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(57) Abstract: The present disclosure provides an imaging apparatus (100) comprising a scanning printer carriage (110), a carriage
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to the scanning printer carriage (110) by wireless data transfer (201), and the power source (150) transmits power (300) to the scanning
printer carriage (110) through an electrically conductive element (302) in the transmission belt (130).
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SCANNING PRINTER CARRIAGE

BACKGROUND

[0001] In imaging devices, such as inkjet printer systems, the printheads
are contained within a moving printer carriage, and the printer carriage is
scanned, back and forth across the print medium, along carriage rails that are

disposed perpendicular to the print direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Various features of the present disclosure will be apparent from the

detailed description which follows, taken in conjunction with the accompanying

drawings, which together illustrate features of the present disclosure, and

wherein:
[0003] Figure 1 is a simplified view of an example printer system;
[0004] Figure 2a is a schematic diagram of an example printer system

transmitting data;

[0005] Figure 2b is a schematic diagram of an example printer system
transmitting data;

[0006] Figure 3a is a schematic diagram of an example printer system
transmitting power;

[0007] Figure 3b is a schematic diagram of an example printer system
transmitting power;

[0008] Figure 4 is a schematic diagram of an example printer system,
transmitting both data and power;

[0009] Figure 5 is a flow chart of an example method; and

[0010] Figure 6 is a schematic representation of a computer-readable
medium according to an example.

[0011] In the drawings, like parts are denoted by like reference numerals.
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DETAILED DESCRIPTION

[0012] Some printer systems, such as serial dot matrix, piezo and thermal
inkjet printers, employ a scanning printer carriage which traverses along a
scanning rail (or set of rails) that are disposed parallel to the print medium surface,
and perpendicular to the print direction. Electrical power and print data are
provided to the printer carriage, and feedback data may also be received from
the printer carriage, whilst the printer carriage is scanning back and forth across
the print medium. The data and power is provided by at least one dedicated cable

to the scanning printer carriage.

[0013] Figure 1 shows an example printer system 100 having a scanning
printer carriage 110 which moves along a scanning rail 135. The scanning printer
carriage 110 contains the printer system printheads, and in some examples, the
printing fluid reservoir(s), e.g. ink cartridge(s). The printheads eject ink 115 onto

the print medium 10 below the scanning printer carriage 110.

[0014] A carriage motor 120 drives a transmission belt 130, which
accelerates and decelerates the scanning printer carriage 110, back and forth,
across the print medium 10 perpendicular to the print direction 20. In some
examples, the position of the scanning printer carriage 110 can be controlled to
within under a tenth of a millimetre. In some examples, the print process can run
both when the scanning printer carriage 110 is scanned in a first direction (for
example, from left to right across the width of the print medium 10), and in a
second direction (for example, from right to left across the width of the print
medium 10) along the scanning rail(s) 135, allowing an increase in printing

speeds.

[0015] The example shown, print medium 10 is moved relative to the
scanning printer carriage 110 in the print direction 20. In some examples, the print
medium 10 is stationary, and scanning printer carriage and associated
components are moved opposite to the print direction 20, as well as scanning

back and forth along the scanning rail(s) 135 across the print medium 10.
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[0016] The transmission belt 130 is driven by the carriage motor 140, and
in some examples, the scanning printer carriage 110 may be attached to a
designated point along one side of the transmission belt 130. As the carriage
motor 140 drives the transmission belt 130, the scanning printer carriage 110 is
impelled along the scanning rail(s) 135 by the transmission belt 130. In some
examples, the transmission belt 130 is a toothed rubber belt held under tension.
In some examples, the transmission belt 130 may be a drive wire, driven back
and forth by a winch driven by the carriage motor 120. Drive wires are also under
tension so as to eliminate any play in the wire. The drive wires may be bare wire,

capable of conducting electricity, for example.

[0017] The example printer system 100 has one or more printed circuit
boards (PCBs), which comprise the printer control electronics 105 used to both
control and power the internal components of the printer system 100. A printed
circuit board mechanically supports and electrically connects electronic
components using conductive tracks, pads and other features etched from copper
sheets laminated onto a non-conductive substrate. Multiple PCBs may be

connected to each other via one or more buses.

