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INK CHAMBERS WITH OPTIMIZED SUB-CHAMBER ARRANGEMENTS

BACKGROUND
0001 Printers use ink o pnnt documents. Ink used by the printer may pe
stored in ink cartridges piaced in the printer. The ink cartndges may be divided

iNto different sup-chambers that store different colors of ink.

BRIEF DESCRIPTION OF THE DRAWINGS
002 ] Fils. 118 a top view of an example ink chamber with an optimized

sub-chamber arrangement.

003! FiG. 2 1s an exploded perspective view of an example ink chamber

and cover with an optimized sub-chamber arrangement.

0004 ] i, 315 a top view of the ink chamber of FIG. 2 including fasteners {0

fasten the cover.

10005] Fi(s. 4 18 a top view of the ink chamber of FiG. 2 in an ink chamber

reception siie.

0006 i, 518 a top view of another example ink chamber in an ink

chiambper reception site.

0007 ] FiG. 6 18 a schematic of a printer with an ink chamber with an

oplimized sub-chamber arrangement.

DETAILED DESCRIPTION
003! Frinter ink may be water-based and may i0se vapor and dry out over
time. The rate at which the ink dehydrates depends on the voiume of the ink

and the surface area and malenal of the chamber containing the ink. in
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particyiar, each chamber may have a vapor transmission rate, which may be
defined as a rate at which vapor is lost through an external surface area of the
chambper. in some ink chambers, the volume-io-exiernal surface area of the
sUp-cnambers s imbalanced, and accordingly ks in the gifferent subp-
chambers may dehydrate at different rates. This may be inconvenient 1o users

to replace the inks in the different sub~-chambers at different limes.

00081 An example ink chamber for a printer inciudes an external wall {0
anclose the ink chamber, and intemal walls 1o divide the ink chamber into sub-
chambers. The plan of the nternal walls may be selecied to equalize pregicied
vapor transmission rates for the sub-chambpers. The inks in each of the sub-

chiampers may therefore lose vapor and dehydrate at approximately egual rates.

0010 Fi. 1 shows a top view of an example ink chamber 100 for a printer
(not shown) naving an optimized sub-champer arrangement. Tne ink chambper
100 includes an external wall 102 10 enciose the ink chamber 100 and sub-
chambers 104-1, 104-2, 104-3, and 104-4 disposed in the ink chamber 100, In
partcuiar, the sub-chambers 104-1, 104-2, 104-3, and 104-4 (also referred (o
herein generncally as a sub-chamber 104 and collectively as the sub-chambpers
104} are arranged within the ink chamber 100 to egualize predicted vapor

transmission rates for the sub-chambers 104,

00111 The external wall 102 18 10 enclose the ink chamber 100 1o contain ink
therein and may be shaped {0 pe received In an in an Nk chambder receplion
sife of the printer. in some exampies, the external wall 102 may define an
irreguiar shape for the ink chamber 100 {0 maximize a volume of inkK 10 be
contained within the ink chambper 100 while accommodating other fixed or non-
varably shaped components of the printer. Thus, the ink chamber reception site
may be defined by the other nearby components of the printer, and hence the
external wall 102 may be shaped complementiary ¢ the ink chamber reception

site 10 be received therein.

100121 The sub-chambers 104 are disposad in the ink chamber 100 1o

contain ink for printing operations. For example, each sub-chamber 104 may
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contain a different color of ink (e.g., cvan, magenta, yeliow, and black, or CMYK
iNks). The ink chamber may further inciude internal walls 106-1, 106-2, 106-3 {0
divide the ink chambper 100 into the sub-chambers 104. The internal walls 106
may comprise an impermeable matenal (o prevent transmission of ink between
the sub-chambers 104, Thus, each sub-chamber 104 may be defined by at least
one of the internal walis 106 and a portion of the exdernal wall 102, Thus, the
sub-chambpers 104 inciude respective external surface areas 108-1, 108-2, 1056-
3, 108-4 defined by the portion of the external wall 102 of the sub-chamber 104.

100131  The sub-chambers 104 are arranged within the ink chamber 100 1o
optimize the dehydration rates for the inks contained in the sub-chambers 104.
in particular, the supb-chambers 104 are arranged to approximately egualize the
pregicted vapor transmission rates for ine sub-chambers 104 10 enable the ks
contained in each of the sub-chambers 10 dehydrate at approximately the same

rate.

