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PRINTHEAD ASSEMBLY MODULE

BACKGROUND
{06001} in some inkjet printers, a stationary media wide printhead assembly,
commonty calied a print bar, is used to print on paper or other print madia moving past

the print bar.

DRAWINGS
{0002} Fig. 1 is a bottom side plan view illustrating one example of a modular print
bar.
10003] Figs. 2 and 3 are bottom side and {op side perspectives, respectively,
Hustrating one example of a printhead assembly module such as might be used in the
print bar of Fig. 1.
{00047 Fig. 4 is an exploded perspective of the printhead assembly module shown in
Figs. 2and 3.
[0005] Fig. 5 is a close up exploded perspective of the printing fluid flow structure in
the printhead assembly module shown in Fig. 4.
{0006} Figs. 8 and 7 are top and bottom plan views, respectively, of the botiom plate
in the printing fluid flow structure shown in Fig. 5.
100071 Figs. 8 and 9 are top and botlom plan views, respectively, of the middle plate
in the printing fluid flow structure shown in Fig. 5.
10008} Figs. 10 and 11 are top and bottom plan views, respectively, of the top plate
in the printing fluid flow structure shown in Fig. 5.
[0008] The same part numbers are used 1o designate the same or similar parts
throughout the figures.

DESCRIPTION

10010} Media wide print bars for inkjet printers must meet precise dimensional
requirements to maintain the appropriate position and spacing during printing. Scaling
print bars to print on wider media, for example o span B, C, D or even E size media
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sheets, presents special challenges for cost-effective manufacturing and high
performance. For example, dimensional tolerances such as size, position and flatness
for the cast or molded parts in chassis and flow structure increase with length while the
dimensional requirements for the assembled parts are the same regardiess of length.
For another example, the reliability requirements for a wider print bar will usually be
more stringent than for a narrower print bar due o the greater number of printheads and
other parts that can fail, as well as the greater cost to reject a defective print bar at the
factory or to replace a defective print bar in a printer.

00111 A new modular print bar has been developed {0 help meet the challenges of
scaling print bars up to print on wider media. In one example, the new print bar includes
muitiple interchangeable printhead assembly modules stacked end o end with a part of
each module overiapping a part of an adjacent module. Each module may include, for
example, two rows of printheads in a staggered configuration where one printhead in
each row extends into the overlap betweean modules for seamiess printing across the
full span of the print bar. A modular print bar allows narrower individual printhead
agsemblies, half the width of an A-size page for example, reducing the length and
corresponding dimensional wlerances of the chassis and flow distribution parts. Also,
the use of narrower printhead assemblies helps moderate reliability requirements for a
wider print bar by limiting reliability primarily 1o the narrower individual assemblies.
10012} Unfortunately, the external shape of a stackable module with the desired
overiap presents spatial problems for the flow distribution parts supported in oron the
chassis. For example, notching the ends of the chassis to enable stacking reduces the
space available at each end for routing printing Hluid to the printheads, eliminating the
repeating geometric flow blocks used in earlier monolithic bars as a viable option for the
new modular print bar. Accordingly, a new fluid flow structure has been developed to
help effectively implement the noiched modules. In one example, the new flow
structure includes slots to carry printing fluid to the printheads and corresponding
channels to distribute printing fluid to the slots. The slots and channels are arranged on
one or more plates so that the arrangement is the same when rotated 180° about an
axis of symmelry located at the geomelric center of the arrangement. The symmetrical
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arrangement of the channels and siots allows the same fluid flow "solution™ on both
ends of the notched, stackable module. Also, the channels may be formed in different
levels in multiple plates o further shrink the foolprint of the fluid flow structure.

[0013]  These and other examples shown in the figures and described herein are
non-imiting examples. Other examples are possible and nothing in this Descriplion
shouid be construed to limif the scope of the invention which is defined in the Claims
that follow the Description.

00141  As used in this document, "printhead” and “print bar” are not limited to printing
with ink but also include inkjet type dispensing of other fluids andfor for uses other than
printing; "stack” means things arranged one next to another or one upon anocther; and
*upstream”, "downstream”, "lop”, "bottom” and other terms of orientation or dirgction are
determined with reference o the usual orientation of a print bar when installed in printer
for printing in which the printheads face vertically downward.