[0018] In the example shown in Figure 1, the printer control electronics 105
include a data control unit 140 that transmits the print data to the scanning printer
carriage 110. The print data transmitted from the data control unit to each
printhead in the scanning printer carriage 110 may comprise, for example,
information relating to the colour, volume and timing for ejection of each ink
droplet 115. Instructions for effecting movement of the scanning printer carriage
110 are sent from the data control unit 140 to the carriage motor 120. The print
data 200 and instructions effecting movement are transmitted along dedicated

cables, shown as dotted lines in Figure 1.

[0019] The printer control electronics 105 also include a power source 150

which provides electrical power to the printheads within the scanning printer
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carriage 110, and the carriage motor 120. The power is transmitted along
dedicated cables, shown as dashed lines in Figure 1. In this example, the same
power source 150 supplies power to both the carriage motor 120 and the

scanning printer carriage 110.

[0020] Recent examples of printer systems have incorporated flat and
flexible "membrane" data and/or power cables, which are connected to the printer
system toward the middle of the scan axis, allowing the scanning printer carriage
110 to scan back and forth along the scan rail 135, and the power/data cable(s)
to follow the scanning printer carriage 110 by folding and double-backing into a

connector on the scanning printer carriage 110.

[0021] The dedicated power and/or data cable(s) lead to extra components
in the printer system 100, for example connectors, springs, cable guides, grease
etc. With a greater number of components comes the greater possibility of
mechanical issues due to the complex movement dynamics, e.g. following the

scanning printer carriage 110 as it traverses the scan rail 135.

[0022] In accordance with example descriptions of printer system 100
having a scanning printer carriage 110, cabling for data communication and
power transmission from the printer control electronics 105 to the scanning printer

carriage 110 may be reduced, for example.

[0023] Figure 2a shows an example of the present disclosure wherein print
data is transmitted to the scanning printer carriage via a wireless transmission

protocol, instead of over a dedicated ribbon or cable.

[0024] In the schematic example shown in Figure 2a, the printer system
100 comprises a scanning printer carriage 110, a carriage motor 120, and a
transmission belt 130 between the carriage motor 120 and the scanning printer

carriage 110. The carriage motor 120 uses the transmission belt to drive the
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scanning printer carriage 110 back and forth along scanning rail(s) across the

print medium, perpendicular to the print direction.

[0025] The printer system 100 also comprises a data control unit 140 which
transmits print data 200 to the scanning printer carriage 110. In the example
shown, the instructions for effecting movement of the scanning printer carriage
110 are transmitted from the data control unit 140 to the carriage motor 120

through physical wiring/circuitry.

[0026] In the example shown, both the data control unit 140 and the
scanning printer carriage 110 each comprise a wireless communication node
201. A wireless transmission node 201 comprises at least one of a transmitter (to
transmit data) and a receiver (to receive data). In some examples, the wireless
transmission nodes 201 are transceivers, i.e. transmitter and receivers. The data
control unit 140 transmits the print data 200 to the scanning print carriage 110 via

the wireless communication nodes 201.

[0027] Figure 2b shows an example of the present disclosure wherein print
data is transmitted to the scanning printer carriage via an electrically conductive
element in the transmission belt, instead of over a dedicated ribbon or cable. For
example, the electrically conductive element might be a flexible conductive
membrane disposed alongside a rubber belt, and left exposed on one side so as
to provide conductive access as the belt is driven. An electric brush may be used
at the terminal with the power source to maintain electric contact between the

terminal and the moving transmission belt 130.

[0028] In the schematic example shown in Figure 2b, the printer system
100 comprises a scanning printer carriage 110, a carriage motor 120, and a
transmission belt 130 between the carriage motor 120 and the scanning printer
carriage 110. The carriage motor 120 uses the transmission belt to drive the

scanning printer carriage 110 back and forth along scanning rail(s) across the
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print medium, perpendicular to the print direction 20 (i.e. the direction of media

advance).

[0029] The printer system 100 also comprises a data control unit 140 which
transmits print data 200 to the scanning printer carriage 110. In the example
shown, the instructions for effecting movement of the scanning printer carriage
110 are transmitted from the data control unit 140 to the carriage motor 120

through physical wiring/circuitry.

