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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
04 April 2019 (04.04.2019)

(10) International Publication Number

WO 2019/066818 Al

WIPO I PCT

(51) International Patent Classification:
B41J 15/04 (2006.01) B41J 29/38 (2006.01)

(21) International Application Number:
PCT/US2017/053815

(22) International Filing Date:
27 September 2017 (27.09.2017)

(25) Filing Language: English

(26) Publication Language: English

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

(72) Inventors: FORT FILGUEIRA, Aleix; Cami de Can
Graells, 1-21, 08174 Sant Cugat del Valles (ES). GRACIA
VERDUGO, Antonio; Cami de Can Graells, 1-21, 08174
Sant Cugat del Valles (ES). FLOTATS VILLAGRASA,
Carles;, Cami de Can Graells, 1-21, 08174 Sant Cugat del
Valles (ES).

(74) Agent: GARDINER, Austin; 3390 E. Harmony Road, Fort
Collins, Colorado 80528 (US).

(81) 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, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, 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.

(84) 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,

(54) Title: SUBSTRATE SELECTION METHODS

Jb—

220

FIG. 1

w0 2019/066818 A1 | 000 T 00000 0 000 0

(57) Abstract: [t is disclosed a substrate selection method wherein the printer comprises a feeding mechanism including a feeding roller
to receive a substrate roll and a media advance roller to receive a substrate from the substrate roll, the method comprising: actuating
the feeding roller or the media advance roller; measuring a feeding mechanism parameter on the feeding roller or the media advance
roller; calculating a substrate parameter in view of the feeding mechanism parameter, determining from a table a substrate type of in
view of the substrate parameter; and selecting a preset on the printer in view of the substrate type
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SUBSTRATE SELECTION METHODS

Background

[0001] Printers are, in general terms, devices that modify the composition of a substrate
as to incorporate an image. In particular, ink-based printers are fluid ejection devices
that transfer ink from a storage to form an image on the substrate. In all printing tech-
nologies substrate management is a relevant aspect as, depending on the type of sub-
strate to use, printing and handling parameters are set on the printer. Also, depending
on the type of substrate to use, specific pieces of hardware may be used on the printing

system to ensure an appropriate impression.

Brief Description of the Drawings

[0002] Examples will now be described, by way of non-limiting example only, with ref-

erence to the accompanying drawings, in which:

[0003] Figure 1 shows a schematic view of a printing system according to an example.
[0004] Figure 2 shows a flow diagram of a method for calculating thickness as a sub-
strate parameter in view of a feeding parameter according to an example.

[0005] Figure 3 shows a flow diagram of a method for calculating inertia as a substrate
parameter in view of a feeding parameter according to an example.

[0006] Figure 4A shows a graph identifying the stabilization speed for different sub-
strate rolls according to an example.

[0007] Figure 4B shows a graph that correlates stabilization speed with inertia or a

substrate roll according to an example.

Detailed Description

[0008] Printing systems may be used to print different types of substrates. For each
particular type of substrate the printer parameters may be changed to provide for an

adequate quality level.
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[0009] For example, printer parameters can include tension on the substrate through-
out the printing process, the amount of print fluid to use in a swath the suction on the
print zone, or may be parameters suggesting the use of additional printing accessories,
such as absorbent materials below the substrate in case of textile substrates or sub-

strates with high ink absorption.

[0010] In cases wherein an additional accessory is needed the setting of the parameter

may include prompting a message to the user indicating the need to use such acces-

sory.

[0011] Figure 1 shows an example of a printing system 1 comprising a feeding mech-
anism 10 for feeding a substrate 3 from a substrate roll 2 to a print zone 11 of the
printing system 1 and a printhead 5 wherein, after processing by the printhead 5, a

printed substrate 30 is obtained.

[0012] As mentioned above, the function of the feeding mechanism 10 is to manage
the feeding of the substrate 3 from its loading wherein it is provided in the form of a
substrate roll 2 until it is fed to the print zone 11. The example feeding mechanism 10
of figure 1 comprises a feeding roller 21 wherein the substrate roll 2 is provided, the
feeding roller 21 may comprise a motor which speed is controllable and an encoder 22

to provide the system with the angular position and/or velocity of the feeding roller 21.