{00153 Fig. 1 is a bottom side plan view illustrating one example of a modular print
bar 10 that includes two interchangeable printhead assembly modules 12 stacked end
o end with a protruding end of one module overlapping a protruding end of the adjacent
module. Figs. 2 and 3 are botiom side and top side perspectives, respectively,
iHustrating one example of a printhead assembly module 12 such as might be used in
print bar 10 shown in Fig. 1. Fig. 4 is an exploded perspactive of printhead assembly
moduie 12 shown in Figs. 2 and 3. Referring to Figs. 1-4, each printhead assembly
module 12 includes printheads 14A-14F and a multi-part printing fluid flow structure 16
supported by a chassis 18. Module 12 ailso includes a shroud 20 surrounding
printheads 14A-14F and covering the underlying paris. In addition to supporting
printheads 14A-14F and flow structure 16, chassis 18 usually will provide structural
support and reference surfaces for accurately mounting module 12 in 8 printer as part of
a modular print bar 10, for example as part of 8 media wide print bar. Although two
moduies 12 each with six printheads 14A-14F in a staggered arrangement are shown in
Fig. 1, other print bar and module configurations are possible. For example, more
modules with more or Tewer printheads could be used and with the printheads arranged
differently from that shown.
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{08186} Printheads 14A-14F are arranged in two rows -- printheads 14A-14C are
atigned across the upstream part 22 of chassis 18 in the X direction and printheads
14D-14F are aligned across the downstream part 24 of chassis 18 in the X direction. As
noted above, "upstream” and "downstream” and other such refgrences to orientation
and direction are taken with respect to the usual position of a module 12 when it is
installed in a printer and the printer is ready for printing -- the printer will be oriented so
the print media moves horizontally past the print bar and ink or other printing fluid is
dispensed vertically downward from the print bar on to the media. X, Y, Z axes are
noted on each of the figures o help clearly and consistently depict orientation among
the different views. The Y axis, or the Y "direction” as it is somelimes called, shows the
diraction print media usually would move past the printhead assembly module. The X
axis, or X "direction” as it is sometimes called, is perpendicular to the media direction
and is usually aligned with the print bar. That is to say, the print bar is usually aligned
perpendicular o the media direction, although skewing the print bar to the media
direction may be possible in some implementations. The £ axis, or Z direclion as it is
sometimes called, is perpendicular to the X and Y directions and is aligned with the
direction printing fluid is usually dispensed from the print bar.

100171 Referring fo Figs. 2-4, the upstream and downstream paris 22, 24 of chassis
18 are offset from one ancther in the X direction to form noiched ends 26, 28, Inthe
example shown, each notched end 26, 28 is defined by a protruding part 30, 32 of each
chassis part 22, 24, respectively, and a notch 34. Printheads 14A-140C in upstream row
36 are offsel from printheads 14D-14F in downstream row 38 in the X direction in a
staggered configuration in which each printhead in one row 36, 38 overlaps a printhead
int the other row 36, 38 for seamiess printing across module 12, and so that a printhead
14C in upstream row 36 extends past the downsiream part 24 of chassis 18 at one end
26 and a printhead 14D in downstream row 38 extends past the upstream part 22 of
chassis 18 al the other end 28.

{0018}  As shown in Fig. 1, the upstream row 36 of printheads 14A-14C in each
module 12 is aligned with the upstream row of printheads in the other module in the X
direction and the downstream row 38 of printheads 14D-14F in each module 12 is
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aligned with the downstream row of printheads in the other module in the X direction.
Also, the protruding ends 30, 32 of each module overlap so that printheads 14C and
14D for seamiess printing across print bar 10. Each module 12 is identical to and thus
interchangeable with every other module 12.

[0019] Fig. 5 is a close up exploded perspective of flow structure 16 in the printhead
assembly module 12 shown in Fig. 4. Referring to Figs. 4 and 5, in the exampie shown,
flow structure 16 includes three parts -- a botlom plate 40, a middle plate 42, and a op
plate 44. Printheads 14A-14F are aifached to bollom plate 40, as shown in Fig. 4. As
described in detail below, printing fluid flows to each printhead 14A-14F through
corresponding slots in bottom plate 40. In the example shown, four groups of siols
deliver four printing fluids to each printhead 14A-14F.

[0020] Figs. 6-11 are top and bottom plan views of bottom plate 40 (Figs. 6 and 7},
middie plate 42 (Figs. 8 and 8}, and top plate 44 (Figs. 10 and 11). Printing fluids enter
flow structure 16 from the supply or through an intermediate delivery system at top of
top plate 44, pass through a network of ports, channels and slots to the printheads at
the bottom of bottom plate 40, The designations C, M, Y, K in the figures refer 1o cyan,
magenta, vellow and black {K} ink as one example of the four printing fluids. Other
printing fluids and/or combinations of printing fluids are possible. For one example,
more than one of the four printing fluids could be the same type of printing fluid {e.g.,
black ink or white ink). Also, ink designations C, M, Y, K are used for convenience oniy
o more clearly show the arrangement of the various flow passages.