[0030] In the example shown, the transmission belt 130 comprises an
electrically conductive element 202. The data control unit 140 transmits the print
data 200 to the scanning print carriage 110 through the electrically conductive

element 202 in the transmission belt 130.

[0031] Figure 3a shows an example of the present disclosure wherein
electrical power is transmitted to the scanning printer carriage via electromagnetic
induction, instead of over a dedicated ribbon or cable. Electromagnetic induction
can be used to transfer energy between two objects. Energy is sent through an
inductive coupling to an electrical device, which can then use that energy to

charge or run the device.

[0032] A first induction coil in a first device creates an alternating
electromagnetic field, and a second induction coil in a second device takes power
from the electromagnetic field and converts it back into electric current to charge
a battery or run the device. The two induction coils in proximity combine to form

an electrical transformer.

[0033] In the schematic example shown in Figure 3a, the printer system
100 comprises a scanning printer carriage 110, a carriage motor 120, and a
transmission belt 130 between the carriage motor 120 and the scanning printer

carriage 110. The carriage motor 120 uses the transmission belt to drive the
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scanning printer carriage 110 back and forth along scanning rail(s) across the

print medium, perpendicular to the print direction.

[0034] The printer system 100 also comprises a power source 150 which
transmits electrical power to both the carriage motor 120 and to the scanning
printer carriage 110. In the example shown, power is transmitted from the power

source 150 to the carriage motor 120 through physical wiring/circuitry.

[0035] In the example shown, both the power source 150 and the scanning
printer carriage 110 each comprise an electromagnetic induction coil 301. The
power source 150 transmits power 300 to the scanning print carriage 110 through

electromagnetic induction between the electromagnetic induction coils 301.

[0036] Figure 3b shows an example of the present disclosure wherein
power is transmitted to the scanning printer carriage via an electrically conductive

element in the transmission belt, instead of over a dedicated ribbon or cable.

[0037] In the schematic example shown in Figure 3b, the printer system
100 comprises a scanning printer carriage 110, a carriage motor 120, and a
transmission belt 130 between the carriage motor 120 and the scanning printer
carriage 110. The carriage motor 120 uses the transmission belt to drive the
scanning printer carriage 110 back and forth along scanning rail(s) across the

print medium, perpendicular to the print direction.

[0038] The printer system 100 also comprises a power source 150 which
transmits power to both the carriage motor 120 and to the scanning printer
carriage 110. In the example shown, the power is transmitted from the power

source 150 to the carriage motor 120 through physical wiring/circuitry.

[0039] In the example shown, the transmission belt 130 comprises an

electrically conductive element 302. The power source 150 transmits the power
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300 to the scanning print carriage 110 through the electrically conductive element

302 in the transmission belt 130.

[0040] Figure 4 shows an example of the present disclosure, wherein print
data is transmitted to the scanning printer carriage via a wireless transmission
protocol, and power is transmitted to the scanning printer carriage via an

electrically conductive element in the transmission belt.

[0041] In the schematic example shown in Figure 4, the printer system 100
comprises a scanning printer carriage 110, a carriage motor 120, and a
transmission belt 130 between the carriage motor 120 and the scanning printer
carriage 110. The carriage motor 120 uses the transmission belt to drive the
scanning printer carriage 110 back and forth along scanning rail(s) across the

print medium, perpendicular to the print direction.

[0042] The printer system 100 also comprises a data control unit 140 which
transmits print data 200 to the scanning printer carriage 110. In the example
shown, the instructions for effecting movement of the scanning printer carriage
110 are transmitted from the data control unit 140 to the carriage motor 120

through physical wiring/circuitry.

[0043] In the example shown, the data control unit 140 and the scanning
printer carriage 110 each comprises a wireless communication node 201. The
data control unit 140 transmits the print data 200 to the scanning print carriage
110 between the wireless communication nodes 201. In some examples,
feedback data may also be received by the data control unit 140 from the

scanning print carriage 110.

[0044] The printer system 100 also comprises a power source 150 which
transmits power to both the carriage motor 120 and to the scanning printer
carriage 110. In the example shown, the power is transmitted from the power

source 150 to the carriage motor 120 through physical wiring/circuitry.
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[0045] In the example shown, the transmission belt 130 comprises an
electrically conductive element 302. The power source 150 transmits the power
300 to the scanning print carriage 110 through the electrically conductive element

302 in the transmission belt 130.

