5 LEAK DETECTI ON STRUCTURE 10 Background Printing nechanisns nmay
include a printhead for printing an inmage on a nedia. One or nore
inks are usually supplied to the printhead fromone or nore ink
reservoirs. Unfortunately, if ink |eaks froman ink reservoir it may
harm conponents within the printing nechanism Certain printing
mechani snms therefore include a sensor that is 15 positioned wthin
the printing mechanismto detect an ink |l eak and in response alert
the wuser in sone manner. Brief Description of the Drawings FIG 1 is
a schematic view of one enbodi nent of a printing nmechani smthat 20

i ncludes an exenplary | eak detection structure in accordance with an
enbodi nent of the present invention. FIG 2 is a partial
cross-sectional side view of an exenplary enbodi ment of an ink
supply including an exenplary | eak detection structure in accordance
with an enbodi mrent of the present invention. 25 FIG 3 is a detailed
perspective view of the exenplary | eak detection structure shown in
FIG 2. FIG 4 is a partial cross-sectional side view of the

exenpl a§y | eak detection structure shown in FIG 2. FIG 5 is a
partial cross-sectional side view of another exenplary |eak detection
30 structure in accordance with another enbodi nent of the present
invention. FIG 6 is a partial cross-sectional side view of another
exenpl ary | eak detection Yt %égﬁ@?ggﬁe wi th yet anot her
enbodi nent of the presentLﬁ%gent|5%#b¥- tall ed Description of the
Drawings FIG 1 is a schematic view of one enbodi nent of a printing
mechanygm 10 for printing an i mge.on@ne enbodi ment of a media 12.
Printing mechanism 10 may be a 5 printer, a copiet, a facsinmle
machi ne, a canBriatingmechesishismay inshle & BmteAGfor BT R FeAee Oy media.

One or more inks are usually supplied fo the printhead from one or more ink reservoirs.

Unfortunately, if ink leaks from an ink reservoir it may harm components within the
printing mechanism. Certain printing mechanisms therefore include a sensor that is
15 positioned within the printing mechanism to detect an ink leak and in response alert the

user in some manner.

Brief Description of the Drawings
FIG. 1 is a schematic view of one embodiment of a printing mechanism that
20  includes an exemplary leak detection structure in accordance with an embodiment of the
present invention.

FIG. 2 is a partial cross-sectional side view of an exemplary embodiment of an
ink supply including an exemplary leak detection structure in accordance with an
embodiment of the present invention.

25 FIG. 3 is a detailed perspective view of the exemplary leak detection structure
shown in FIG. 2.

FIG. 4 is a partial cross-sectional side view of the exemplary leak detection
structure shown in FIG. 2.

FIG. 5 is a partial cross-sectional side view of another exemplary leak detection

30  structure in accordance with another embodiment of the present invention.
FIG. 6 is a partial cross-sectional side view of another exemplary leak detection

structure in accordance with yet another embodiment of the present invention.



any device suitable for inmaging. Media 12 may include paper, fabric,
nylar, transparency foils, cardboard, or any other nediumsuitable
for imaging thereon. Printing mechanism 10 includes a print
cartridge 14 for printing an inmage on nedia 12. Print cartridge 14
is operatively connected to an ink supply 16, such as, for exanple,
by 10 a connection tube 18 or the like. In this manner, i nk contained
within ink supply 16 can then be delivered to print cartridge 14. A
sensor 19 is positioned within printing mechanism 10 so as to detect
a | eakage of ink fromink supply 16. Sensor 19 nay be operatively
connected to a controller 20 wherein controller 20 may activate a
notification device 22, such as a visual or an audible alert device,
which may alert a user 15 that _an ink | has occurred. Controller
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securenent str
In this example, ink supply 16 includes a chassis 24 that is connected to a first Ink

container 26, such as a flexible ink container or a bag (shown in a small size for ease of
20 illustration), and a second ink container 28, such as a rigid container or a bottle. Bag 26
is secured on an upwardly extending projection 30 of chassis 24, which includes a
support fin 30a, wherein an interior 32 of bag 26 and an interior 34 of projection 30 are
in fluidic communication with connection tube 18 (see FIG. 1), and therefore, in
conmection with print cartridge 14 (see FIG. 1). In this manner, ink 36 contained within
25  bag 26 is delivered to print cartridge 14. In the embodiment shown, bag 26 is "heat
staked," e.g., welded or heat sealed, to projection 30 and fin 30a along a heat sealing
region 26a of bag 26.
As further illustrated in the example in Fig. 2, ink supply 16 includes an ink
reservoir 38 that is defined by an upwardly extending wall 40 that extends around a
30 perimeter 42 of chassis 24. Ink reservoir 38 is structured to retain at least a portion of
ink that leaks from bag 26. Here, leaking ink will likely flow downwardly into ink