100213 Referring first to Figs. 6 and 7, botfom plate 40 includes a top 50 {(Fig. 6}, a
bottormn 52 (Fig. 7} and passages 54 through which printing fluid may flow through plate
40 from top 50 to botlom 52, Passages 54 include a first two groups of slots 46C, 46M
through which first and second printing fluids, respectively, may flow through plate 40
from top B0 to botlom 52, Passages 54 also include two groups of channels 58Y, 56K
in top 50 through which third and fourth printing fluids, respeclively, may flow (o a
second two groups of slots 48Y, 48K in botlom 52. Each group of channels 58Y, 58K
includes a first channel 56Y1, 56K1 connected (o one of the slots 48Y, 48K, g second
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channel 56Y 2, 56K2 connected {0 two of the slots 48Y, 48K, and a third channel 56Y3,
56K3 connected to three of the slots 48Y, 48K,

100221 Referring to Figs. 8 and 8, middie plate 42 includes a top 58, a bottom 50,
and passages 62 through which printing fluid may flow through plate 42 from top 58 o
bottom 80, Passages 62 include two groups of channels 84C, 84M in top 58 through
which the first and second printing fluids, respectively, may flow to slots 66C, 66M in
bottom 80. Each group of channels 640, 84M includes a first channel 64C1, 84C2
connected o one of the siols 66C, 66M which is aligned with a corresponding slot 46C,
46M in bottom plate top 50, a second channel 84C2, 64M2 connected o two of the slots
660, 66M which are aligned with corresponding slols 46C, 46M in bottom plate top 50,
and a third channel! 84C3, 64M3 connected fo three of the slots 66C, 66M which are
aligned with corresponding siots 46C, 46M in botlom plate top 50.

100231 Middle plate passages 62 also include two groups of poris 68Y, 68K in top 58
through which third and fourth printing fluids, respectively, may flow o channels 70Y,
70K in bottom 80. Each group of ports 68Y, 68K includes a single first port 68Y1, 68K1
connected {0 & first one of the channels 70Y, 70K which is aligned with first channel
56Y1, 56Y2 in bollom plate top 50, a single second port 68Y2, 88K2 connected o a
second one of the channels 70Y, 70K which is aligned with second channel 568Y2, 56K2
int bottom plate top 5Q, and a single third port 88Y 3, 68K3 connected (o a third one of
the channels 70Y, 70K which is aligned with third channel 56Y3, 56K3 bottom plate top
50.

10024] Referring to Figs. 10 and 11, top plate 44 includes a top 72, a botlom 74, and
passages 76 through which printing fluid may flow from top 72 to bottormn 74. Passages
76 include a first two groups of porls 78C, 78M in top 72 through which the first and
second printing fluids, respectively, may flow to channels 80C, 80M in bottom 74. Each
of the first two groups of ports includes a single first port 78C1, 78M1 connected (o a
first one of the channels 80C1, 80M1 which is aligned with a first channel 64C1, 64M1
int middie plate top 58, a single second port 78C2, 78M2 connecled to 2 second one of
the channels 80C2, 80M2 which is aligned with a second channel 864C2, 64M2 in middle
plate top 58, and a single third port 78C3, 78MC connecled to a third one of the
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channels 80C3, 80M3 which is aligned with a third channel 84C3, 83M3 in middle plate
top 58. Passages 76 also includes a second two groups of ports 82Y, 82K through
which the third and fourth printing fluids, respeclively, may flow through fop plate 44
from top 72 to botlom 74. Each port 82Y, 82K in top plate 44 is aligned with a
corresponding port 88Y1-68Y 3, 68K 1-68K3 in middie plate top 58,