00147 The inks in the sub-chamber 104 may denvydrate Dy 108ING vapor
througn the external surface area 108 of ihe sub-champer. The respective
apsolute humidity 1s the same for each sub-chambper 104, and accordingly, there
IS 1O vapoer transmission between sub-chambpers 104, Further, the surface area
of the floor and celing of each sub-chamber 104 is proportional 1o the volume of
the sub-chamber, and accorgingly the area of the fioor and/or celiing to the
volume is constant across each sub-chambper. The rate at which the inks
dehydrate may be computed as a ratio of the vapor ioss of the ink 10 the volume
of the ink. The vapor {oss of the ink may, in turmn, be computed as a funchion of
the external surface area. Accordingly, a dehydration rate for the ink contained
iN each sub-chamber may aiso be computed based on the exiernal surface area

108 and the volume of the sub-chamber 104,

100151 The plan of the internal walls 106 18 selected 8o that the predicied
denvdration rates of the inks contaimned in the sub-chambpers are approximately
equal. For example, the plan of the internal walls 106 may be selectad based on

respeciive volume-to-exiernal surface area ratios of the sub-chambers 104, and
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iN particular, such that the volume-to-external surface area ratios of the sub-
chiambers 104 are approximately equal. The volume-to-external surface area
ratios being approximately equal may therefore enable approximately egual
vapor transmission rates for the sup-chambers. in turn, approximately egual
vapor transmission rates for the sub-chambers may enable approximately equal
dehydration raies of the inks contained in the sub-chambers. Thatis, the sub-
chambers 104 may be arranged pased on respecitive exiernal surface areas
108 and volumes of the sub-chambers 104 {0 approximalely egualize the

dehydration rates of the inks contained in the sub-chambers 104.

0016 N some exampies, the sub-chambers 104 may turther be arranged
pased on respective intrnsic denydration rates of the inks contained in the sub-
chambpers 104. For exampie, the Inks may have different cnemical compositions
and properties, and hence may have different ininnsic dehydration rates. A first
INK having a higher intrnnsic dehydration rate may lose vapor more readily than a
second ink having a relatively lower inrnsic dehydration rate. Accorgingly, the
plan of the internal walls 100 may be selected to reduce the external surface
area through which the first ink may lose vapor. Thus, the voiume-io-externai
surface area ratio of the first ink may be reiatively smalier than the volume-to-
external surtace area ratio of the second ink 1o approximately equalize the vapor
transmission rates of the two Inks, and accordingly dehydration rales of the two

NKS.

017 in further exampies, the sub-chambers 104 may be further arranged
to account for respective predicted usage rates of the inks contained n the sub-
chambers 104, For exampie, printing operations may generally utilize more
plack ink than colored nks, and accordingly, the sub-chamber 104-1 containing
ine dlack ink may be relatively larger than the sub-chambers 104-2, 104-3, 104-
4 containing the colored inks. The plan of the internal walls 106 may therefore
pe selected {0 increase the volume of the first sub-chamber 104-1 and its
corresponding external surface area 108-1 {0 maintain an approximately equal
voiume-to-external surface area ratio of the first sub-chamber 104-1 relative 10

the volume-to-external surtace area ratios of the sub-chambers 104-2, 104-3,
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and 104-4. Thus, the vapor transmission rales of the sub-chambers 104 may

remain approximately egualized.

10013] For example, in the plan depicted in FIG. 1, the volume-to-surface

area ratios of the sub-chambers is given in fabie 1.

Table 1: Volume-to-External Surface Area Ratios

sub-Chamber Volume-to-External Surface Area Ratio
104t 41 mm¥mmz
- 1042 0 36 mm¥%mm2
""""""""""" 104-3  3gmm¥mm:
”””””””””””””””” 1044 | 37 mm¥mmz

100181 Addaitionally, the dehydration rate of the inks depends on the volume
of the ink and the vapor fransmission rate of the sub-chamber 104. In particular,
a smatier voilume of Iink ioses the same amount of vapor through the external
surface area 108 of the sup-chamber 104 as g larger volume of ink, and
therefore, the smaller volume of inK dehydrales faster. Accordingly, an ink
naving a higher predicted usage raie may be in a sub-chamber having a higher
vapor transmission rate than that of an inkK having a iower predicted usage rate.
Thus, over ime, the two inks may have approximately eqgual dehydration rates.
The sub-chambers 104, and in particular, the plan of the internal walls 108, may
iherefore be selected {0 allow the inks contained in the sub-chambers 1o have
approximately egual dehydration rates pased on their respective predicted

usage rates.