reservoir 38 by the force of gravity. The leaking ink may also flow downwardly as a



outwardly extending ridge 44, that is utilized to retain bottle 28
thereon. In the exenplary enbodi nent shown, bottle 28 is secured to
chassis 24, with an intervening o- ring 45, by a clanp ring 47
positioned therearound. 5 Bag 26 is secured on chassis 24 and inside
bottle 28. Bottle 28 with bag 26 therein, therefore, functions as a
double wall ink supply container which may function to reduce ink

| eakage to the outside of bottle 28. Accordingly, such a double wall
ink supply container may limt ink danmage to components of printing
mechani sm 10 that may be positioned outside of bottle 28. Danage to
conmponents of printing nechanism 10 10 (see FIG 1) may al so be
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| mpedance ’50 and 52, respectively, that are positioned nearby or adjacent one another. In this

20  embodiment, pads 50 and 52 each define a detection surface 54 and 56, respectively. In
the embodiment shown, detection surfaces 54 and 56 are gold contact pads. Detection
surfaces 54 and 56 may be positioned in a plane 58 (e.g., as shown in end view in FIG.
4) that is perpendicular to a plane 60 of a base 62 of chassis 24. In the exemplary
embodiment sensor 19 is a flexible circuit including a plurality of traces that are in

25  electrical contact with detection surfaces 54 and 56 such that an electrical conductivity
between surfaces 54 and 56 may be signaled to controller 20.

Sensor 19 is configured to measure or otherwise detect changes in one or more

electrical parameters using detection surfaces 54 and 56, The electrical parameters will
change in some manner when leaked ink contacts detection surfaces 54 and/or 56. The

30 measured/detected electrical parameters may include resistance, impedance,

capacitance, etc.



capaci tance, etc. 3 For exanple, in a nomnal, non-leak state,
detection surfaces 54 and 56 would be in contact with air.
Accordingly, sensor 19 wll detect an electrical paraneter associ ated
with the air. For exanple, sensor 19 nay neasure the resistance

bet ween detection surfaces 54 and 56 through the air. If the
measured resi stance is above a predetermned 5 threshold | evel, such
as a resistance |l evel of about 8 nega ohns, then a "no | eak”
condition nmay be reported to controller 20 (see FIG 1). In a leak
state, for exanple, both of detection surfaces 54 and 56 nay be in
contact with | eaked ink which may provide a conductivity path

bet ween surfaces 54 and 56. The ink may have a | ower el ectrical
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upwardly onto, and to retain the ink on, detection surfaces 54 and 56 of sensor 19. In

the embodiment shown in FIG. 2, leak detection structure 64 includes a first rib 66

positioned adjacent first detection surface 54 and a second rib 68 positioned adjacent
20  second detection surface 56. Ribs 66 and 68 may be spaced from detection surfaces 54

and 56, respectively, a predetermined distance, as will be described in mote detail

below. Ribs 66 and 68, therefore, may define a wicking and/or a capillary structure

such that ink retained in ink reservoir 38 may be moved by wicking and/or capillary

action upwardly between ribs 66 and 68 and detection surfaces 54 and 56, respectively,
25  and into contact with detection surfaces 54 and 56.

FIGS. 3 and 4 are a detailed perspective view and a partial cross-sectional side
view, respectively, of leak detection structure 64 shown in FIG. 2. In this embodiment,
ribs 66 and 68 extend upwardly from a base 70 of leak detection structure 64, wherein
base 70 is positioned against a lower region 72 of sensor 19. Each of ribs 66 and 68

30  may include a wicking surface 74 and 76, respectively, positioned adjacent to and
spaced from each of detection surfaces 54 and 56, respectively. In the embodiment

shown, wicking surfaces 74 and 76 may be inclined with respect to plane 58 so as to



ribs 66 and 68 extend upwardly froma base 70 of | eak detection
structure 64, wherein base 70 is positioned against a | ower region
72 of sensor 19. Each of ribs 66 and 68 30 may include a w cking
surface 74 and 76, respectively, positioned adjacent to and spaced
from each of detection surfaces 54 and 56, respectively. In the
enbodi nent shown, w cking surfaces 74 and 76 may be inclined with
respect to plane 58 so as to 4 define an angle 77 therebetween.
Angle 77 may be any angle suited for a particular sensor or
detection surface. In the exenplary enbodi nent shown, angle 77 is
about 15 degrees. In other enbodinents, angle 77 may be a |ow as
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i ncludes in ted for printing on a sheet of paper,
di st antes manwﬁecsw frefpeep &4 ang O4; TP%’H‘“@E’SI& byscapidary opsuslaes jensio forces.