{00257  Plates 40, 42, and 44 are assembled together to form an integrated network
of poris, channels and slots in which the ports carry Tluid o channels that distribute the
fluid to slots that carry the fluid to the printheads. The fluid distribution channels
64C/80C, 64M/BOM for the first and second printing fluids, cyan and magenta inks in
this example, are formed in the bottom 74 of top plate 44 and in the fop 58 of middie
plate 42. Thus, the first and second printing fluids flow through one level of ports 78C,
78M to channels 64C/80C, B4M/8OM where they are distributed o the printheads
through three levels of siots 668C/46C, 66M/46M. By contrast, the fluid distribution
channels 70Y/56Y, 7QY/56K for the third and fourth printing fluids, yeliow and black in
this example, are formed in the bottom 80 of middie plate 42 and in the top 50 of bottom
plate 40, Thus, the third and fourth printing fluids flow through three levels of ports
B2Y/68Y, 82K/G8K to channels 70Y/58Y, 70Y/56K where they are distributed to the
printheads through one lavel of slots 48Y, 48K. Accordingly, the flow path for the first
and second printing fluids may be represented by the sequence P-C-0-8-8-5 {port to
channel to channel {o slot {o slot to siot) compared to P-P-P-C-C-8 (port {o port to port
o channel {o channel 1o siot) for the third and fourth printing fluids

00267  As used in this document, a "level” for each port, channel and slot means the
{op of a plate or the botlom of a plats.

{00271  Also, and referring to Figs. 6-11, flow passages 54, 62, and 76 are
symmetrical about a Z axis, as indicated by arrow 84, such that the arrangement of the
passages on each plate 40, 42, 44 individually and collectively is the same when rotated
180° about the axis of symmelry at the geometric center of the passages. Thus, the
fluid flow solution on one notched end of module 12 can be used to solve the same
problem on the opposite notched end. Placing a single channel for each printing fluid at
each end of the chassis to feed only one printhead helps create more space for
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alignment features {not shown) at the ends of the plates. Accordingly, the other
channels for each printing fluid are configured to feed two and three printheads,
resulting in a 1-3-2 channel arrangement for the first and second printing fluids (C, M},
noted in Fig. 8, and a 1-2-3 channel arrangement for the third and fourth printing fluids
(Y, K}. The change in sequence from 1-3-2 on the middie plate top 58 1o 1-2-3 on the
middie plaie bottom creates additional space for alignment features (not shown) at the
center of the plates and enables adding a stiffener 86 (Fig. 4) across chassis 18.
10028] A flow struciure fo distribute printing fluids to multiple printheads, the flow
structure comprising a plate, slots in the plate to carry printing fluid to the printheads,
and corresponding channgls in the plate to distribute printing fluid o the slots, the slots
and channels arranged on the piate such that the arrangement is the same when
rotated 180° about an axis of symmetry located at the geometric center of the
arrangement.
{00281 The flow structure of paragraph [0028], wherein the channels are formed in a top
part of the plate and the slots are formed in a bottom part of the plate.
{00381 The flow structure of paragraph [0028], wherein the plate includes muitiple
plates attached to one another with the channels and slots formed at least partially in
different plates.
[0031] The flow structure of paragraph [0028], wherein single first ones of the channels
are each connected 1o exaclly one of the slots, single second ones of the channels are
each connected o exactly two of the slots, and single third ones of the channels are
gach connected 1o exaclly three of the slots.
[0032] The flow structure of paragraph [0031], wherein:

the channels are arranged across the plate in a2 1-2-3 sequence in which each of
the second ones of the channels are located between the corresponding first and third
ones of the channels; or

the channels are arranged across the plate in a 1-3-2 sequence in which each of
the third ones of the channels are located betwaen the corresponding first and second
ones of the channels.
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{0033] A flow structure [o distribute printing fluids to multiple printheads, the flow
structure comprising:

a plate;

slots in the plate to carry printing fluid to the printheads; and

corresponding channels in the plate to distribute printing fluid o the slots;

the plate having a first notched end where an upstream part of the plate exiends
past a downstream part of the plate and & second noichead end opposite the first end
where the downstream part of the plate extends past the upstream part of the plate; and

single first ones of the channels are each connected o exactly one of the slots,
single second ones of the channels are each connected to exactly two of the slots, and
singte third ones of the channeis are each connacied to exactly three of the slots.
[0034] The flow structure of paragraph [0033], wherein:

the channels are arranged across the plate in a 1-2-3 sequence in which each of
the second ones of the channels are located between the corresponding first and third
ones of the channels; or

the channels are arranged across the plate in a8 1-3-2 sequence in which each of
the third ones of the channels are localed between the corresponding first and second
ones of the channels.

[0038] A flow structure fo distribute printing fluids t© multiple printheads, the flow
structure comprising:

a first plate having a top, a bottom and first and second noiched ends where one
part of the plate extends past another part;

a second plate having a top, a botlorm and first and second notched ends where
one part of the plate extends past another part, the top of the second plate attached ©
the bottom of the first plate such that the notched ends are aligned on both plates; and

a first group of channels in the top of the first plale: a first one of the channels in
the first group o distribute a first printing fluid to exactly one opening in the bottom of
the first plate aligned with a corresponding opening in the second plate and exiending
into a protruding part at the first noiched end the first plate; a second one of the

channels in the first group to distribute the first printing fluid o exactly two openings in
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the bottom of the first plate aligned with corresponding openings in the second plate;
and a third one of the channels in the first group to distribute the first printing fluid to
exactly three openings in the botiom of the first plate aligned with corresponding
openings in the second plate.

