wo 20187194642 A1 | 0E 00000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 October 2018 (25.10.2018)

(10) International Publication Number

WO 2018/194642 Al

WIPO I PCT

(5D

2D

22)

(25)
(26)
an

a2

74

62y

International Patent Classification:
B41J 2/175 (2006.01) B41J 2/18 (2006.01)

International Application Number:
PCT/US2017/028781

International Filing Date:

21 April 2017 (21.04.2017)
Filing Language: English
English

Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive
West, Houston, Texas 77070 (US).

Publication Language:

Inventors: BUTINYA, David, HP Inc., Cami de can
Graells, 1-21, 08174 Sant Cugat del Valles (ES). CRESPI
SERRANO, Albert; HP Inc., Cami de Can Graells, 1-21,
08174 Sant Cugat del Valles (ES). MIRAVET JIMENEZ,
Joan-Albert;, HP Inc., Cami de Can Graells, 1-21, 08174
Sant Cugat del Valles (ES).

Agent: GARDINER, Austin et al.; HP Inc., Intellectual
Property Administration, 3390 East Harmony Road, Mail
Stop 35, Fort Collins, Colorado 80528 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY,MA, MD, ME, MG,

(84)

MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(1))

Published:

with international search report (Art. 21(3))

(34

Title: RECIRCULATION OF A FLUID IN A PRINTER

20 150
{ 130 180
| )
1470
130
N e M0
T 120
L 1§a1%a 130
NJVM E
170
N
Fig. 1

(57) Abstract: In an example, a printer controller is coupled to a fluid pump, a primer pump, and a pressure sensor of a printer,

wherein a flow channel provides a fluid communication between the fluid pump and the printhead for enabling fluid recirculation in
the printer. The printer controller: activates the fluid pump; activates the primer pump for a first predefined time interval; and identifies

or determines a movement of fluid in the flow channel based on the fluid pressure measured by the pressure sensor.
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RECIRCULATION OF A FLUID IN A PRINTER

[0001] Some printing Dnds used in 2D or 3D printers include heavy pigments or heavy parti-
cles that can precipitate when the flwid s not moving in the printer. A fluid recirendation sys-
fem can be used for cirenlating the fluid in the printer 10 keep the heavy pizments or heavy
particles dispersed i the flaid, for example when the printer is in idle or stand-by mode be~

tween printing operations.
BRIEF DESCRIPTION OF DRAWINGS

{6002 ] Certain exwunples are described in the following detaled deseription and in reference

to the drawings, i which:

Figure 1 shows a printer comprising a flow chaanel for recivculating a fluid, according to an

example;
Figure 2 shows a tiing chart of Hmd reciroulation activation, sccording to an example; and

Figure 3 shows a flow diagram of @ method for enabhing fluid recireulation in g printer sys-

tem, according to an exanple;

Figure 4 shows a flow diagram of a method for enabling the fuid recirculation in a printer

system, according to an example,

DETAILED DESCRIPTION

00031 In some 2D and 3D printing apparatuses, a fluid m the printer; for example 8 fhad
nsed for printing may be circulated in the prinier before, during and afier printing operations.
For example, following a printing operation, the printer may enter & stand-by or idle mode for
& certain or undefined time period, snd in order to prepare the printer for the next printing

operation, printing fhads can be circulated i the stand-by or idle mode to maintain the homo-
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geneity of fluids. For example, punting flaids can comprise special ks, such as white 1nks o
other types of mks contaiming heavy pigments or heavy particles having a tendency to precip-
tate in the printer if the printing fhnd 18 not moving. Thas, printmy fuid may be circulated o
the printer to reduce the possibility of printing fluid precipitation and clogging in the printing
apparatus that may influence printer performance. Moreover, printing quality can depend on
the homogeneity of printing fhwid being disposed on the print target in & 3D printer or on the
print media in a 2D printer, where printing flhuid recireulation can support the dispersion of
particles and pigments in the pringing fhud, for example in the k. In the followmny descrip-
tion of examples, occasionally, reference is made 1o ink as one example of a printing fhud, for
ease of reference but without limitation to any particalar printing fluid beng used o a 2D or

3D printing operation.