[0046] Figure 5 shows an example method 500 according to the printer
system 100 shown in Figure 4. In block 510, the method comprises transmitting,
within a printer system 100, print data 200 from a data control unit 140 to a

scanning printer carriage 110 between two wireless communication nodes 201.

[0047] In block 520, the method comprises transmitting, within a printer
system 100, power 300 from a power source 150 to a scanning printer carriage
110 through an electrically conductive element 302 in a transmission belt 130

between the carriage motor 120 and the scanning printer carriage 110.

[0048] Figure 6 shows an example of a non-transitory computer-readable
storage medium 605 comprising a set of computer readable instructions 610, 615,
620, 625 which, when executed by at least one processor 600 associated with an
imaging device, cause the processor 600 to perform one of the methods
according to examples described herein. The computer readable instructions
610, 615, 620, 625 may be retrieved from a machine-readable media, e.g. any
media that can contain, store, or maintain programs and data for use by or in
connection with an instruction execution system. In this case, machine-readable
media can comprise any one of many physical media such as, for example,
electronic, magnetic, optical, electromagnetic, or semiconductor media. More
specific examples of suitable machine-readable media include, but are not limited
to, a hard drive, a random access memory (RAM), a read-only memory (ROM),

an erasable programmable read-only memory, or a portable disc.

[0049] In one example, at block 610, the method comprises transmitting,
within a printer system 100, print data 200 from a data control unit 140 to a

scanning printer carriage 110 between two wireless communication nodes 201.
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[0050] In another example, at block 615, the method comprises
transmitting, within a printer system 100, print data 200 from a data control unit
140 to a scanning printer carriage 110 through an electrically conductive element
302 in a transmission belt 130 between the carriage motor 120 and the scanning
printer carriage 110.

[0051] In block 620, the method comprises transmitting, within a printer
system 100, power 300 from a power source 150 to a scanning printer carriage
110 through an electrically conductive element 302 in a transmission belt 130
between the carriage motor 120 and the scanning printer carriage 110. In block
625, the method may instead comprise transmitting, within a printer system 100,
power 300 from a power source 150 to a scanning printer carriage 110 by
electromagnetic induction.

[0052] In some examples, the wireless communication nodes 201 used to
transmit the print data 200 may incorporate an antenna on a printed trace circuit,
and may be embedded in the data control unit 140 and the scanning printed

carriage 110 themselves.

[0053] In some examples, the power transmission system is implemented
by a driving wire which drives the scanning printer carriage 110 along the
scanning rail(s) 135 and provides electric power 300 to the scanning printer
carriage 110 for printing purposes. Electric power supply embedded within the
mechanical impelling system could be based on a wire, a metallic belt, or any
conductive element able to transmit forces with dynamic resistance. In one
example, an electrical connection is maintained between the power source 150
and the transmission belt 130 by using a brush contact on the transmission belt
130. This allows for power 300 to be fransmitied through the transmission belt

130 even when the transmission belt is moving.

[0054] The wireless data transmission in any of the above examples may

be implemented through any of a number of existing wireless protocols, including,

10
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but not limited to: wireless personal area network protocols (e.g., BLUETOOTH,
ZIGBEE); wireless local area network protocols (e.g., WIFI); other IEEE 802.X

standard protocols; radio; or infrared.

[0055] WIFI transmission offers appropriate data transmission speed and

transmission range for imaging devices such as printer systems.

[0056] BLUETOOTH transmission offers easy device integration and so

can be easily incorporated into custom designs.

[0057] Infrared data transmission is easily implemented into devices, and
is a convenient choice when there is line of sight between the transmitter and

receiver.