[0038] The flow structure of paragraph [0035], comprising a second group of channels
int the top of the first plate: a first one of the channels in the second group o distribute a
second printing fluid 1o exactly one opening in the bottom of the first plate aligned with a
corresponding opening in the second plate and exiending into the protruding part at the
second notched end of the plate; a second one of the channels in the second group to
distribute the second printing fluid to exactly two openings in the bottom of the first plate
atigned with corresponding openings in the second plate; and a third one of the
channels in the second group to distribute the second printing fiuid to exactly three
openings in the bottom of the first plate aligned with corresponding openings in the
second plate.

[0037] The flow structure of paragraph [0036], comprising a third group of channels in
the top of the second plate: a first one of the channels in the third group fo distribule a
third printing fluid to exactly one opening in the bottom of the second plate and
extending into the protruding part at the first notched end of the second plate; a second
one of the channels in the third group to distribute the third printing fluid fo exactly two
openings in the bottom of the second plaie; and a third one of the channels in the third
group to distribute the third printing fluid {0 exactly three openings in the bottom of the
second plate.

[0038] The flow structure of paragraph [0037], comprising a fourth group of channels in
the top of the second plate: a first one of the channels in the fourth group to distribute a
fourth printing fluid to exactly one opening in the bottom of the second plate and
extending into the protruding part at the second notched end of the second plate; a
second one of the channels in the fourth group to distribute the fourth printing fluid o
exactly two openings in the botiom of the second plate; and a third one of the channels
in the fourth group io distribute the fourth printing fluid to exactly three openings in the
bottom of the second plate.
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{00381 The flow structure of paragraph [0038], wherein each of the openings is a slol.
[0040] A print bar, comprising multiple interchangeable printhead assembly modules
stacked end to end with a part of each module overlapping a part of an adjacent
moduie.
[0041] The print bar of paragraph [0040], wherein:

an upstream row of printheads on each module is aligned with an upstream row
of printheads on each of the other modulas;

a downstream row of printheads on each module is aligned with a downstream
row of printheads on each of the other modules; and

a printhead in the upstream row of each module overlaps a printhead in the
downstream row of an adjacent module.
{00421 The print bar of paragraph [0041], wherein:

gach module includes multiple printheads supported by a chassis having an
upstream part supporting the upstream row of printheads and a downsiream part
supporting the downsiream row of printheads parallel {o the upstream row; and

the upstream and downstream rows of printheads are offset from one another
such that a printhead in the upstream row exiends past the downsiream part of the
chassis at one end of the module and a printhead in the downstream row exiends past
the upstream part of the chassis at the other end of the module.
{0043] The print bar of paragraph [0042], wherein each module includes a flow
structure o distribute printing fluid to the printheads, the flow structure supported by the
chassis over the printheads.
[0044] The print bar of paragraph [0043], wherein the flow structure includes a plate,
siots in the plate to carry printing fluid to the printheads, and corresponding channels in
the plate to distribute printing fluid to the slots, the slots and channels arranged on the
plate such that the arrangement is the same when rotated 180° about an axis of
symmeilry located at the geometric center of the arrangement.
[0048] The print bar of paragraph [0044], wherein the channels are formed in a top part

of the plate and the slots are formed in a bottom part of the plate.
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{0048] The print bar of paragraph [0045], wherein the plate includes mulliple plates
attached to one another with the channels and slots formed at least partially in different
plates.

{00471 The print bar of paragraph [0046], wherein singie first ones of the channels are
each connected o exactly ong of the slots, single second ones of the channels are each
connected o exactly two of the siols, and single third ones of the channels are each
connected 1o exactly three of the siots.

[0048] "A” and "an” as used in the claims means one or more,

{00491  The examples shown in the Figures and described above illustrate but do not
timit the invention. Other forms, details and exampies may be made without departing
from the spirit and scope of the invention which is defined in the following claims.
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CLAIMS
What is claimed is:

1. A printhead assembly module, comprising:

rmultiple printheads;

a flow structure to distribute printing fluid to the printheads; and

a chassis suppuorting the printheads and the flow structure, the chassis stackable
end to end with other printhead assembly module chassis such that the chassis of one
module overlaps the chassis of an adiacent module when the chassis are stacked end
10 end.