mllinet er&corhﬂgfﬁ edibatchs RO MBSy ﬁ@i’h%ﬁ@ﬁ}ﬁﬁﬁg Izl&:haﬂﬂﬁn nahe l'ess
t han about linmeters. Due to the WICkI%g s of leak

det ect i on batef gk thgseriasa fengpporronerfies pf igl 36 {sge BIG-2) ot wifin &
supply 16 (see FIG. 1), and which may leak into ink reservoir 38 of chassis 24 (see FIG.

2). In the exemplary embodiment shown, wherein ink 36 (see FIG. 2) includes inkjet
20  ink suited for printing on a sheet of paper, distances 78 and 80 may be in a range of zero
to about 20 millimeters. In certain embodiments, distances 78 and 80 are less than about
5 millimeters.
Due to the wicking properties of leak detection structure 64, once ink rises to a
level 82 within ink reservoir 38, the ink may be moved by capillary and/or wicking
25  action upwardly in direction 84 between wicking surfaces 74 and 76 and detection
| surfaces 54 and 56, respectively, to a height 86, for example, such that a conductivity
path is created between detection surfaces 54 and 56 through the ink, thereby allowing
sensor 19 to detect the presence of leaked ink. In other embodiments, level 82 may be
contiguous with a floor 92 of ink reservoir 38, or may be positioned at any level as
30  desired.
The space between wicking surfaces 74 and 76 and detection surfaces 54 and 56,
respectively, may be referred to as a wicking and/or capillary path 90. Here, path 90 has



|l evel 82 within ink reservoir 38, the ink nay be noved by capillary
and/or w cking 25 action upwardly in direction 84 between w cki ng
surfaces 74 and 76 and detection surfaces 54 and 56, respectively,
to a height 86, for exanple, such that a conductivity path is
created between detection surfaces 54 and 56 through the ink, thereby
allowing sensor 19 to detect the presence of |eaked ink. In other
enbodi nents, level 82 nmay be contiguous with a floor 92 of ink
reservoir 38, or may be positioned at any |evel as 30 desired. The
space between w cking surfaces 74 and 76 and detection surfaces 54
and 56, respectively, may be referred to as a w cking and/ or
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structure 64 into printing mechanism 10 adjacent sensor 19, ink was detected by sensor

20 19 when 0.6 cc of ink was leaked from bag 26. Accordingly, leak detection structure 64

may allow detection of a leak upon leakage of a significantly smaller amount of ink than
devices that do not include ink detection structure 64. Detection of a leak at an earlier
time, i.e., after leakage of a lesser amount of ink, may result in preventative measures
being taken at an earlier time, thereby potentially reducing damage to printing
25  mechanism 10.
FIG. 5 is a side view of another embodiment of a leak detection structure 64. In
this emnbodiment, leak detection structure 64 includes a solid wall 96 and sensor 19
includes a pair of detection surfaces 98. In this embodiment, wall 96 may define a
wicking surface 100 that may define a plane 102 (seen in side view) that may be parallel
30 to aplane 104 (seen in side view) of pair of detection surfaces 98. Wall 36 may be
spaced from sensor 19 and from pair of detection surfaces 98 by a spacing 106, wherein

spacing 106 may extend downwardly to floor 92 of chassis 24 and ik reservoir 38.



20 19 when 0.6 cc of ink was | eaked frombag 26. Accordingly, |eak
detection structure 64 nmay allow detection of a | eak upon | eakage of
a significantly smaller anount of ink than devices that do not
include ink detection structure 64. Detection of a |eak at an earlier
time, i.e., after |eakage of a | esser amount of ink, may result in
preventative nmeasures being taken at an earlier tine, thereby
potentially reducing damage to printing 25 nechanism10. FIG 5 is a
si de view of another enbodi nent of a | eak detection structure 64. In
this enbodi ment, |eak detection structure 64 includes a solid wall 96
and sensor 19 includes a pair of detection surfaces 98. In this
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pat hvays 108¢exdeRds i W@'syﬂs@z@%ﬁ&&oﬁn&m@a@gh@m 92 of chassis 24.
I nk | eaked into ink reservoir 38 (see 25 therefore, may_ quickly

