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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
30 April 2020 (30.04.2020)

(10) International Publication Number

WO 2020/086079 Al

WIPO I PCT

(51) International Patent Classification:
B41J 23/00 (2006.01) B41J 19/00 (2006.01)

(21) International Application Number:
PCT/US2018/057428

(22) International Filing Date:
25 October 2018 (25.10.2018)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 10300 Energy Drive, Spring,
Texas 77389 (US).

(72) Inventors: SOLE ENRECH, Lluis; Cami de Can Graells,
1-21, 08174 Sant Cugat del Valles (ES). OLTRA
RAMIREZ, Ricardo; Cami de Can Graells, 1-21, 08174
Sant Cugat del Valles (ES). VILLASANTE BEMBIBRE,
Jose Angel, Cami de Can Graells, 1-21, 08174 Sant Cu-

gat del Valles (ES). GARCIA MARTINEZ, Jose; Cami de
Can Graells, 1-21, 08174 Sant Cugat del Valles (ES).

Agent: PERRY, Garry A. et al.; 3390 E. Harmony Road,
Mail Stop 35, Fort Collins, Colorado 80528 (US).

(74)

(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,

(54) Title: PRINTER CARRIAGES

Fig. 3

w0 2020/086079 A 1 | I 000 KO Y000 0 0 0
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comprises a plurality of rolling elements including a first rolling element and a second rolling element being the first rolling element
to contact the first flat surface and the second rolling element to contact the second flat surface.

[Continued on next page]



WO 2020/086079 A1 |11} 000000 O 0O

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, IR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL 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(i))

Published:
—  with international search report (Art. 21(3))



WO 2020/086079 PCT/US2018/057428

PRINTER CARRIAGES

BACKGROUND

[00017  In a printing operation of a printing device, a carriage, which includes a
print head, is moved relative {0 a print media item for ejection of print agent from
the print head onto the print media item. The carriage may move along a carriags
guide and may be propelied along the carriage guide by a drive mechanism. A
carriage such as that described above can be employed in printing devices for
printing inks and in 3D printing devices wherein layers of build material are
selectively solidified by layers with the aid of printing fluids that are printed {0 the

lavers of build material.

{00021 Similarly, in a scanning operation of a scanning device, which may be
included in multifunction printers (MFPs) and other devices, a document o be
scanned is placed on a transparent window for scanning. The document may be
placed, face down (i.e., where "face” refers to the side of the document {0 be
scanned) on one side of the window. A carriage, which has coupled thereto a
scan bar including optics for scanning the document, may then be moved along
the length of the opposite side of the window, €.9., along a carriage rod. The
carriage, and thus the scan bar, may be propslied along the carriage rod by a

drive mechanism that includes a motor and a flexible belt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Various example features will be apparent from the detailed description

which follows, taken in conjunction with the accompanying drawings, wheregin:

[0004] Figure 1 shows a cross-section view of an example of a carriage, in this

case, for carrying a printhead of 3 printing system.
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[0005] Figure 2 shows a detail view of the guide and the slider of figure 1.

{0806} igure 3 shows a perspeclive view of a carriage according to an example.

[00071Figure 4 illustrates mechanical movements of the camriage to calibrate a

carriage according to an example.

DETAILED DESCRIPTION

[0008] In the following description and figures, some example implementations
of print apparatus, print systems, and/or prinfers are described. In examples
described herein, a “printer” or a “printing system” may be a device comprising a
carriage being the device to print content to a physical medium {e.g., paper,
textiles, a laver of powder-based build material, eic.) with a print material {e.g.,
ink or toner). For example, the printer may be a wide-format print apparatus that
prints latex-based print fluid on a print medium, such as a print medium that is
size A2 or larger. In some examples, the physical medium printed on may be a
web roll or a pre-cut sheet in the case of printing on a layer of powder-based
build material, the print apparatus may utilize the deposition of print materials in
a layer-wise additive manufaciuring process. A printer may ulilize suitable print
consumables, such as ink, toner, fluids or powders, or other raw materials for
printing. In some exampies, a print apparatus may be a three-dimensional (3D)
print apparatus. An example of fluid print material is a water-based latex ink
gjectable from a print head, such as a piezoelectric print head or a thermal inkjet
print head. Other examples of print fluid may include dye-based color inks,
pigment-based inks, solvents, gloss enhancers, fixer agents, and the like. Alsg,
the printer may comprise a carriage associated to a scanning device wherein the
scanner is to acquire content from a physical medium and store it in a digital

format.