2. The printhead assembly maodule of Claim 1, wherein:

the chassis includes an upsiream part supporting an upsiream row of printheads
and a downstream part supporling a downsiream row of printheads paraliel to the
upstream row; and

the upstream and downstream rows of printheads are offset from one another
such that a printhead in the upstream row extends past the downstream part of the
chassis at one end of the module and a printhead in the downstream row extends past

the upstream part of the chassis at the other end of the module.

3. The printhead assembly module of Claim 1, wherein the flow structure
includes a plate, slots in the plate to carry printing fluid to the printheads, and
corresponding channels in the plate o distribute printing fluid to the slots, the slots and
channels arranged on the plate such that the arrangement is the same when rotated
180° sbout an axis of symmetry located at the geometric center of the arrangement.

4. The printhead assembly module of Claim 3, wherein the channels are
formed in a top part of the plate and the slots are formed in a bottom part of the plate.
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5. The printhead assembly module of Claim 4, wherein the plate includes
muitiple plates attached to one another with the channels and siots formed at least
partiaily in different piates.

8. The printhead assembly module of Claim 5, wherein single first ones of
the channels are each conneclied (o exactly one of the slots, single second ones of the
channels are each connected to exactly two of the slots, and single third ones of the
channels are each connecied to exactly three of the slots.

7. A printhead assembly module, comprising:
muittiple printheads;
a flow structure {o distribute printing fluid to the printheads; and
a chassis supporting the printheads and the flow structure, the chassis including:
a first notched end whare an upstream part of the chassis extends past a
downstream part of the chassis;
a second notched end opposite the first end where a downstream part of
the chassis extends past an upstream part of the chassis;
the upstream part of the chassis supporting an upstream row of the
printheads;
the downstream part of the chassis supporting a downstream row of the
printheads parailel to the upsiream row; and
a printhead in the upsiream row extends past the downstream part of the chassis
at the first end of the chassis and a printhead in the downstream row exiends past the
upstream part of the chassis at the second end of the chassis.

8. The printhead assembly module of Claim 7, wherein the flow structure
includes a plate, slots in the plate to carry printing fluid to the printheads, and
corresponding channels in the plate o distribute printing fluid to the siots.



s & 2 R 1 L T A T v <o i &« B " L & B - O R L o~ S IS

1
12
13
14
15

WO 2015/183309 PCT/US2014/040264

9. The printhead assembly module of Claim 8, wherein the plate includes a
bottom plate near the printheads, & top plate, and a middie plate sandwich between the
iop plate and the botiom plate.

10, The printhead assembly module of Claim 8, wherein the botlom plate has
a top and a bottom and passages through which printing fluid may flow from the top to
the botiom, the passages in the bottom plate including:

a first two groups of siots through which first and second printing fluids,
respectively, may flow through the bottom plate from top to botiom; and

two groups of channels in the top through which third and fourth printing fluids,
raspectively, may flow to a second two groups of slots in the bottom, each group of
channels including a first channel connected to exactly one of the slots, a second
channel connected o exactly two of the slots, and a third channel connected {o exactly
three of the slots.

11.  The printhead assembly module of Claim 10, wharein the middle plate has
a top and a bottom and passages through which printing fluid may flow from the top to
the bottom, the passages in the middie plate including:

two groups of channels in the top through which the first and second printing
fluids, respectively, may flow to slots in the bottom, each group of channels including a
first channel connected to exactly one of the siots which is aligned with a corresponding
siot in the top of the botiom plate, a second channel connecled to exaclly two of the
slots which are aligned with corresponding slots in the top of the botlom plate, and a
third channel connected to exactly three of the slofs which are aligned with
corresponding slots in the top of the bottom plate; and

two groups of ports in the top through which third and fourth printing fluids,
respectively, may flow to channels in the bottom, each group of ports including a single
first port connected to a first one of the channels which is aligned with the first channel
in the top of the botlom plate, a single second port connected to a second one of the
channels which is aligned with the second channel in the top of the botlom plate, and a
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single third port connected o a third one of the channels which is aligned with the third

channel in the top of the botiom plate.