[(04] Ink recirculation can be applied to disperse pigments and particles s ink and other
fluids, both n the 1k delivery svstem conveving the ink to a printhead and also i the print-
head isell The ink delivery system can include a flow chanpel providing a flaid communica-
tion between a fluid pump and the printhead. The fluid purep can be used to apply a pressure

difference in the flow channel to allow the fluid to recireulate in the primter.

JO00S] 1 a fhuid recirenlation path includes the printhead, the fluid recireulation may be ena-
bled by priming the printhead such as to allow ink 1o pass through the prinhead. For example,
a printhead can include 8 port coupled to an inflatable regalator bag allowing to pressurize the
ik inside the printhead, for example to purge air froan the primthead via print needles, or to
atherwise prime the printhead o open the fluid path and enable ink to flow through the print-
head. I an example, the printhead can be moved to a capping station, where a primer ppmp is
coupled to the port of the printhead. The primer pump can be sctivated to inflate or deflate the
regutator bag such as to prime the printhead and enable ik flow, For example, the primer
pump can inflate the regudator bag, and a spring member can apply a force to the regulator

hag 1o subsequently press the regulaior bag volume back to its previous size.

(00061 A short primer pump activation time sy be msufficient to prime the printhead and
sy thus fal to enable the mk recirculation. On the other hand, an excessive primer pump
activation time can resalt in ink leaking from the printhead, for example ink drooling in the

capping station.

32
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[0007] The primer pump activaiion tinie be used to prime the printhead and enable the ink
reciveutation, with Hittle or no wk leakage effect. Such a selection of primer pump activation
tme can be challenging, for example because the above discussed regulator bags and spring
members can have a large variability i terms of spring force, imual air volume and other

properties, infleencing the underlying time-constants in an wprediciable manner.

{O00K] Fig. 1 shows an example of a printer 100 comprising a printhead 116, 3 fhad pump
120 and & flow channel 130, wherein the fow channel 130 provides & fhud compumication
between the fluid pump 120 and the printhead 110 for enabling a fluid recirculation in the
printer 14, As shown i Fig. 1, the flow channel 130 can be arranged in a ring siracture to
coupte the printhead 110 and {had pump 120 i 3 loop, allowing the fluid pump 120 to apply
a pressure (0 the thad soch as to move the fluid in a circle defined by the flow channel 130, In
an example, the printer can include a plurality of printheads 110, each coupled o the flow

channel 130,

{0009] In an example, the flaid conveyed in the How chamnel 13 represents ink, for example
mk contatming heavy pigmems or heavy particles, such as white ik inclnding tlani-
um dioxide in is pigments. Ink can tend to precipitate when the mnk is not moving and thus
can cause the seithng of pigments or particles detertorating the performance of printer com-
ponents making contact with the ink. The fluid recirculation n the printer 148 can be used to
circulate the ik to reduce the possibility of ink precipitation and clogging the printer. Moreo~
ver, printing quality can depend on the homogeneity of ink being disposed on the print medig,

and fluid recirculation can support the dispersion of particles and pigments in the ik,

{0010] In an example, the printer 100 can fiwther comprise a presswre sensor 140, wherein the
flow channel 130 s arranged n a ning structure that couples the pressure sensor 140 {o the

printhead 110 and fluid pump 120.

[O011] In an example, the pressure sensor 140 can be arranged 1o measure the fuid pressure
i the flow channel 130, for example by having the Duid conveved by the flow chamnel 130
pass through a two-port inline pressure sensor 140 included in the fluid path defined by the
flow channel 134, or by using a bifurcation to branch off and guide the fhud {o a single-port

Prossiye sensor.
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[0012] In an example, the printer 100 can comprise a flaid reservolr 150, wherein the flow
channel 130 is arranged in a ring stracture that couples the fluid reservoir 150 (o the printhead

