel 49   10  medial section 62. Since the ball 80 is larger
than and the standpipe 46 is a frustoconical medial     the opening 63 in
the medial section 62, it will section 62 illustrated in Fig. 3. The medial
section  engage the wall 64 surrounding the opening 63 as 62 has an opening
63 with a diameter progres-      shown in solid lines in Fig. 3. As a
result, ink and sively decreasing in the direction of reservoir 47.  air
are prevented from flowing rearwardly into the The opening 63 is surrounded
by an annular, in-  is  standpipe 46 and reservoir 47, thereby minimizing
wardly sloping interior wall 64. The opening 63    the introduction of air
into the reservoir and control- progressively decreases in diameter due to
the     ling deprimes. inwardly sloping configuration of the wall 64.
Use of the control unit 40 as described herein Positioned within the
primary ink channel 49 is  represents an important advance in the art of
ink a spherical flow control member in the form of a   20  delivery. It
offers superior results compared with ball 80. The ball 80 is preferably
constructed of a  the screen systems previously discussed. More- material
impervious to corrosion or reaction with  over, the use of a free-floating,
unencumbered ball ink. The ball 80 may be manufactured of a variety  80
enables the ball 80 to be extremely responsive of materials including
polypropylene plastic. It has  to minute directional changes in ink flow.
As a a diameter D2 which is less than the diameter Di   25  result, the
control unit 40 operates instantaneously, of the primary ink channel 49. As
a result, the ball  and offers minimal resistance to the outward flow of 80
may freely move within the primary ink channel  ink in comparison with
other flow control systems. 49 (Fig. 3). Free, unencumbered movement of the
Having herein described a preferred embodi- ball 80 within the primary ink
channel 49 is impor-  ment of the invention, it is anticipated that
suitable tant. Accordingly, the primary ink channel 49   3o   modifications
may be made thereto by individuals should be sufficiently large to allow
the free move-  skilled in the art. Accordingly, the invention shall ment
of ball 80 therein whether the channel 49 is  only be construed in
connection with the following circular in cross section or not.
claims: With respect to the secondary ink channel 56, the diameter D2 of
the ball 80 is less than the width  35   Claims W. (Fig.4), but greater
than the height Hi (Fig. 3) of the secondary ink channel 56. This design
pre-  1. A flow control unit (40) for use in an ink car- vents the ball 80
from passing out of the primary      tridge having a reservoir (47)
maintained at a Q   ink channel 49 into the secondary ink channel 56,
negative pressure in combination with printing as shown in dashed lines in
Fig 3. However, ink is  40  means (45) for withdrawing ink from said reser-
allowed to pass between channel 49 and channel         voir (47)
comprising: 56 because the diameter 12 of the ball 80 is less         a
first conduit (46) in fluid communication than the width W1 of the
secondary ink channel 56,     with said reservoir (47); as previously
described and illustrated in Fig. 4.        a second conduit (48)
positioned between In addition, the ball 80 is larger than the open-  45
and in fluid communication with said first con- ing 63 as shown in Fig. 3.
This design prevents the    duit (46) and said printing means (45), said
ball 80 from passing through the medial section 62     second conduit (48)
comprising a primary ink into the standpipe 46, as described in greater
detail  channel (49) and a secondary ink channel (56) below.