[0058] In some examples, the printer system 100 may incorporate more
than two wireless communication nodes 201 and/or electromagnetic induction
coils 301 along the scan axis of the scanning printer carriage 110. This allows for
redundancy in the data and/or power transmission. For example, in the event that
print data 200 is not successfully transmitted between a first wireless
communication node 201 within the printer system 100 and the scanning printer
carriage 110, a third (or subsequent) wireless communication node 201 may
transmit the print data 200. Similarly, a plurality of electromagnetic induction coils
301 located in close proximity along the scan axis of the scanning printer carriage
110 would provide a more robust power supply to the scanning printer carriage
110 as it traverses the scanning rail 135. The greater the number of
electromagnetic induction coils 301, and the closer their proximity to the scanning
printer carriage 110, the more efficient the transfer of power 300 will be through

electromagnetic induction.
[0059] In some examples the scanning printer carriage 110 moves with the

transmission belt 130, as the transmission belt 130 is accelerated and

decelerated by the carriage motor 120. In the examples above where: print data

11
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200; power 300; or both print data 200 and power 300 are transmitted through a
conductive element 202, 302 in the transmission belt 130 to the scanning printer
carriage 110, the print data 200 and/or power 300 can be retrieved by standard
electrical terminals terminating in the scanning print carriage 110. The print data
200 and/or power 300 can then be directed to the corresponding internal
components within the scanning printer carriage 110 by internal wiring and

circuitry.

[0060] In the examples above where: print data 200; power 300; or both
print data 200 and power 300 are transmitted either through a wireless
communication protocol or electromagnetic induction (as appropriate) to the
scanning printer carriage 110, the print data 200 and/or power 300 can be
retrieved by a wireless communication node 201 and/or an electromagnetic

induction coil 301 in the scanning print carriage 110.

[0061] In some examples, the wireless transmission nodes 201 comprise
memory in the form of a buffer, so as to aid the continuous and smooth
transmission of print data 200 between the data control unit 140 and the scanning

printer carriage 110.

[0062] In some examples, the wireless transmission protocol incorporates
an error detecting/checking code such as a cyclic redundancy check (CRC). CRC
is used to detect accidental changes (errors and corruption) in raw data. Upon
transmission, blocks of data are provided with a short calculation check value.
Upon receipt of the data, the check calculation is repeated and, in the event the
check values do not match, corrective action can be taken against data

corruption. CRCs can be used for error correction, as well as identification.

[0063] In some examples, the print data 200 is transmitted continuously
between the data control unit 140 and the scanning printer carriage 110 during
the printing operation. In other examples, the print data 200 is transmitted from

the data control unit 140 in bursts of data to the scanning printer carriage 110.

12
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Each burst of print data 200 comprises information for an entire line of printing,

e.g. all at once for a single print line.

[0064] In some examples both the print data 200 and/or power 300 are
transmitted over the same communication/power channel. For example, a single
electrically conductive element 202/302 can be used to provide both print data
200 and power 300 to the scanning printer carriage 110 by integrating a data
signal into the power signal, e.g. power-line communication (PLC). In another
example, the transmission belt 130 may comprise two (or more) conductive
elements 202, 302 through which the print data 200 and the power 300 may be
transmitted, separately. In another example, both print data 200 and power 300

can be transmitted via electromagnetic induction.

[0065] The present disclosure provides a scanning printer system 100 that
may reduce the number of any physical cables for print data 200 transfer or power
300 supply. It may be possible to reduce the number of moving dynamic cables,
hence lowering the risk of damage, destructive failures, and service interventions,

for example.

[0066] The preceding description has been presented to illustrate and
describe examples of the principles described. This description is not intended to
be exhaustive or to limit these principles to any precise form disclosed. Many
modifications and variations are possible in light of the above teaching. Itis 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.

13
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CLAIMS

What is claimed is:

1. An imaging apparatus 100 comprising:

a scanning printer carriage 110;

a carriage motor 120;

a transmission belt 130 between the carriage motor 120 and the
scanning printer carriage 110;

a data control unit 140 to provide instructions for effecting
movement of the scanning printer carriage 110 to the carriage motor 120,
and print data 200 to the scanning printer carriage 110; and

a power source 150 to supply power 300 to the carriage motor 120,
and the scanning printer carriage 110, wherein:

the data control unit 140 transmits print data 200 to the scanning
printer carriage 110:

by wireless data transfer; or

through an electrically conductive element 202 in the transmission
belt 130, and

the power source 150 transmits power 300 to the scanning printer
carriage 110:

through an electrically conductive element 302 in the transmission
belt 130; or

by electromagnetic induction.