12.  The printhead assembiy module of Claim 11, wherein the top plate has a
top and a bottom and passages through which printing fluid may flow from the top (o the
bottom, the passages including:

a first two groups of poris in the top through which the first and second printing
fluids, respectively, may flow to channels in the bottom, each of the first two groups of
ports including & single first port connectad o a first one of the channels which is
aligned with the first channel in the middie plate top, a single second port connected (o
a second one of the channels which is aligned with the second channel in the middie
plate top, and a single third port connected (o a third one of the channels which is
aligned with the third channel in the middie plate {op; and

a second two groups of ports through which the third and fourth printing fluids,
respectively, may flow through the top plate from top to botlom, each the ports in the

second two groups aligned with a corresponding port in the middle plate top.

13. A printhead assembly module, comprising an upstream row of printheads
and a downstream row of printhaads, the upstream and downstream rows of printheads
offset from one another such that a printhead in the upsiream row exiends past the
downsiream row at one end of the module and a printhead in the downstream row

extends past the upstream row at the other end of the module.

14.  The printhead assembly module of Claim 13, wherein the module is
stackable end to end with other printhead assembly modules such that part of one end
of one module overlaps part of the other end of an adjacent module when the modules

are siackad end to end.



PCT/US2014/040264

WO 2015/183309

81 A% 81 Ze
W [ w [
f § / {
% ¥
W 8¢ g w i) avi 8% vl m 1) 0¢ avi
! M ]
97— 7 \
0€ el (== =] = = = e
= e el e e el ve
9z
. ] !
\ YL \\ 214} \ Yyl mmf, L \\ =14 \ ¥l g¢

Zh






PCT/US2014/040264

WO 2015/183309

3/8




WO 2015/183309 PCT/US2014/040264

12<




5/8

16 ©

FIG. 5



PCT/US2014/040264

WO 2015/183309

A8
29V
NP
A8y

: =g : AR 1 :
H Ny : =+ N0 ﬂ nay
c b G ¢ ot ¥ 1 ¢ D8y
: >} AgY : 2] ABY : ST ARY
Al
: e \
/ Ko stm {/!wm Y ——
N 4 s
m/,,
gy ﬁ N8P ¢ By s
oY ¢ oy C Woy L DI
D9¥ H o9¥ H o9¥
5+ ABY H 5+ ABY H ABY
%
NOLLOE - 3LV d WOLLog
VG
) d hY ™y
— =1 —%
J { L { E s
u///// ¢ > e Fitie 1 74 ( 3G @ cwm
— 11 — C— 11
A—ToeG |
i X4~ v o A
_ Aoy || T \T o
| A — ) —— e
)] S } { P
) ) S ) i
)] s wx\\\\......iiriiii.f» L giaamnis nad
J

dOL - 31V 1d WOLLOE



PCT/US2014/040264

WO 2015/183309

EX04L

v,/w\wﬁ oo
\\w@ €389 ﬁﬁ p 999
® S,,,mmiw@ LAOL
o w8 | 6D
595 P 586 | 5%

NOLLOE - 3LV d 3TGOIN

A S
ﬂ\\ - EARS
W39 € )
Ff/
ol

m § \\\N@!/ﬁ
ZOVY 099 mowm//,va /J
Y
99—k ) // f— , ( —- 189
_ Y Il.ll.../ g s
NOTTE O I e e—— aAE————=N% 8 [
n rerJ . 8 e ZABD
m\mmmw @ ; ’ wk/w@ ,
EABY N XS o) SRRy I\
289~ Al ® o @ Love
rfzefiw b J I ﬂili’\ (!I.k@ X_ MQ@ “ 3+ 160
y u\\.l;\.\:an?ﬁ \lw Y /MW! ¢ m}m@w
SNYS W89 ™ evpg

0L - F1Vid 001N




PCT/US2014/040264

WO 2015/183309

T A——
EINOY 2nos ~
Aw\\\\ u R -
———— ) g = =)
< 7B wzg~ vog, 08
W -4~ [0 "eose Wk [A] \\i\.\L
A - AZ8 anes Az 1 L1 DA
e N }
.\\\\q{
£008 -

WOLLOE - 31V d d401

8/8

TN -
o x| orod
a8, ey " @

8084

gvmmm ‘vmwm ‘

JdOL - ALY d d0OL

cO8L

1084




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/040264

A. CLASSIFICATION OF SUBJECT MATTER
B41J 2/175(2006.01)i, B41J 2/145(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B41J 2/175, B41J 2/15; B41]J 2/145, B41J 2/14;, B41J 2/21;, B41J 2/155

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: printhead, module, slot, channel, row, upstream, downstream and chassis

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 6350013 Bl (SCHEFFELIN et al.) 26 February 2002 1-2,7,13-14
See abstract, column 8, line 37 - column 10, line 53, claims 1-12
and figures 6A-9.