in fluid communication with each other; In operation, ink is expelled from
the cartridge   5o  a medial section (62) positioned between using the
printing/delivery system 45 which may        said first conduit (46) and
said second conduit take a variety of forms, as described above. As a
(48), said medial section (62) defining an open- result, ink flows by
capillary action out of the reser-  ing (63) between said first conduit
(46) and voir 47 through the standpipe 48, medial section       said
primary ink channel (49) of said second 62, primary ink channel 49, and
secondary ink   5s     conduit (48); and channel 56 prior to ejection. The
ball 80 remains         a spherical ink flow control member (80)
free-floating within the primary ink channel 49 due    positioned within
said primary ink channel (49) to the dimensional differences between the
ball 80     of said second conduit (48), said control mem- 4| ll  lll a  ll
l    



7                 EP0412643B1                        8 ber (80) having a
diameter greater than that of    ren Tintenkanal (56), die miteinander in
Fluid- said opening (63), said primary ink channel        verbindung sind,
umfa~t; (49) of said second conduit (48) being suffi-      einem
Mittelabschnitt (62), der zwischen der ciently large to allow the free
movement of        ersten R6hre (46) und der zweiten R6hre (48) said
control member (80) therein, said secon-   5  angeordnet ist, wobei der
Mittelabschnitt (62) dary ink channel (56) having a height (Hi)
eine Offnung (63) zwischen der ersten R6hre which is less than said
diameter of said control   (46) und dem primaren Tintenkanal (49) der
member (80) and a width (WI) which is greater      zweiten Rohre (48)
definiert; und than said diameter of said control member          einem
sphirischen TintenfluBsteuerungsbau- (80), said secondary ink channel (56)
allowing   10  glied (80), das innerhalb des primaren Tintenk- ink to flow
therethrough while preventing pas-     anals (49) der zweiten Rdhre (48)
angeordnet sage of said control member (80) therethrough,     ist, wobei
das Steuerungsbauglied (80) einen said control member (80) allowing ink to
flow      Durchmesser hat, der grdoer ist als der der outwardly from said
reservoir (47) through said    Offnung (63), wobei der primare Tintenkanal
first conduit (46), medial section (62) and sec-  i5  (49) der zweiten
Rohre (48) ausreichend groB ond conduit (48) to said printing means (45),
ist, um die freie Bewegung des Steuerungs- while preventing the reverse
flow of air and ink   bauglieds (80) darin zu ermbglichen, wobei der into
said cartridge and reservoir (47) by bloc-    sekundire Tintenkanal (58)
eine Hohe (HI), die king said opening (63).
kleiner ist als der Durchmesser des Steue- 20      rungsbauglieds (80), und
eine Breite (Wi) hat, 2. A flow control unit (40) according to claim 1
die gr6Ber ist als der Durchmesser des Steue- wherein said opening (63) has
a progressively      rungsbauglieds (80), wobei der sekundare Tin-
decreasing diameter.                               tenkanal (56) ein
Hindurchflielen der Tinte durch diesen erm6glicht, wlhrend der Durch- 3. A
flow control unit (40) according to claim 1 or  25  gang des
Steuerungsbauglieds (80) durch die- 2 wherein said primary ink channel (49)
is         sen verhindert wird, wobei das Steuerungsbau- positioned at a 90
angle relative to said sec-    glied (80) ermoglicht, daB die Tinte aus dem
ondary ink channel (56).                            Reservoir (47) durch
die erste Rohre (46), den Mittelabschnitt (62) und die zweite R6hre (48) 4.
A flow control unit (40) according to any pre-  30  zu der Druckeinrichtung
(45) nach auBen flie~t, ceding claim, wherein said spherical ink flow
w~hrend es den RUckfluB von Luft und Tinte in control member (80) is
comprised of plastic.       die Kartusche und das Reservoir (47) durch
Blockieren der Offnung (63) verhindert. 5. A flow control unit (40)
according to any pre- ceding claim wherein said medial section (62)  35  2.
Eine FluBsteuerungseinheit (40) nach Anspruch comprises an annular,
inwardly angled interior     1, bei der die Offnung (63) einen zunehmend
wall (54) defining said opening (63), said         abnehmenden Durchmesser
aufweist. spherical ink flow control member (80) being adapted to engage
said wall (64) to block said  3. Eine FluBsteuerungseinheit (40) gemAB An-
opening (63) in order to prevent said reverse   40  spruch 1 oder 2, bei
der der primare Tintenka- flow of said air and ink into said cartridge and
nal (49) in einem Winkel von 90- relativ zu reservoir (47).