110 and fhad pump 120,

[0013] In an example, the fhod reservoir 150 can represent a Baguid container, for example an
ink container coupled into the flwid path wsing the two-port arrangement connecting to the
flow channel as shown in Fig. 1. In an example, the fluid reservoir 150 provides an ink buffer

to stabilize or stmplify the control of ink pressure in the fow channel 1360

{0014] In an example, the printer 100 comprises a privaer pump 160 for prinung the printhead
110, If the fluid recirculation path includes the printhead 110, the fluid recirculation can, for
example, be enabled by priming the printhead 110 to allow the ink o pass through the prin-
head 110, For example, the printhead 110 can include a port 170 coupled o an inflatable
reguiator bag allowing the ink to be to pressurized in the printhead 11Q, for example to purge
air from the printhead 110 via needles, or to otherwise prime the printhead 110 for enabling
ink to flow through the printhead 110, In an example, the printhead can be moved to a cap-
ping station, where a primer pump 1s coupled to the port 170 of the printhead and activated to
inflate or deflate the regulator bag to prime the printhead 110 and 1o enable the fluid recireula-
tion. For example, the primer pumap 160 can inflate the regulator bag, and a3 spring member
can apply a force to the regulator bag o subsequently press the regulaior hag volume back to

its original size.

[0015] In an example, the printer 100 comprises a printer controller 170 coupled to the fhad
purnp 120, the primer purap 160, aud the pressure sensor 140, Inan example, the printer con-
trofler 170 comprises a processing unit, such as for example a microprocessor or a digital sig-
nal processor, coupled to a memory pnit, wherein the memory mnit includes a program to have
the processing uail: operate, determine operating state of, or read mensurements from, the
fhutd pump 120, the primer pump 1640, and the pressure sensor 140. In an example, the printer
controller 160 activates the fluid pump 120, and while the fluid pump is activated, activates
the primer pump 140 for a first predefined tme interval. Then, the printer controller 170 iden-
tifies or deternunes a movement of fluid in the How channel 130 based on the fluid pressure

measured by the pressure sensor 1350,

{O016] When the flold pump 120 1% activated, the fluid punp 120 applies 2 pressare to the

flaid 0 the Bow channel 130 such 85 to allow fluid recirculation. Further, 1w ovder {o enable
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the fluid recirculation, the primer pump 160 is activated in addition to the Huid pump 120
such as to prime the pnnthead 110 m an attenypt to enable the Huid recirculation. As men-
tioned above, a short primer pamp activation tme may be msufficient to prime the printhead
and may thus fml (o enable the (hnd recwculation. On the other hand, an excessive primer
pump activation time can result in fluid, e.g. ink, leaking from the printhead, for example ik

drooling in a capping station.

{00171 The primer pump is activated for a first predefined time interval, for example, for a
duration of a primer pump activation time that is unlikely to result in fluid, e ink, leaking
from the printhead, but may fml to sufliciently prime the printhead to enable the fuwid recircu-
fation. In an example, the frst predefined time interval can have & time duration in the range

of 0.1 secio 1 sec or 0.1 sec to 0.3 sec.

[0018] In an example, after expiry of the first predefined time interval, the primer pump 160
is deactivated, for example 1o avoid excessive priming that may result in fluid, e.g. wk, leak-

ing from the printhead.

{019 Then, when the primer pump 160 has been deactivated, the printer controller 170 wden-
tiffes or determines g novenent of fluid i the flow channel 130 based on the Tuid pressure
measured by the pressure sensor 150, In an example, the printer controller 170 identifies or
deternyines 3 movement of fluid in the Hflow channel 130 such as to deternune if activating the
primer pump 160 during the first predefined time interval saccessfully enabled the fhud recur-
culation. In an example, the printer coniroller deternmnes 170 that the fluid recirculation has
been enabled if the fluid pressure measured by the pressure sensor 140 in the time mierval
following the first predefined time interval shows a constant pressure; further discussion on

the constant pressure pattern is provided below,

{00207 In an example, the primter controlter 170 uses the fuid pressure measwred by the pres-
sure sensor 120 in a Hime mterval following the first predefined thne interval such as o de-
termine if the fluid recirendation has been enabled or not. {n an examyple, the respective tims
interval following the first predefined time interval can have a time duration w the range of
0.5 sec to 10 sec or 1 sec to § sec. For example, the printer controller 170 can momtor the
fluid pressure in the fluid conduit 130 i a time interval that follows the expiry of the first
predefined time interval, &g, in 8 time nterval that follows the deactivation of the primer

pump 164,

e
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{0021 In an example, if the printer controller 178 detgrmines that the fwid recirculation has
not been enabled, the printer controller 170 can activate the primer pump 120 for a second
predefined time interval. In an example, the second predefined time interval can have 8 time

duration in the range of 0.2 sec to § sec or 0.5 sec o Zsec.