[0013] Further, the feeding mechanism 10 of figure 1 comprises a media advance
mechanism 4 comprising a pair of media advance rollers 41, 43 being at least one of
them powered by a motor and comprising an encoder 42 to determine its position
and/or speed. The media advance mechanism 4 is adapted to receive a substrate 3
sheet and it pulls the substrate from the substrate roll 2 as to feed it towards the print
zone 11. In an example, the feeding roller 21 may be configured to maintain a constant
tension on the substrate 3 by acting upon the substrate 3 with a force in a direction

opposite to the pulling direction of the media advance mechanism 4.

[0014]In an example, a controller 12 is provided in the printing system wherein such

controller may issue a first command signal 210 to control the motor associated to the
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feeding roller 21 and/or a second command signal 410 to control the motor associated
to the media advance mechanism 4. Further, the controller 5 may receive a feeding
roller signal 220 from the feeding roller encoder 22, that signal may be associated, for
example, to the angular position of the feeding roller 21 and/or the current speed of the
feeding roller 21. Likewise, the controller 5 may receive a media advance signal 420
originated from the media advance encoder 42 associated to the media advance
mechanism 4 that may be related to the angular position and/or speed of at least one
of the media advance rollers 41, 43. Also, the controller 12 may further be used to
control parameters in the printhead 5 (such as ink amount or swath) so it has a bi-

directional communication link 50 with the printhead 5.

[0015] A controller is considered, within the context of this disclosure, as any device
comprising a processor and a memory being the processor configured to execute a set
of instructions in view of an input (that may be stored in the memory) and issue an

actuation signal.

[0016]In an example, the feed roller encoder 22 and/or the media advance encoder
42 may be used for determining parameters of the substrate 30, e.g., the angular po-
sition of the rollers may be used for determining the thickness of the substrate, as will
be explained in more detail by making reference to figure 2. Also, the speed of the
rollers may be used for estimating an inertia of the substrate roll 2, which is an indica-
tion of its mass as will be explained in more detail with reference to figures 3, 4A and
4B.

[0017] The information from the encoders can, therefore, be used to determine the
feeding mechanism parameters, such as angular position or speed and those feeding
mechanism parameters may, in turn, be used to calculate (or, at least, estimate) sub-
strate parameters, such as thickness or mass. The substrate parameters can be used
also to identify a type of substrate that is loaded on the printing system and such iden-
tification may be used to select parameters on the printing system or a set of preset

parameters.
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[0018]In an example, the controller may access a look up table wherein a set of sub-
strate parameters (such as thickness and/or mass) correspond to a determined type
of substrate 3 and, for each type of substrate a set of parameters are established. In
this manner, upon detection of a substrate type, the controller 12 may preset several
parameters of the printing system which may be, for example, swath, substrate ten-
sion, ink quantity to use, print zone suction or may issue alerts to the user indicating
the need to use some specific accessories of the printing system, such as, an absor-
bent below the substrate, a post processing station, a curing station, etc. In the context
of the present disclosure, swath is to be understood as the width of each line of print

fluid used in a printing pass.

[0019]In an example, the substrate parameters may be roughly estimated as there
may be no need to identify the properties of a substrate 3 in much detail. In a particular
example, the substrate determination needs to differentiate between a paper and a
textile, since the mass differences are so big, a rough estimation of the mass may be

enough to determine the preset conditions for the substrate 3.

[0020] Figure 2 shows a flow diagram wherein a pair of encoders may be used to de-
termine the thickness 200 of a substrate roll 2. Initially, an initial radius (R1) of the
substrate roll 2 is established and a distance (d) is selected 202, the first radius (R1)
may be a previously known radius, e.g., a previously measured radius and the distance

(d) may be a pre-determined length of substrate to perform the thickness calculation.

[0021] Then, one of the rollers, for example, one of the rollers from the media advance
mechanism 4 is actuated 202 and the substrate roll 2 is pulled by a length of substrate
3 corresponding to the distance d, such length may be measured by the media ad-

vance encoder 42.

[0022] Subsequently, the angular position (a) of the feeding roller 21 is measured 203,
e.g., by means of the feeding roller encoder 22. Since a determined amount of sub-
strate 3 has been withdrawn from the substrate roll 2, its radius has now changed to a
new radius (R2). Such radius can be easily calculated given that the angular position

(a) was measured and the arc for such angular position (a) is substantially the distance
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(d) of substrate 3 withdrawn from the substrate roll 2. Then, the new radius (R2) may

be estimated by the equation:

R — d
27 a[rad]

[0023] Finally the thickness is estimated 204 in view of such radius. In particular the
thickness of the substrate 3 is proportional to the difference between the initial radius
(R1) and the new radius (R2).