0201 Referring now o FliG. 2, an exploded, perspective view of ancther
exampie ink chambper 200 18 depicted. The ink chamber 200 is similar {0 the ink
chamber 100,



WO 2021/107923 PCT/US2019/063193

10021] N particuiar, the ink chamber 200 includes an external wall 202 1o
enciose the ink chamber 200, The external wall 202 may be shaped {0 be
received in an ink chamber reception site of the printer. The ink chambper 200
further inciudes sub-chambpers 204-1 204-2 204-2 and 204-4 1o coniain
different colors of ink within the ink chamber 200, In particular, the ink chamber
200 mmciudes internal walls 206-1, 206-2, and 206-3 1o divide the ink chambper
200 into the sub-chambers 204, Each sub-chamber 204 further has a respective
exiemnal surface areag 208-1, 208-2, 208-3, and 208-4 defined by a portion of the
exiernal wall 202. Together, the exiernal surface area 208 and the intemal walls
206 defineg a volume for each sub-chamber 204. The plan of the intemnal walis
206 18 seiected such that respective volume-io-exiernal surface area ratios of
the sub-chambers 204 are approximalely egual 10 enable approximately egual
vapor transmission rates for the sub-chambers 204, The external wall 202 may
dgefine a main pody 210 of the ink chamber 200,

100221 The ink champer 200 further includes a cover 212, The cover 214 s
{0 cover the main body 210 and forms a {op surface of the ink chamber 200
generally, and more specifically, of the sub-chambers 204, When the cover 217
covers the main pody 210, seams are formed betweean top edges of the walls
202, 206 and the cover 212, Accordingly, the cover 212 may further inciude a
gasket 214 formed of a resilient material, such as rubber, plastics, siicones,
compinations of the above, and the like, 10 seal the ink chamber 200 at the
seams between the walls 202, 206 and the cover 212, in particular, the gasket
214 may correspond to the plan of the internal walls 206 10 enable the gasket
214 10 seal the sub-chambers 204, In other examples, the gasket 214 may
correspond to an entire surface area of the cover 212 10 enapble the gasket 214

10 seal the sub-chambers 204,

10023 Reterring to FIG. 3, a top view of the ink chamber 200 is depicted.
The ink chamber 200 further inciudes Tasteners 300 1o fasien the cover 212 10
the Ink chamber 200, and in particular, {0 the main body £10. In particuiar, the
fasteners 300 may be disposed aiong the internal walls 206 1o fasten the cover

212 10 the main body 210 maintain the seal at the gaskel 214, The fasteners
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300 may be, for exampie, screws, nails, brackets, or other suitable Tasieners {0
provide sufficient compression of the gasket 214 between the cover 212 and {he

main pody 210 1o maintain a seal at the seams of the InK chamber 200.

100241 The fasteners 300 may be spaced apart aiong the internal walis 200
oy approximately a predgefined radial distance 2r. The predefined radial distance
may be selecied according (o the compressive force exeried by the fasteners
300 the compressive force {0 maintain a seal al the gasket 214, and the matenal
of the cover 212. For exampieg, the fasteners 300 may exert sufficient
comprassive force 1o maintain a seal at the gasket 214 within a circle 202 of
radius r about the fastener 300. The radius r may increase for a cover 217
comprising a relatively stiffer material since a stiffer materiai may be iess prone
10 bending and allowing a gap in petween ine fasteners 300. Accordingly, o
maintain the seal along the length of a given internal wall 206, the entire length
of the internal wall 200 15 10 be within a circle 302 of radius r about one of the
fasteners 300. Thus, the radial piich between adjacent fasteners 300 18
approximately 2r. The predefined radial distance may {hus be defined as 2rby
this maximum radial pitch between adjacent fasteners 300. By maintaining the
predefined radial distance Zr petween adjiacent fasteners 300, the cover 212
may be secured ¢ the main pody 210 10 seal the seams of the ink chamber
200. For exampie, the tasieners 300 may exert sufficient compressive force
within a circie of radius 25 mm, and hence the predefined radial distance

petween adjacent fasieners may be apout 50 mm.

100257 The plan of the internal walls 206 may therefore also pe selecied
pased on the predefined radial distance. In particular, the length of each of the
internal walls may be approximately an integer muilipie of the predefined radial
gdistance 2r. For exampie, the intermnal wall 200-1 has a length L of
approximately five imes the predefined radial distance 2r. The cover 212 may
therefore pe securad 1o the main body 210 with balanced compression on the

gasket 214 {0 approximately evenly seal the seams of the ink chamber 200.
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10026] Fi(s. 4 is a {op view of the ink chamber 200 in an ink chamber
reception site 400 of a printer (not shown). The ink chamber reception sile 400
inciudes fittings 402-1, 402-2, 402-3, 402-4 operatively coupied {0 the sub-
chambpers 204 1o enabie the sub-chambpers 204 10 interface with other
components (not shownj of the printer. For exampie, the fittings 402 may
inciude inleis, outiets, measuring devices, and the like. The fittings 402 may be
to connedt the sub-chambers 204 1o components of the printer 10 enable
printing operations. For example, the fittings 402 may be connected {0 a pump
(0 draw ink from the sub-chambers 204 for printing operations at a printhead of

ihe printer.