{221 Accordingly, if activating the primer pump 16{ during the first predefined 1 intes-
val was not safficient to enable the flaid reciveulation, a second attemipt o enable the {luid
recirculation can follow by activating the primer pump 120 for the duration of a second prede-

fined time interval,

{00237 In an example, the primer punyp 160 is activated doring a fivst predefined time inter-
-al, wheretnt the time duration of the first predefined time interval is predefined, for example
such that it is unlikely fo result in fluid, e g. ink, leaking from the printhead 110, Moveover, if
it i determined that the first predefined time interval was sufficient to prime the printhead
11 and enable the fluid recirculation, a second primer pump 120 activation can be omitted,
because the fluid recircnlation has already been activated, and because a second activation of

the primer pump 120 coold result in fluid, e g. ink, leaking from the printhead 110

{0024] In an example, i activating the primer punp 160 during the first predefined time in-
terval was not sufficient to enable the fhwid recirculation, a second attempt to enable the fluid
recirculation is made by activating the primer pumyp 120 for the duration of a second prede-
fined time mterval, whergin the second predefined time interval is longer than the first prede-
fined time mterval. For example, selecting a second predefined time interval that bas a longer
time duration than the first predefined time interval can improve the chances of successiully

enabling the fhind recuculation.

{0231 In an example; the printer controdler 170 detenmines that the Huid reciréalation bas
been enabled if the Hwd pressure measured by the pressure sensor 140 in the time interval
following the first predefined thine njerval shows a constant prossure, or if the fuid pressure
measured by the pressure sensor 140 m the tine interval following the second predefined ums
inferval shows g constant presswre; see also the below discussion on the constant pressurg

patiern.

{30261 In an example, the printer controller 170 determines an electrical cument driving the

fluid pump 1440 1n 3 tme gerval {ollowing the first predefined time interval, or in 8 time -

6
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terval following the second predefined tme mierval, In this example the fuid punp 14018 an
electrical fluid pump 14O driven by an electrical corrent. Thus, the printer controller 170 can
montior the electrical current used for driving the electrical flmd pump 140 in a tme interval
that follows the expiry of the first predefined time interval, or that follows the expiry of the
second predefined tume fngerval, .. 1 a time inderval that follows a deactivation of the primer
pump 160, The determined electrical current can then be used a5 an indicator to wdentify il the
fliid recirculation has been enabled or not; see further discussion on this mdicator provided

below,

00271 In an exanple, if the printey controller 170 determines that the fuid recirculation has
been enabled, the printer controller 170 deactivates the fhud pamp 120 after expiry of g pre-
determined recirculation time period. Thas, if it has been determined that the fluid recirenla~
t1on has been enabled, the fluid puny 120 is kept activated during g predefined recirculation
tme period to perform the fluid recirculation process, The recirculation time may depend on
the geometry of the printhead. It may be sufficient {o move all the volume of ink that i3 inside

the printhead. That 15, alier the recirculation there may be fresh mnk m the printhead and all the

3

ink rengwed, As one example, assuming a flow of 40 c’/min during 70 seconds will amount
to approximately 50 om®, which may be the volume of ink inside a head according to an ex-
ample. For example, the predefined reciveulation time period can bave a time duration in the

range of 30 see to 5 min or 60 sec 10 2 min.

[O028] In an example, the predeternuned recircolation time period runs from the end of the
first predefined time nterval, i activating the primer pump 160 during the frst predefined
tine miterval was sufficient to enable the fhuid recivenlation. Tn an example, the predetermuned
recirculation time period runs Fom the end of the second predefined tme interval, if sctivat-
ing the primer pump 160 during the first predefined time nterval failed to enable the flud
recirculation, and activating the primer pump 160 duwring the second predefined time interval

successiully enabled the fluid recirculation.