[0024] Figure 3 shows a flow diagram wherein a roller may be used to estimate the
inertia 300 as substrate parameter. In the example of figure 3 a roller, for example, the
feeding roller 21 may be used. In this example, the controller 12 issues a command
signal to the motor 301 so that the feeding roller 21 is moved to a determined speed

(V). This speed may be controlled, e.g., by pulse width modulation.

[0025] Then, a timer is started 302 and the speed increases. A decision block 303 de-
termines if the speed has reached a stabilization speed, e.g., 95% of the determined
speed (V). If it has not reached this stabilization speed, the timer is maintained and, if
it reaches the stabilization speed the timer is stopped 304. As aresult a time is obtained
305 wherein this time to reach the stabilization speed is related to the inertia of the

substrate roll 2 as will be explained in more detail with reference to figures 4A and 4B.

[0026] Figure 4A shows a graph that shows the stabilization speed for different sub-
strates 3. In particular, a condition 401 with a textile moved by a roller at 24V, another
condition 402 wherein the textile of the first condition is moved by a roller at 15V, a
third condition 403 wherein a banner is moved by a roller at 24V and a fourth condition

404 wherein the banner of the third condition is moved by a roller at 15V.

[0027] From figure 4A it can be seen that, although the nominal speeds of the roller are
different (a 24V fed rolled is faster than a 15V fed roller) the stabilization time as 95%
of the final speed is very similar. Therefore, an estimation of the inertia based on such

measurements can be considered to be robust to the nominal speeds of the rollers,
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i.e., of the type of roller to use in the printing system.

[0028] For these examples, the stabilization speed is considered to be a speed of about
95% of the setting speed issued by the controller 12. Nonetheless, as can be seen
from the graph, other percentages may also provide similar results, in particular, the

range from 80% to 100% of the setting speed.

[0029] Also, figure 4A shows that a rough estimation of the inertia may be enough to
differentiate between a textile and a banner. Also, the printing parameters are different
between these two types of substrates. On the other hand, some of the printing pa-
rameters amongst textiles may be similar so this rough estimation may be enough to

establish at least some of the preset parameters.

[0030] Figure 4B shows a graph wherein the stabilization speed has been correlated
to the moment of inertia of the print roll 2. The function 406 may be used to calculate
the current inertia of the print roll 2 to establish the preset to use and, alternatively,

provide the user with information about the substrate being used in a printing process.

[0031] The thickness of the substrate 3 and the inertia of the substrate roll 2 are exam-
ples of substrate parameters that may be obtained by using existing elements within
the print system, such as encoders to determine properties of the substrate. Either one
of them may be useful to establish or, at least, estimate the type of substrate that is
being loaded to the printing system. In a particular example, both of such parameters
are estimated and the type of substrate is determined by the controller 12 by identifying
in a look-up table the type of substrate on the look-up table that is more similar in view
of the estimated substrate parameters. Then the preset parameters configured on the

look-up table for such substrate are used throughout the printing process.

[0032]In essence, the look-up table comprises preset parameters and a set of sub-
strate parameters. The printing system may select, depending the set of substrate pa-

rameters estimated, the preset to be used by the printing system.

[0033]In an example, the determination of the preset to use may be determined by
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using the expression:

A= a,(x; —y1)% + a3 (0, = 2% + 0+ @ (0 — yn)%;

wherein a1, az, a, correspond to a weighing constant to determine the hierarchy of the
substrate parameters, X1, X2, Xn correspond to the substrate parameters on the look-up
table and y1, y2, yn correspond to the measured (or estimated) substrate parameters.

The preset value to select would be the preset that has the lowest value of A.

[0034]In particular, it is disclosed a substrate selection method for a printer wherein
the printer comprises a feeding mechanism including a feeding roller to receive a sub-
strate roll and a media advance roller to receive a substrate from the substrate roll, the
method comprising:
¢ actuating the feeding roller or the media advance roller;
¢ measuring a feeding mechanism parameter on the feeding roller or the me-
dia advance roller;
¢ calculating a substrate parameter in view of the feeding mechanism param-
eter;
¢ determining from a table a substrate type of in view of the substrate param-
eter; and

¢ selecting a preset on the printer in view of the substrate type.

[0035] The feeding mechanism parameter may be, e.g., the angular displacement of
the media advance roller and/or the feeding roller. In an example, the feeding mech-
anism parameter is the rotational speed of the media advance roller and/or the feeding
roller. Additionally, the feeding mechanism parameter is one of the voltage, current or
power on a motor connected to the media advance roller and/or the feeding roller.
Further, the method may be performed using more than one feeding parameter, e.q.,

both, the angular position and the rotational speed of either one or both rollers.