00091 In one example, the present disclosure describes a carriage for use in

a printer side of a printing system, i.e., the part of the printing system associated
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to printing content in a physical medium. However, in another example, the
carriage of the present disclosure can be incorporated in a scanning device

associated to the printing system.

(0018} The carriage disclosed herein comprises a drive mechanism that is
used to propel the carriage along a drive direction, the carriage may comprise a
coupled a print head, when printing a document. In the present disclosure, the
carriage may comprise a motor fixedly attached to the carriage, i.e., that moves
jointly with the carriage along the drive direction or a motor remote from the
carriage but mechanically coupled as {0 move the carriage along the drive

direction.

{0011] Similarly, in the case of a scanning device, a scan bar may be coupled
fo a carriage and the scanning device may comprise a drive mechanism that is
used o propel the carriage. Such drive mechanism may be fixedly attached to

the carriage or mechanically coupled as to move it

[6012] it is therefore hereby disclosed a carriage comprising a housing being
the carriage 1o move relative to a carriage beam along a scan direction, the
carriage comprising:

~ a drive mechanism to move the carriage; and

- an alignment guide;
wherein the alignment guide is parallel 1o the carriage beam and comprises a first
flat surface and a second flat surface and wherein the carmriage comprises a
plurality of rolling elements including a first rolling element and a second rolling
glement being the first roliing element {o contact the first flat surface and the

second rolling element to contact the second flat surface.

[06013] In an example, the first flat surface is inclined with respect to the
second flat surface, e.g., the first flat surface is orthogonal 10 the second fiat
surface.
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[06014] The alignment gquide of an example of carriage according o the
present disclosure may be an L-shaped guide having sides wherein the sides of
the L define the first flat surface and the second flat surface.

[0015] In a further example, the alignment guide is a U-shaped guide wherein
two sides of the "I define the first fiat surface and the second flat surface. The

third side of the "U” may provide for an attachment surface that is to be attached

to the beam.
[0016] In other examples, the alignment guide has a rectangular cross-
section.

(00171 With respect to the manufacturing of the alignment guide, it may be
manufactured as a plate having a bend that defines the boundary between the

first flat surface and the second flat surface.

[0018] In a further example, the carriage may comprise shock-absorbing

elements, e.g., the rolling element comprises an elastomeric member.

00191 Furthermore, it is described a printing system comprising:

~ a print medium support surface to support a print medium;

- a carriage comprising a housing o receive a printhead, the printhead

comprising a set of nozzles 10 gject a printing fluid towards the print

medium;

- a carriage beam that exiends along a scan direction;

- an alignment guide parallel to a carriage beam; and

-~ a drive mechanism to drive the carriage along the scan direction;
wherein the alignment guide comprises a first flat surface and a second flat
surface being the first and second surface adjacent to one another and arranged
angled between them, and wherein the carriage comprises a first roliing element
in contact with the first flat surface and a second rolling element in contact with
the second flat surface.
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[0020] in an example, the first flat surface and the second fiat surface are
orthogonal.

(G021} Furthermore, the first flat surface and the second flat surface may be
part of an L-shaped or U-shaped guide. In a further example, the alignment guide

has a rectangular cross-section.

[0022] Also, the systermn may comprise a third flal surface remote from the
alignment guide and the carriage comprising a third rolling element in contact with
the third flat surface.