[0029] In an example, the above discussed activation of the primer punp 160 dunng the sec-
ond predefined time interval, and the corresponding determination if the activation of the pni~
mer pump 164 successfilly enabled the fluid recirculation, 1s repeated until the fluid recircn-

tation has been enabled. Then, the fluid pump 120 15 kept activated during a predefined recir-
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culation time period, wherein the predefined recirculation thne period runs from the end of the

predefined time interval that successfully enabled the fluid recireniation.

[0030] In an example, the printer controfler 170 uses the (uld pressure measared by the pres~
sure sensor 140 to detect fhnd leakage in the privter, for example by mownoring the measured
flad pressure and detecting that the fluid pressure decreases and crosses a pressure value
threshold. In an example, upon detecting the flaid leakage i the printer 100, the prmter con-
trofler 170 can deactivate printer 100 components, such as for example the fwd pump 120,

such as to protect the printer 100,

[0031] Fig. 2 shows an example wherein a printer controller is used for enabling flwid recireu-
lation 1n a printer. Fig. 2 shows how a fluid pump and a primer pump are being activated and
deactivated depending on a fhuid pressure measured in a flow channel, wherein the flow chan-
nel provides a floid communication between the fluid pomp and a printhead for enabling the

fhad recirculation.

{(3032] First, the printer controller activates the flmd pump of the printer, for example at time
t1. In an example, while the fluid pranp is active, the printer controller can measure the fluid
pressure i the flow channel in a time interval T to determune if the fluld recirculation has
been enabled by activating the fluid pump. The printer comtroller can determine that the fluid
pressure i1 the flow channel is increasing or decreasing 210, mdicating that the fluid is not
moving sufficiently i the How channel to enable the fluid recircudation. Accordingly, the
printer controller activates the primer pump to prime the printhead of the printer for a first

predefined time mterval Ty in an attempt to enable the flnid recirculation.

{(033] Then, the printer confroller identifies or determines the movement of flaid in 3 flow
channel of the printer based on the had pressure m the flow channel measured in a time -
terval Te following the first predefined time interval Tr and following the deactivation of the
primer pump. In this way, the printer controller identifies or detennines the movement of fluid

11 the How chammel such a3 to determine 1f the uidrecirculation has besn snabled ornot:

[0034] Fig. 2 shows that the printer controller activates the primer pump for 8 second prede-
fimed time interval Ta, because the fleid prossure measured i the flow channel in the time

mterval Ts, following the first predefined time interval Ta, shows an increase or decrease 1n
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pressure in the flow channel, indicating that the fluid 15 not moving sefficiently in the flow

channel to enable the flwd recirenlation.

{0035 In an example, the printer comtroller can also monitor the electrical current used for
driving the slectrical fhad pump in the time mterval To, To oy T, e a time mierval Te or
Te that follows 3 deactivation of the primer pump 160, The determined electrical current can
be used as an indicator, for example in addition to the measwred fluid pressure, to identify if

the flurd recirculation has been enabled or not.

{00361 For example, in Fig. 2, the printer controller can determine that the electrical current
driving the fluid pump in the time interval To 220 following the first predefined time interval
To, has not reached a value corresponding to an enabled fluid recirculation, ndicating that the
fhid recirculation has npot been enabled. This information can be used as a confirmation or

replacement of the above discussed identification based on the pressure measurement.

[0037] For example, as shown in Fig. 2, the printer coutroller can delermine that the flwd
pressure measwred in the tluid channel in the time interval T: following the second predefined
time intarval Ta shows a constant prassare 230, indicating that the flwid recirculation has been
enabled. This is further confivmed by the electrical current driving the huid pump in the time
interval T. 240, following the first predefined time interval Ty, reaching a value corresponding

1 an enabled fluid recirounlation 244,

[0038] In the example shown in Fig, 2, upon determining that gotivating the primer pump
during the first predefined time nterval Tr fatled to enable the fuid recircolation, whereas
activating the primer pump during the second predefined time interval Ty saccessfully enabled
the fluid recirculation, the printer controller sllows the fluid circulation process to run antil
the printer controller deactivates the flaid pump afler expiry of a predetermined recircudation

time period Ty

{00391 In the example shown in Fig. 2, predeternmived recircalation time period Trruns from
time tx corresponding to the deactivation of the primer pump gt the end of the second prede-