QU277 The fitings 402 may be fixed in predefined positions within the ink
champer reception site 400 of the printer. Accordingly, the plan of the internal
walls 206 may further be selected based on the predefined positions of the
fitings 402. For example, a region 404 of the ink chamber 200 may have a fixed
plan of the internal walls 206 based on the predefined positions of the iitings
402, Thus, the ink chamber 200 with optimized sub-chamber arrangement may
e utilized in existing printers without agjusting the fitings 402 and other

components of the printer.

00Z28] FiG. 518 a top view of another example ink chamber 500 with an
optimized sub-chamber arrangement according 1o a ditfferent plan. 1he Nk

chamber 500 is similar o the ink chambpers 200 and 100.

{0029 in particuiar, the ink chamber 500 includes an external wall 502 1o
enclose the ink chamber 500, The exiernal wall 502 18 shaped 10 be received in
an ink champer reception site 510 of a printer (not shown). The ink chamber 500
further includes sub-chambpers b04-1 504-2. 504-3, and 504-4 1o contain
different colors of ink within the ink chamber 500, in particular, the ink chamber
500 includes internal walls 506-1. 506-2, and 506-3 10 divide the ink chamber
S500 into the sub-chambers 504,

100301 The sub-chambers 504 are arranged within the ink chamber 500 {0

oplimize the dehydration rates for inks contained the sub-chambers 504, In
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particyiar, the plan of the internal walls 506 18 selected 10 enable approximately

cgual vapor transmission rates for the sub-chambers 504.

00311 The pian of the internal walis 506 may further be selectad based on
credetfined positions of fittings $12-1, 512-2, 512-3, 512-4. in particular the
fittings 512 may bde fixed in predefined positions within the ink chamber
reception site 510 to connect the sub-chambpers 504 to components of the
erinter 10 enable printing operations. Accordingly, the plan of the internal walls
506 may include a region 914 naving a fixed plan of the intermal walis 506

pased on the predefined postlions of the fitlings 512.

0032 (. 6 depicts a printer 600 including & housing 602, an ink chamber
reception site 604 disposed in the housing, an ink chamber oU6, and a
printhead 614,

00331 The ink chamber 806 includes an exiernal wall 6086 t¢ enciose the Ink
chambper 608, The exiernal wall 608 I8 shaped 10 be received in the ink chamber
receplion site o4, The ink chambper 600 further inciudes sub-chambers 610-1,
610-2, 810-3, and 610-4 1o contain different colors of ink within the ink chambper
606, In particular, the ink chamber 606 includes intermnal walls 812-1, 612-2, and
012-3 1o divide the ink chamber 606 into the sub-chambers 610, kach sub-
chamber 610 has a respective external surface area defined by a portion of ihe
externai wall olg. Together, the external surface area and the internal walis 612
define a volume for each sup-chamber 610, The plan of the intemal walis Is
selecied {0 enable the predicted vapor transmission rates {0 be approximately
equal. in particular, the pian is seiected so that respective volume-io-exiermnal

surface area ratios of the sub-champers 610 are approximately egual.

100341  The printhead 614 18 coupled 1o the ink champer 606 10 receive Nk
from the ink chambper 606 dunng prinling operations. In particular, the printer
o0 may further include fittings o allow the ink chamber 600 {0 interface with

other components of the printer, such as the printhead 614
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100351 The plan of the internal walls 612 may thus further be selected based
on predefined positions of the fittings. in other exampiles, ithe pian of the intemal
walls 612 may further be selected pDased on respective drying rates of the inks
contend in ine sub-chambpers 610 10 enabie ihe predicied vapor transmission
rates {0 be approximately egual. In further exampiles, the plan of the internal
walls 612 may further be based on respective predicted usage raies of the inks
contained in the sub-chambpers 610 10 enabie the predicted vapor transmission

rates {0 be approximately equal.