dem sekundaren Tintenkanal (56) angeordnet ist. PatentansprUche 45  4. Eine
FluBsteuerungseinheit (40) gemaB einem 1. Eine FluBsteuerungseinheit (40)
zur Verwen-         vorhergehenden Anspruch, bei dem das sphi- dung in
einer Tintenkartusche, die ein Reser-      rische
TintenfluBsteuerungsbauglied (80) aus voir (47), das auf einem negativen
Druck ge-       Plastik besteht. halten ist, in Verbindung mit einer
Druckein- richtung (45) zum Herausziehen der Tinte aus   50  5. Eine
FluBsteuerungseinheit (40) gemaB irgend- dem Reservoir (47) aufweist, mit:
einem vorhergehenden Anspruch, bei dem der einer ersten R6hre (46), die mit
dem Reservoir     Mittelabschnitt (62) eine ringformige, nach in- (47) in
Fluidverbindung ist;                       nen gewinkelte Innenwand (56),
die die Cff- einer zweiten R6hre (48), die zwischen der         nung (63)
definiert, umfaft, wobei das sphari- ersten Rohre (46) und der
Druckeinrichtung   55    sche TintenfluBsteuerungsbauglied (80) ange- (45)
angeordnet ist und mit diesen in Fluidver-    pa~t ist, um mit der Wand
(64) Eingriff zu bindung ist, wobei die zweite R6hre (48) einen     nehmen,
um die Offnung (63) zu blockieren, primiren Tintenkanal (49) und einen
sekunda-       um den ROckfluB von Luft und Tinte in die 5
I I!IIIJ111 11111H 11111 11 1111    



9                EP 0 412 643 B1                   10 Kartusche und in das
Reservoir (47) zu verhin-  3. Unite (40) de commando de l'ecoulement se-
dern.                                             Ion la revendication 1 ou
2, dans laquelle ledit canal d'encre primaire (49) est positionn6 I un
Revendicatlons                                       angle de 90  par
rapport audit canal d'encre ;
s~~~~~~~~~~~~~~ secondaire (56). ' 1. Unite (40) de commande de
l'Mcoulement des- tinee & 8tre utilisee dans une cartouche d'en-  4. Unitd
(40) de commande de l'ecoulement se- cre ayant un r6servoir (47) maintenu &
une        Ion une quelconque des revendications pr"c4- pression negative,
en combinaison avec des        dentes, dans laquelle ledit 6lment sphdrique
moyens d'impression (45) servant A extraire  10  (80) de commande de
l'Mcoulement de l'encre l'encre dudit reservoir (44), comprenant:
est compos4 de matibre plastique. un premier conduit (46) en communication
fluidique avec ledit r"sorvoir (47);          5. Unit6 (40) de commande de
l'ecoulement se- un deuxibme conduit (48) positionn4 entre     Ion une
quelconque des revendications prdc6- ledit premier conduit (48) et lesdits
moyens   15  dentes, dans laquelle ladite section contrale imprimants (45),
et en communication fluidique    (62) comprend une paroi interieure
annulaire avec ce conduit et ces moyens, ledit deuxibme     (64) inclinde
vers l'exterieur, qui ddfinit ladite conduit (48) comprenant un canal
d'encre pri-     ouverture (63), ledit 6l6ment sph~rique (80) de maire (49)
et un canal d'encre secondaire (56)    commando de l'6coulement de l'encre
6tant en communication fluidique entre eux;     20      adapte pour
s'appliquer contre ladite parol (64) une section centrale (62) positionnee
entre   pour former ladite ouverture (63) afin d'emp8- ledit premier
conduit (46) et ledit deuxieme      cher ledit reflux dudit air et de
ladite encre conduit (48), ladite section centrale (62) d6fi-  dans ladite
cartouche et dans ledit reservoir nissant une ouverture (63) entre ledit
premier    (47). conduit (46) et ledit canal d'encre primaire (49)  25
dudit deuxibme conduit (48); et un 6lement spherique (80) de commando de
l'coulement de l'encre positionne dans le- dit canal d'encre primaire (49)
dudit deuxibme conduit (48), ledit element de commando (80)  3o ayant un
diametre sup~rieur a celui de ladite ouverture (63), ledit canal d'encre
primaire (49) dudit deuxieme conduit (48) etant suffisam- ment large pour
permettre le libre mouvement dudit element de commando (80) dans ce ca-  35
nal, ledit canal d'encre secondaire (58) ayant une hauteur (HI) qui est
inferieure audit dia- metre dudit 6lment de commande (80) et une largeur
(WI) qui est plus grande quo ledit diambtre dudit element de commando (80),
40 ledit canal d'encre secondaire (56) permettant a l'encre de s'ecouler
dans ce canal tout en empachant ledit 6ldment de commande (80) de passer
dans ce canal, ledit 6lment de commande (80) permettant A I'encre de   4s
s'dcouler a l'exterieur dudit reservoir (47) en passant par ledit premier
conduit (46), ladite section centrale (62) et ledit deuxieme conduit (48)
pour atteindre lesdits moyens d'impres- sion (45) mais empOchant l'air et
l'encre de   5o refluer en sens inverse dans ladite cartouche et dans ledit
reservoir (47) en fermant ladite ouverture (63). 2. Unite (40) de commando
de l'ecoulement se-  55 lon la revendication 1, dans laquelle ladite ou-
verture (63) presente un diambtre progressive- ment decroissant. 6    