Fred time interval Ta

{00401 Fig. 3 shows an example of a method for enabling fluid recirculation in a printer sys-
tem. The prinjer system can include a flow channel providing a fluid commuanication between

a fluid punp and & printhead, and a priver pump for priving the printhead. The method 300

Q
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comprises; activating the fluid mump 310; sctivating the primer pump for a first predefined
fime interval 320; and measwping the flwid pressure i the flow chamnel to identify or deters
mine 8 movement of fluid i the flow channel 330, In an example, the fluid pressure 1s meas~
ured in the flow channel to identify the moving state of the thad, for example to wdentify if the
fluid 1s moving, or if the fluid s stationary in the How channel 330, In an example, the fluid
pressure Is measured in the Hlow channel to deternune the movement of the fhad, for example

to deternuine the speed or volumetric flow rate of thid movement in the flow channel 330,

00417 T an example, the flaid pump is activated 310 to apply a pressore to the fhad con
veved in the flow channel such as to allow fluid recirculation. Morgover, i order to enable
the fhuid recirculation, the primer pomp is activated 320 for a first predefined time interval
320, in addition to the fhud pump, such as to prime the printhead in an sttempt to enable the
flwd recirculation. As mentioned above, g short primer pump activation thse may be msuffi-
clent to prime the printhead and may thus {ail to enable the fluid recirculation, On the other
hand, an excessive primer pump activation time can residl in fluid, e.g. wk, leaking from the

printhead, for example ink drooling m a capping station.

[0042] Moreover, in the example shown in Fig. 4, the {luid pressure 15 megsured i 3 time
mterval following the frst predefined time interval such as to determing if the fluid rectrculs-
fion has been enabled or not 330, I i is deternuned that the fluid recirculation has not been
enabled, the primer pump is activated for a second predefined time futerval 340, Accordingly,
if activating the primer pump during the first predefined time interval was not sufficient to
enable the fluid recirculation, a second attenyt to enable the fhad recirculation can follow by

activating the primer purnp for the daration of a second predefined time interval.

{00431 In an example, 1 1s deternuned that the flaid recirculation has not been enabled 330 1f
the fluid pressure megsured in the time interval following the first predefined time mterval
shows an increase or decrease in pressure, indicating that the fhud is not moving sutficiently
i the flow channel to enable the fluid recirenistion. Accordingly, the printer controller acti-
vates the primer pump to prime the printhead of the printer for a second predefined time -

terval in an attempt to enable the fluid recireulation.

{(3044] In an example, the second predefined time mterval i3 longer than the first predefined

time interval. For example, selecting a second predefined tune interval that has a fonger time

1t
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duration than the first predefingd time interval can improve the chances of successfully eng-

bhing the fhud recirculation.

[0045] In ap example, the method fiwther comprising measuring the fed pressure 330 o a
time interval following the second predefined time tuterval 340, 330 such as to deterniine if
the flwd recireuiation has been enasbled or pot. If it is determined that the fluid recirculation
has been enabled, deactivating the fhud pump afler expiry of a predeternmuned recircutation
time period 360, wherein the predetermined recirculation time pentod runs from the end of the
second predefined time imterval. For example, it can be detenmined that the fhad recireudation
has been enabled if the fluid pressure measured in the time interval following the second pre-
defined time interval shows a constant pressure, indicating that the fluid recirculation has

bean enabled.

[0046] In an example, the electrical corrent driving the fhnd pump in the time interval follow-
ing the first or second predefined nme interval can be used as an additional or replacement
indicator to determine if the fluid recirculation has been enabled or not. For example, it can be
deternuned that the fluid recirculation bas not been enabled if the electrical curvent driving the
fluid pump does not increase in the time ntervyl following the Hrst or second predefined time

mierval,

1
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CLAIMS:

8

A prinfer comprising;

a printhead;

a fhud pump;

a flow channel providing a fluid commuuication between the fluid pump and the
printhead for enabling fluid recirculation in the printer;

a primer pump for priming the printhead;

a pressure sensor arranged to measure the fud pressuwre m the flow channel; and

a printer controler coupled to the fluid pump, the primer pump, and the pressure sen-
sor, wherein the mrinter controller:

activales the uid pump;

gotivales the primer pump for a first predefined thoe witervel, and

identifies or determines a movement of fluid in the How channel based on the flaid

pressure measured by the pressure sensor,

The printer sccording to ¢laim 1, wherein the printer controller uses the fuid pressure
measured by the pressure sensor in a time interval following the first predefingd time
interval such as io determune if the fhad recirculation has been enabled or nod, and ac-
tivates the primer pump for a second predefined time bnterval i1 115 determined that

the fluid recirculation has not been enabled.