2. The imaging apparatus 100 according to claim 1, wherein:

the imaging apparatus is a printer device/printer system.

3. The imaging apparatus 100 according to any preceding claim, wherein:

the print data 200 is transmitted via a wireless data protocol.

4, The imaging apparatus 100 according to claim 3, wherein:

14
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the imaging apparatus comprises a plurality of wireless
communication nodes 201 along the scanning axis of the scanning printer

carriage 110.

5. The imaging apparatus 100 according to any preceding claim, wherein:
the power 300 is transmitted through an electrically conductive

element 302 in the transmission belt 130.

6. The imaging apparatus 100 according to claim 5, wherein:
the imaging apparatus comprises a plurality of electromagnetic
induction coils 301 along the scanning axis of the scanning printer carriage
110.

7. The imaging apparatus according to any preceding claim, wherein:
the data control unit 140 transmits print data 200 for a single carriage scan

in a burst.

8. An imaging apparatus 100 comprising:

a scanning printer carriage 110;

a carriage motor 120;

a transmission belt 130 between the carriage motor 120 and the
scanning printer carriage 110;

a data control unit 140 to provide instructions for effecting
movement of the scanning printer carriage 110 to the carriage motor 120,
and print data 200 to the scanning printer carriage 110; and

a power source 150 to supply power 300 to the carriage motor 120,
and the scanning printer carriage 110, wherein:

the data control unit 140 transmits print data 200 to the scanning
printer carriage 110 by wireless data transfer, and

the power source 150 transmits power 300 to the scanning printer
carriage 110 through an electrically conductive element 302 in the

transmission belt 130.

15
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9. A method 500 comprising:
transmitting, within a printer system 100, print data 200 from a data
control unit 140 to a scanning printer carriage 110:
between two wireless communication nodes 201, and
transmitting, within a printer system 100, power 300 from a power
source 150 to a scanning printer carriage 110 through an electrically
conductive element 302 in a transmission belt 130 between the carriage

motor 120 and the scanning printer carriage 110.

10. A non-transitory computer-readable storage medium 605 comprising a set
of computer-readable instructions stored thereon which, when executed
by at least one processor 600 associated with a first imaging device 100,
cause the at least one processor 600 to:

transmit, within a printer system 100, print data 200 from a data
control unit 140 to a scanning printer carriage 110:
between two wireless communication nodes 201; or
through an electrically conductive element 302 in a
transmission belt 130 between the carriage motor 120 and
the scanning printer carriage 110; and
transmit, within a printer system 100, power 300 from a power
source 150 to a scanning printer carriage 110:
through an electrically conductive element 302 in a
transmission belt 130 between the carriage motor 120 and the
scanning printer carriage 110; or

by electromagnetic induction.

11.  The non-transitory computer-readable storage medium 605 according to
claim 10, wherein the set of computer-readable instructions, when
executed by at least one processor 600 associated with a first imaging
device 100, cause the at least one processor 600 to transmit both the print

data 200 and the power to the scanning printer carriage 300 through an

16
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electrically conductive element 302 in a transmission belt 130 between the

carriage motor 120 and the scanning printer carriage 110.

17
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Transmitling, within a printer system 100, print data 200 from a data control
unit 140 to a scanning printer carriage 110 between two wireless
communication nodes 201
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Transmitling, within a printer system 100, power 300 from a power source
150 to a scanning printer carriage 110 through an electrically conductive
element 302 in a transmission belt 130 between the Carriage Motor 120

and the scanning printer carriage 110
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Transmitting, within a printer
system 100, print data 200 from a
data control unit 14010 g
scanning printer carriage 110
between two wireless
communication nodes 201

Transmitling, within a printer system 100,
print data 200 from a data control unit
140 to & scanning printer carriage 110

through an electrically conductive
element 302 in a transmission belt 130
betwsen the carriage motor 120 and the

scanning printer carriage 110
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Transmitting, within a printer system 100,
power 300 from a power source 15010 a
scanning printer carriage 110 through an
electrically conductive glement 302 in a
transmission bell 130 between the Carriage
Motor 120 and the scanning printer carriage
110

i /{ 625

Transmitting, within a printer
system 100, power 300 from a
power source 150 {0 a scanning
printer carriage 110 by
electromagnetic induction.
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