[0036]In an example, the media advance roller and/or the feeding roller are actuated
to rotate a determined angle. The angle may be an angle calculated to pull from the

substrate roll a determined length or distance of substrate.
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[0037] Additionally, the feeding mechanism parameter may be the angular displace-

ment of the media advance roller and/or the feeding roller.

[0038] Furthermore, actuating the feeding roller or the media advance roller may com-
prise sending an actuation signal to a motor to actuate at a configured speed. In this
case, the feeding mechanism parameter may be, e.g., the time from the send of the
actuation signal until the motor reaches a determined percentage of the configured
speed. As explained above, this time to reach the stability speed is a function of the
inertia of the substrate roll. The percentage of the configured speed (or, the stabiliza-
tion speed) is, in an example, a percentage in the range from 80% to 100% of the

configured speed.

[0039] The preset of the printer may comprise setting parameters such as, for example:

swath, ink quantity, print zone suction, and/or substrate tension.

[0040] Also, a printing system is disclosed, wherein such system comprises:
¢ afeeding mechanism adapted to feed a substrate from a substrate roll to a
print zone;
¢ a printhead located in the print zone; and
e acontroller
wherein the feeding mechanism comprises a set of rollers being the controller con-
nected to an encoder of the feeding mechanism and to correlate a signal received from

the encoder to a substrate type.

[0041] The controller of the system may be to correlate the signal from the encoder to

a substrate type by using a look up table.

[0042] Further, the controller may be to determine a print parameter on response to the

correlation to a substrate type.

[0043] As mentioned above, print parameters can be at least one selected from: swath,

ink quantity, print zone suction, and/or substrate tension.
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[0044]In an example, the signal received from the encoder is the angular position of a

roller and/or the speed of a roller.
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Claims

1. A substrate selection method for a printer wherein the printer comprises a feed-

ing mechanism including a feeding roller to receive a substrate roll and a media ad-

vance roller to receive a substrate from the substrate roll, the method comprising:

actuating the feeding roller or the media advance roller;

measuring a feeding mechanism parameter on the feeding roller or the
media advance roller;

calculating a substrate parameter in view of the feeding mechanism pa-
rameter;

determining from a table a substrate type of in view of the substrate pa-
rameter; and

selecting a preset on the printer in view of the substrate type.

2. The method of claim 1 wherein the feeding mechanism parameter is the angu-

lar displacement of the media advance roller and/or the feeding roller.

3. The method or claim 1 wherein the feeding mechanism parameter is the rota-

tional speed of the media advance roller and/or the feeding roller.

4, The method of claim 1 wherein the feeding mechanism parameter is one of

the voltage, current or power on a motor connected to the media advance roller

and/or the feeding roller.

5. The method of claim 1 wherein the media advance roller and/or the feeding

roller is actuated to rotate a determined angle.

6. The method of claim 1 wherein the feeding mechanism parameter is the angu-

lar displacement of the media advance roller and/or the feeding roller.

7. The method of claim 1 wherein actuating the feeding roller or the media ad-

vance roller comprises sending an actuation signal to a motor to actuate at a config-

ured speed.
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8. The method of claim 7 wherein feeding mechanism parameter is the time from
the send of the actuation signal until the motor reaches a determined percentage of
the configured speed.

9. The method of claim 8 wherein the determined percentage of the configured
speed is a percentage in the range between 80% and 100%.

10. The method of claim 1 wherein the preset of the printer comprises setting pa-
rameters for. swath, ink quantity, print zone suction, and/or substrate tension.

11. A printing system that comprises:

¢ afeeding mechanism adapted to feed a substrate from a substrate roll

to a print zone;

¢ a printhead located in the print zone; and

e a controller
wherein the feeding mechanism comprises a set of rollers being the controller con-
nected to an encoder of the feeding mechanism and to correlate a signal received
from the encoder to a substrate type.

12.  The system of claim 11 wherein the controller is to correlate the signal from
the encoder to a substrate type by using a look up table.

13.  The system of claim 11 wherein the controller is to determine a print parame-
ter on response to the correlation to a substrate type.

14.  The system of claim 13 wherein the print parameter is swath, ink quantity, print
zone suction, and/or substrate tension.

15.  The system of claim 11 wherein the signal received from the encoder is the
angular position of a roller and/or the speed of a roller.
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