The printer according 1o claim 2, wherein the second predefined fime miterval is onger

than the first predefined tiroe interval,

The printer avcording to claim 1, wherem the printer controlier determines an electni-
cal corrent driving the fluid pumyp e time mterval following the first predefined tme
interval and uses 'the determined elecirical curront as an indicator to wentily i the Hu-

id recirculation has been enabled or not.
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The printer according to clain 2, wherein the printer controller determings that the flu-
id recirealation has besn enabled if the fhud pressure measured by the sensor g time

mterval following the first second predefined time interval shows a constant pressure.

The printer according to claim 5, wherein i the printer coniroler determines that the
fluid recirculation has been enabled, the printer controller deactivates the flutd pump
afier expirv of a predetermined recirculation time period, wherein the predetermined

recirculation time period runs from the end of the second predefined time interval.

A printer controller for:

activating a fluid pump of & printer;

setivating a primer pump to prime a printhead of the printer for g first predefined time
iterval;

identifying or determining a movement of thud in 3 Hlow channel of the printer based
on a fhod pressure in the flow channel measwred i a time nterval following the first
predefined time interval such as to deterroine if g flwid recirculation has been enabled
ot net, whergin the fow channel provides a fluid conununication betwesn the fluid
pump and the printhead for enabling said fhud recirculation;

activating the primer pump for a second predefined Ume interval i the fluid pressure
measured in the flow channel in the time imterval following the first predefined time
interval shows an Increase in pressure in the flow channel and the elzcivical current
driving the fhud pump has not reached a value corresponding to an epabled flnid re-

circulation in said tme interval following the first predefined time interval.

A miethod for enabling fhdd recircalation in a printer systeny, wherein the printer sys-
tem includes a flow chamnel providing a fluid communication between a fluid pump
and g printhead, the printer systern further tncluding a primer pump for priming the
printhead, the method comprising:

acttvating the fhad pump;

activating the primer pamp for a first predefined time interval; and

measaring the luid pressure in the flow channel (o identily or determine a moveament

of fluid in the flow channel.

o,
Lok
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The method according to claim B, wherein the fluid pressure is measured in 8 time in-
tervad following the first predefined time interval such as to determine if the fluid re-
circulation has been enabled or not, and if it is determined that the flaid recireulation
has niot been engbled, the primer pump is activated for a second predefined time inter-

val.

The method according to claim 9, wherein # is deternined that the fhuid recivenlation
has not been enabled 1f the fhuid pressure measwrad in the time nterval following the

first predefined time interval shows an increase in pressuve,

. The method according to claimy 9, wherein an elecirical Qurrent driving the fluid pump

w the time interval following the first predefined ime interval 15 used as an indicator

to determineg if the fluid recivculation has been enabled or not.

. The method according to claim ¥, wherein # 15 deterniined that the fhad recirculation

has not been enabled if the electrical current driving the fluid pump does not increase

i the time interval following the first predefined time interval.

. The method according to clpim 9, wherein the second predelined time oterval is Tong-

er thau the first predefined thme interval,

The methad according 1o clatm 2, further comprising measuring the fluid pressure ing
time mierval following the second predefined time imterval such as 1o deternune if the
fluid recirenlation has been enabled ov not, and i #t is deternuned that the fhaid recir-
culation has been enabled, deactivating the fluid pump after expiry of a predetermuined
recircniation time period, wherein the predetermined recirculation time period runs

from the end of the second predefined time inferval.

. The method according to claimy 14, whaerein it is determined that the Huid recirculation

has been enabled if the fhad pressure measiwed in the time interval following the sec~

ound predefined time interval shows g constant pressare.

14
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