100361  As described above, an example ink chamber for a printer are
airanged {0 approximately egualize predicted vapor transmission rates or sub-
champers of the ink chambper. The pian for the intermnal walls gividing the ink
champer into the sub-chamopers may be selected 1o approximately equalize the
predicted vapor transmission rates. In particular, the plan may be selected such
that respective externatl surface area-to-voiume ratios of the sub-chambers are
approximately equal 1o enable approximately egual vapor transmission rates. in
other examples, the plan may be selected based on respeclive drying rates of
ihe inks contained in the sub-chambers {0 equalize the predicied vapor
transmission rates for ihe sub-chambers. in further exampiles, the pian may be
seiecied based on respective predicted usage rates of the inks contamed in the
supb-chambers o equalize predicted vapor transmission rates for the sub-
chambpers. By optimizing the arrangement {0 approximately equalize the
predicted vapor transmission rates, the inks in the different sub-chambers wil

dehydrale at approximately equal rates.

100371 The scope of the claims should not be imited by the above exampies,
out should be given the broadest interprefation consistent with the description

as a whoie.
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CLAIMS

1. An inK chambper for a printer, the ink cnamber cComprising:
an external wall {0 enciose the ink chamber: and

sub-chambpers disposed in the ink chamber, the sub-chambers {0 contain
inks of different colors, each sub-chamber having a vapor transmission rate of
vapor iost through an external surface area defined by a portion of the extemnal

wall and

wherein the sub-chambers are arranged 1o approximately egualize

dgenydration rates for the inks contained in the sup-chambers.

2. The ink chamber of claim 1, further comprising internal walls to divide the ink

chiamper into the sub-chambers.

3. The ink chambper of claim 1, wherein the sub-chambers are arranged based
on respeclive exiernal surface areas and voiumes of the sub-chambers {0
approximately egualize the dehydration rates for the inks contained in the sub-

chambers.

4. The ink chamber of claim 3, wherein the sub-chambers are further arranged
pased on respective drying rates of the inks contained in the sub-chambers o
approximately egualize the dehydration rates for ihe inks contained in the sub-

chiambers.

5. The ink chambper of claim 3, wherein the sub-chambers are further arranged
pased on respective predicted usage rates of the inks contained in the sub-
chiampers to approximately eqgualize dehydration rates for the inks contained in

the sub-chambers.

6. The ink chamber of claim 1, wherein the exiernal wall is shaped {0 be

receied In an ink champer receplion site of the printer.

/. An Nk chamber for a printer, the ink chamber comprising:
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an external wall 1o encipse the ink chambper, the external wall shaped {0

De received in an ink chamber recepltion site of the printer; and

internal walls o divide the ink chamber info sub-chambers, each sub-
champer having an exiernal surface area detfined by a portion of the external

wall and a volume: and

wherein a plan of the internal walls 18 selected such that respective
voiume-to-extemnal surface area ratios of the sub-chambers are approximaiely
aqual to enabie approximately equal vapor transmission rates for the sub-

chambers.
8. The ink chambper of claim 7, turther comprising:

a cover of the Ink chamber, the cover INCiudging a gasket corresponding to

the plan of the intermal walls; and

fasteners 1o fasien the cover to the ink chamber o maintain g seal at the

gasket.

9. The ink chamber of claim 8, wherein the fasteners are spaced apart aiong the

internal walls by a predefined radial distance.

10. The ink chamber of claim 9, wherein a length of each of the internal walls is

an integer muttiple of the predefined radial distance.

11. The ink chamber of claim /7, wherein the plan of the internal walis 18 further
selecled based on predefined positions of fittings of the printer, wherein the
fitlings are 10 enable the sub-chambers {0 interface with components of the

printer.
12. A printer comprising:
a housing;

an ink chamber reception site;
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an ink chamber 10 be received in the ink chamber reception site, the Nk

chiamber comprising:

an external wall 10 enclose the ink chambper, the external waill

shaped complementary 1o the nk chambper receplion site;

internal walls {0 divide the ink chamber into sub-chambers o

contain inks of different colors, each sup-chamber ncluding:

a vapor transmission rate of vapor iost through an externail

surface area defined by a portion of the external wall, and

a voiume:

wherein a pian of the internal walls is selected based on
respeciive volume-to-external surface area ratios 1o enanie predicied

vapor transmission rates 1o be approximately egual; and

a printhead coupled ¢ the ink chamber 1o receive INK from the ink

chiamber durnng prinling operations.

13. The printer of claim 12, further comprising fitlings allow the ink chamber 1o
interface with components of the prnnter; and wherain the plan of the intermnal

walls 18 further selected based on pregefined posiions of the fithngs.

14. The printer of claim 12, wherein the plan of the intemnal wails 18 further
seleclied based on respective drying rales of the inks contained in the sub-

chambers {0 enable the predicted vapor fransmission rates {0 be approximately

equal.

15. The printer of claim 12, wnerein the plan of the intemal wails (s further
selected based on respective predicted usage rates of the inks contained in the
sub-chambpers {0 enable the predicted vapor transmission rates {0 be

approximately equal.
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