[06023] In an example, the first and second rolling elements comprise an
elastomeric member, e.g., a rubber or plastic capable to deform and returmn o its

original state as to absorb possible rugosities on the flat surfaces.

[0024] Figure 1 shows an example of a carriage 2 for use as part of a printing
system 1. In the example of figure 1, it is shown part of a printing system 1
wherein some elements have been removed to increase the intelligibility of the
figure. The printing sysiem comprises a carriage 2 that may house a printing
glement, e.q., a printhead or, in another example, a scanner. The printing system
comprises a beam 3 with a length that defines the travel distance of the
carriage 2.

[0025] A drive mechanism may be used to propel the carriage. Such drive
mechanism may compiise a motor and a flexible bell. A tensioning system may
be used o apply a constant force that maintains the proper amount of fension in
the belt. In the present disclosure, the motor and the tensioning system may be
placed at the same end of the carriage rod, with the tensioning system acting
upon a driven puiley coupled to an output of the motor. The tension applied to the

belt by the tensioning system may be increased or decreased dependent upon
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the direction of rotation of the output of the motor {0 ensure balance of forces on
both sides of the belt.

[0028] In an example, the carriage 2 may comprise a drive mechanism or an
impelling mechanism fixedly altached thereto, ie., that, in operation, moves
together with the carriage 2. The drive mechanism may comprise amotorand a
wheel {0 traction against a respective traction surface coupled to or being part of
the beam.

00277 As shown in figure 1, the system 1 may also comprise an alignment
guide 4 to help maintain the alignment of the carriage 2 with respect {0 the
beam 3. In an example, the alignment guide 4 is partially enclosed by the
carriage, being the carriage 2 to slide along the alignment guide 4. In a further
example, the beam 3 may aiso comprise a slider 5 remote from the alignment
guide 4 that acis as a further guiding mechanism for the carriage 2 along its

movement.

{0028] The alignment guide 4 of figure 1 is a U-shaped guide that has three fiat
surfaces defined by the sides of such a U-shape, a first flat surface 41, a second
flat surface 42 and an attachment surface that is {0 be atiached to the beam 3.
The first flat surface 41 is to cooperate with a first rolling element 21 provided on
the carriage and is positioned 1o slide along the first fiat surface 41. Likewise, the
second flat surface 42 is to cooperate with a second roliing slement 22 provided
on the carriage and is to slide along the second flat surface. In a further example,
the alignment may be an L-shaped guide wherein each of the sides of the

provides for a flat surface 41, 42

{0028] One of the features of the alignment guide 4 is to be able {0 maintain
the alignment of the carriage in two directions, a scanning direction, e, the
direction aiong the beam 4, and a media advance direction (M) perpendicular to
the scanning direction. The alignment guide 4 achiegves this feature by providing

that the first flat surface 41 and the second flat surface 42 are provided adjacent
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and at an angle. in the example of figure 1, the first fiat surface 41 is orthogonal
to the second flat surface 42, however, in other examples, the angle between the
flat surfaces may differ and may preferably be between 30° and 80° The
inclination between the surfaces may be achieved by using a bent plate or profile
as alignment guide 4 so that a bend defines the transition between the fiat
surfaces 41, 42.

f0038] The slider 5, may also be a U-shaped or L-shaped profile altached to
the beam 3 as to provide a stepped surface having an upper surface 51 separated
from the beam by a distance defined by the length of the profile and an
attachment surface that is {0 be attached to the beam 3. In an example, the
carriage 2 comprises a third rolling element 23 that is to cooperate with the upper
swiface 51 so that the rolling element slides along such upper surface 51,
therefore, such upper surface 51 may act as a third flat surface for sliding of the

carriage 2.