cone into conFEa® ivg fide e shamgih %G@b%‘@é‘FPtPE% aledetagtion sraptye Shalny

anount of thi@%@&iuhaﬂs 1ém>deteai%ﬂ§!.ﬁ@ﬁ@e & m&&démmﬂnlgmﬁtesm ficEhemt to be
wi cked al ong o as_to allow 5 de ect f the ink | eak

by sensor afg’fgq‘iﬂmétﬁ)‘i*ﬁlllbqq“@r“@‘@s(’%‘@"édlﬁ fiopr 991! 35615 44 1% de vi ew of
a%t ger e rﬂ%@[ﬂbr{m ] da&ﬁt 18 ahEia kot ek p@%’bj‘ﬂ&‘rﬁﬂh‘aﬁ Bur@c@&D8 of sensdr 9.Sin 5
enbodi et ect,i,on structuyre i ncl.ude Wi mat eri a
such a aﬁh5§ﬁ§5WH§ﬁ?W%¥Qﬁ¥lPr%? m?ﬁgwwg&fgﬁggiﬁg%ﬁ?ghéB?W8%1fIoor
92 of chases;teﬁd éough dbsbibent PRtk lmmﬁcblfaetjbaﬁbsmt mbterid N0 iy, Corkaglde, W t h
palr of det ion surfaces ens iment, a
PR eki g o R Aty P55 s A or 503G harcibt sl il w0081 o7

extend t hr(bug’rnnmtasdm;bwndly withie theathatetidDsoiat Hadofne indb scptdotemith dmpm aI 110
may, for eﬁ)él%nggl 58 offsénqg 1:é’?%b§c!?be%ﬁl%%e]§a?ll % Q&e a%%n% Stn ﬁl}'ep% of

mat eri al aCI rawvn I nto an U\I\B.I’dY
wi t hi n1% heplastit ﬁbm,adr thedika sinttlgs exhrpdinient, oﬂcemwa@pwaxﬁlw kndfiatosentie prith
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a woven fi astic fiber, or hi s enmbodi nent,
“nk s dr awesiowense § cneplienaCFD i sppape of i wilhin absorbert materta

110, sensor 20 detects a conductivity of air between pair of detection surfaces 98.
Similar to the ink wicking pathway 90 of FIG. 4 and pathway 108 of FIG. 5,
20  absorbent material 110 provides wicking pathway 112 through which ink moves by a
wicking action. Accordingly, in the exemplary embodiments shown, ink moves
upwardly through an air space, such as pathway 90 (FIG. 4), 108 (FIG. 5) or 112 (FIG.
6) and into contact with a detection surface, wherein the pathway is defined by an
upwardly extending structure positioned near or adjacent to the detection surfaces.
25 Other variations and modifications of the concepts described herein may be

utilized and fall within the scope of the claims below.



pair of detection surfaces 98 so as to define a conductivity pathway
t herebetween that may be sensed by controller 20 (FIG 1). In an
absence of ink within absorbent material 110, sensor 20 detects a
conductivity of air between pair of detection surfaces 98. Simlar to
the ink w cking pathway 90 of FIG 4 and pathway 108 of FIG 5, 20
absorbent material 110 provides wi cking pathway 112 through which ink
noves by a w cking action. Accordingly, in the exenplary enbodi nents
shown, ink noves upwardly through an air space, such as pathway 90
(FIG 4), 108 (FIG 5) or 112 (FIG 6) and into contact with a
detection surfage juherein the pathway is defined by an upwardly
extendi ng structure positioned near or adjacent to the detection
surfaces. 25 O her variations and nodifications of the concepts
described herein may be wutilized and fall within the scope of the
clains below 7 We claim 5 1. A printing nmechanism (10), conpri sing:
an ink sensor (19); and a capillary structure (64) positioned

adj acenpt said i npk sensor,, sai .capjllary structure defining a
capillgry i nk pgth ?bﬁ?mgﬁfwﬁggﬁﬁngEhs%wﬁrfmgA printing mechani sm
(10) according to claiink3ensheie);andai d sensor (19) 10 includes an
i nk detection surface %g%%&and sa&ﬂ ca illir% stru%ﬁﬁﬂe i ncl udes a
capillary surface (745 TSI A BRIk 2P RICBLRIRY §Paddd so as
to define said capapiydtaikckré fdfindat DeapB)y ik 9tk ped) MR kaid&ensor.

2. A printing mechanism (10) according to claim 1 wherein said sensor (19)

10 includes an ink detection surface (54) and said capillary structure includes a
capillary surface (74) spaced from said ink detection surface so as to define said
capillary ink path (90) therebetween.