Y 3-6,8-9
A 10-12
Y EP 0568247 A2 (HEWLETT-PACKARD COMPANY) 03 November 1993 3-6,8-9

See abstract, column 3, lines 41 — column 5, line 27, claim 1 and figures 2-4.

A US 2002-0167565 A1 (MAEDA et al.) 14 November 2002 1-14
See abstract, paragraphs [0023], [0079]-[0082] and figures 4-21.

A US 2006-0103691 A1 (DIETL et al.) 18 May 2006 1-14
See abstract, paragraphs [0035], [0058]-[0063], claims 20-24 and figures 1-13.

A WO 2012-166112 A1 (HEWLETT-PACKARD DEVELOPMENT COMPANY, L.P. et al.) 1-14
06 December 2012
See abstract, paragraphs [0013]-[0031], claims 8-13 and figures 1-4.

. . . . N .
|:| Further documents are listed in the contination of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
27 February 2015 (27.02.2015) 27 February 2015 (27.02.2015)
Name and mailing address of the ISA/KR Authorized officer

International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

inc;imile No. ++8242 4723473 Telephone No. +82-42-481-3360

LEE, Jong Kyung

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/040264
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 6350013 B1 26/02/2002 EP 1186416 A2 13/03/2002
EP 1186416 A3 26/06/2002
EP 1186416 Bl 03/03/2004
JP 2002-86695 A 26/03/2002
JP 3437963 B2 18/08/2003
US 2002-0015073 Al 07/02/2002
US 2002-0018101 Al 14/02/2002
US 2002-0030720 Al 14/03/2002
US 2002-0033861 Al 21/03/2002
US 2002-0051036 Al 02/05/2002
US 2002-0122097 Al 05/09/2002
US 2002-0180835 Al 05/12/2002
US 2003-0007034 Al 09/01/2003
US 2003-0048330 Al 13/03/2003
US 2003-0052944 Al 20/03/2003
US 2003-0122898 Al 03/07/2003
US 2004-0046824 Al 11/03/2004
US 2004-0100522 Al 27/05/2004
US 2004-0113996 Al 17/06/2004
US 2004-0165027 Al 26/08/2004
US 6123410 A 26/09/2000
US 6188414 Bl 13/02/2001
US 6250738 Bl 26/06/2001
US 6322206 Bl 27/11/2001
US 6325488 Bl 04/12/2001
US 6341845 Bl 29/01/2002
US 6428145 Bl 06/08/2002
US 6435653 Bl 20/08/2002
US 6450614 Bl 17/09/2002
US 6454955 Bl 24/09/2002
US 6464333 Bl 15/10/2002
US 6508536 Bl 21/01/2003
US 6513907 B2 04/02/2003
US 6523940 B2 25/02/2003
US 6592205 B2 15/07/2003
US 6648437 B2 18/11/2003
US 6679596 B2 20/01/2004
US 6692111 B2 17/02/2004
US 6705705 B2 16/03/2004
US 6733112 B2 11/05/2004
US 6789878 B2 14/09/2004
US 6935023 B2 30/08/2005
US 6962406 B2 08/11/2005
US 6997540 B2 14/02/2006
US 7226156 B2 05/06/2007
EP 0568247 A2 03/11/1993 EP 0568247 A3 18/10/1995
EP 0568247 Bl 12/11/1997
JP 6-206322 A 26/07/1994

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2014/040264
Patent document Publication Patent family Publication
cited in search report date member(s) date
SG 47500 Al 17/04/1998
US 5274400 A 28/12/1993
US 2002-0167565 Al 14/11/2002 JP 2002-292910 A 09/10/2002
JP 4817520 B2 16/11/2011
US 6779873 B2 24/08/2004
US 2006-0103691 Al 18/05/2006 CN 101090828 A 19/12/2007
CN 101090828 B 02/02/2011
EP 1827847 A2 05/09/2007
EP 1827847 B1 14/01/2015
JP 2008-520474 A 19/06/2008
JP 2012-6405 A 12/01/2012
US 7350902 B2 01/04/2008
WO 2006-055643 A2 26/05/2006
WO 2006-055643 A3 05/10/2006
WO 2012-166112 Al 06/12/2012 CN 103561958 A 05/02/2014
EP 2703863 Al 05/03/2014
EP 2714407 Al 09/04/2014
TW 201302494 A 16/01/2013
US 2014-0043396 Al 13/02/2014
US 2014-0043701 Al 13/02/2014
WO 2012-147278 Al 01/11/2012

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