0031} Figure 2 shows g detail of figure 1 wherein the beam 3, the alignment
guide 4 and the siider 5 are shown in more detail. Figure 2 shows that the
attachment side 40 of the U-shaped alignment guide 4 comprises a slot 400 that
is to receive a fixing element, e.4., a screw to fix the alignment guide 4 o the
beam 3. The siot 400 may provide for different positions of the alignment guide 4
with respect to the beam 3 and, in particular, different separations distances
between the beam and the alignment guide 4. Also. Similarly, the slider & may be
provided with a slot that defines the distance between the upper surface 51 and
the beam.

{0032] Such slots may be used in a calibration of the pen-to-reference space,
i.e., the distance and parailelism between a printhead that is {0 be housed by the
carriage 2 and a reference, e.¢., a platen on the printing system 1 or a media that
is to be printed. In an example the alignment guide may move along a first

calibration direction (A} and the slider § may move along a second calibration
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direction (B} and the slois provide for such movements. Such calibration will be

explained in more detail with reference 1o figure 4.

[0033] Figure 3 shows an example of carriage for a printing system 1 according
to an exampie. In the example of figure 3, itis shown that a printhead 7 may be
detachably engaged to the carriage 2 as to move together with it. The printhead 7
may be defined, in general terms, as a controilable fluid ejection device that
propels droplets of printing fluid from a nozzie to form an image on a substrate
wherein such propeliing can be achieved by different technologies such as, 2.q.,
thermal injection or piezo injection.

(0034} The camriage 2 is to move along the beam 3 in a scanning direction
thereby defining the position of the printhead 7 along the width of a media o be
printed. As mentioned above, in order to achieve an accurate position of the
droplets along the width of the media a calibration proceeding may be performed
wherein the alignment between the printhead 7 and a reference surface, .¢., &
platen 8 and its parallelism may be calibrated by the movement of the alignment
guide 4 and/or the slider 5.

[0038] Furthermore, as can be sesn in the detaill of the rightmost side of the
figure, the alignment bar 4 comprises a first flat surface 41 along which a first
rofling element 21 is provided and a second fiat surface 42 along which a second
rofling element 22 is provided. The first and second fial surfaces being angled
between them and the rolling elements being to slide along the flat surfaces in a
scanning direction. The rolling elements 21, 22 may each be provided with a
housing 210, 220 and a set of wheels 211, 221. In the example of figure 3 each
rofling element comprises two wheels. Also, the carriage may comprise multiple
first rolling elements and multiple second rolling elements depending on the size
and weight of the carriage 2.

[0036] In an example, the rolling elements 21, 22 may be provided with shock-

absorption capabilities. To accomplish the shock absorption, the rolling elements
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21, 22, may be provided with an elastomeric component that helps dampen noise
due, e.g., to rugosities on the flal surfaces 41, 42. In an example, the housing
210, 220 may be made of an elastomeric material, e.g., a plastic or rubber. In a
further example, the wheels, 211, 221 may be made of an elastomeric material,
e.g., a plastic or rubber. Such elastomeric material within the rolling elements 21
provides for shock absorption in the sliding movement of the carriage along the
guide and help absorb possible rugosities or imperfections of the alignment
guide 4.

0037} In another example, the rolling elements 21, 22, may be provided of an
additional elastomeric member. Such members can include, amongst others,
Springs, gas canisters, or any element capable of recovering size and shape after

a deformation, for example, a deformation caused by a comprassing force.

[0038] Another manner of accomplishing low noise due to the sliding
movement of the carriage may be o provide a coating on the flat surfaces 41, 42
as o remove their rugosities. Examples of such coatings may be a chromed
coating.

[0038] Figure 4 illustrates possible mechanical movements that may be
performed on & carriage 2 according 1o the present disclosure as to achieve its
calibration. The calibration may comprise determining the pen-to-reference
space.

[00448] In an example, the alignment guide 4 and the slider 5 may be provided
with a movement capability so that they may be attached {o the beam at different
relative distances thereto. For example, the slider 5 may be provided with arange
of possible aitachment positions along a slot, thereby providing with a first
calibration movement along a first calibration direction (A). Likewise, the
alignment guide 4 may be provided with a siotied attachment to the beam 3 so

that the alignment guide may move along a second calibration direction (B) and
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attached at several attachment poinis along such direction, i.e., at different

positions within the siot.

f0041] Such different locations along the first calibration direction (A} and the
second calibration direction (B) may help determine the pen-to-reference
position, ie., the position of the printhead 7 along the printhead calibration
direction (C) including the inclination of the printhead with respect {0 a
reference 6.

0042 In an example calibration of the pen-io-reference spacs, ie., the
distance along the printhead calibration direction (C), a user defines the distance
along the second calibration direction (B) at a determined attachment point
between the beam 3 and the alignment guide 4, thereby defining a datum
reference for the pen-to-reference spacing. Once the attachment beitween the
alignment guide 4 and the beam 3 has been defined, the user may determine the
distance along the first calibration direction {(A), this distance may define the
parallelism between the carriage 2 and the platen 8, i.e., adjust the heading of
the printhead 7.

[0043] The preceding description has been presented to illustrate and describe
certain examples. Different sets of examples have been described; these may be
applied individuaily or in combination, sometimes with a synergetic effect. This
description is not intended o be exhaustive or to limit these principles to any
precise form disclosed. Many modifications and variations are possible in light of
the above teachings. 1t is to be understood that any feature described in relation
to any one example may be used alone, or in combination with other features
described, and may also be used in combination with any features of any other

of the examples, or any combination of any other of the examples.
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CLAIMS

1. A carriage comprising a housing being the carriage 1o move relative o a
carriage beam along a scan direction, the carriage comprising:

- a drive mechanism to move the carriage; and

- an alignment guide;
wherein the alignment guide is parallel to the carriage beam and comprises a first
flat surface and a second flat surface and wherein the carriage comprises a
plurality of rolling elements including a first rolling element and a second rolling
eglement being the first rolling element {o contact the first flat surface and the

second rolling element to contact the second flat surface.

2. The carriage of claim 1, wherein the first flat surface is inclined with respect

to the second flat surface.

3. The carriage of claim 1, wherein the first flat surface is orthogonal to the

second fiat surface.

4, The carriage of claim 3, wherein the alignment guide is an L-shaped quide
having sides wherein the sides of the L define the first flat surface and the second

fiat surface.

5. The carriage of claim 3, wherein the alignment guide is a U-shaped guide

whearein two sides of the U define the first fiat surface and the second flat surface.

8. The carriage of claim 1, wherein the alignment guide has a rectangular

cross-sechion.

7. The carriage of claim 1, wherein the alignment guide is a plate having a
hend that defines the boundary between the first flat surface and the second flat

surface.
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8. The carriage of claim 1, wherein the rolling element comprises an
elastomeric member.

g. A printing system comprising:

- & print medium support surface 1o support a print medium;

- & carriage comprising a housing o receive a printhead, the printhead

comprising a set of nozzles to eject a printing fluid towards the print

medium;

- g carriage veam that extends along a scan direction,

- an alignment guide parallel to a carriage beam; and

- a drive mechanism to drive the carriage along the scan direction;
wherein the alignment guide comprises a first flat surface and a second flat
surface being the first and second surface adjacent to one another and arranged
angled between them, and wherein the carriage comprises a first rolling element
in contact with the first flat surface and a second rolling element in contact with
the second flat surface.

10.  The system of ciaim 8, wherein the first flai surface and the second flat

surface are orthogonal.

11.  The system of claim 9, wherein the first flat surface and the second flat

surface are part of an L-shaped guide.

12.  The system of claim 8, whersin the first flat surface and the second flat

surface are part of a U-shaped guide.

13. The system of daim 9, wherein the alignment guide has a reclangular
cross-section.

14.  The system of claim 9, further comprising a third flat surface remote from
the alignment guide and the carriage comprising a third rolling element in contact
with the third flat surface.
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15. The system of claim 9, wherein the first and second rolling elements comprise

an elastomeric member.
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