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veying portion (20) and a drying portion (30, 40). The
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for irradiating the sheet (P) with energy radiation and
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with first energy radiation having a wavelength peak at
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Description
BACKGROUND

[0001] The present disclosure relates to a sheet drying apparatus that dries a sheet having an image printed on it by
an inkjet recording apparatus or the like, and also relates to an inkjet recording apparatus and an image forming
system provided with such a sheet drying apparatus.

[0002] Inkjet recording apparatuses, which form an image by ejecting ink onto a sheet, are widely used as recording
apparatuses such as facsimile machines, copiers, and printers. On the other hand, sheet drying apparatuses are
known that heat and thereby dry a sheet (of a recording medium) having ink deposited on it by an inkjet recording
apparatus.

[0003] When an image is recorded using water-based ink on a coated sheet, that is, a sheet with a coated surface,
since the ink has difficulty permeating the sheet, the ink takes time to dry. Drying with an infrared heater causes a large
thermal deformation in the sheet. Drying by irradiation with light from an LED heats the ink instantaneously and tends
to leave a ring-shaped evaporation residue (coffee stain) as appears after evaporation of liquid containing particles.

SUMMARY

[0004] An object of the present disclosure is to provide a sheet drying apparatus that can efficiently dry ink contain-
ing moisture while suppressing deformation of a sheet resulting from its being heated, and to provide an image
forming system provided with such a sheet drying apparatus.

[0005] According to one aspect of the present disclosure, a sheet drying apparatus includes a conveying portion and
a drying portion. The conveying portion conveys a sheet having an image formed on it with ink containing moisture.
The drying portion is disposed to face the conveying portion, and dries the ink attached to the sheet. The drying
portion includes a first drying portion that has a heating device for heating the sheet with infrared radiation and that
evaporates a predetermined amount of the moisture in the ink to increase the viscosity of the ink, and a second drying
portion that has an irradiating device for irradiating the sheet with energy radiation and that heats only the ink to
evaporate the moisture in the ink. The irradiating device irradiates the sheet with first energy radiation having a
wavelength peak at least at 450 nm to 600 nm by use of a light-emitting diode.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 is a schematic diagram showing the internal construction of an image forming system 200 including a sheet
drying apparatus 10 according to the present disclosure.

Fig. 2 is a side sectional view around a first drying portion 30 and a second drying portion 40 in the sheet drying
apparatus 10 according to one embodiment of the present disclosure.

Fig. 3 is a graph showing, for each of inks of different colors, the relationship between light wavelength and light
absorbance observed when the ink is irradiated with light.

Fig. 4 is a graph showing the emission wavelength distribution observed with a blue LED, with a yellow LED, with
the combination of the blue LED and the yellow LED, and with an ultraviolet (UV) LED.

DETAILED DESCRIPTION
[1. Configuration of an Image Forming System including a Sheet Drying Apparatus]

[0007] An embodiment of the present disclosure will be described below with reference to the accompanying draw-
ings. Fig. 1 is a schematic diagram showing the internal construction of an image forming system 200 including a
sheet drying apparatus 10 according to the present disclosure. Fig. 2 is a side sectional view around a first drying
portion 30 and a second drying portion 40 in the sheet drying apparatus 10 according to one embodiment of the
present disclosure. Now, with reference to Figs. 1 and 2, the image forming system 200 that incorporates an image
forming apparatus 100 and the sheet drying apparatus 10 will be described.

[0008] The image forming apparatus 100 is a printer of an inkjet recording type, and includes a sheet storage portion
2 disposed in a lower part of the image forming apparatus 100, an image forming portion 3 disposed above the sheet
storage portion 2, and a sheet feed portion 4 for feeding a sheet P stored in the sheet storage portion 2 to the image
forming portion 3.

[0009] The image forming portion 3 is composed of a recording portion 3a having a plurality of recording heads and



10

15

20

25

30

35

40

45

50

55

EP 4 825 597 A1

a printing conveying portion 3b disposed opposite the recording portion 3a. The printing conveying portion 3b includes
an endless printing conveying belt 5 wound around a plurality of rollers including a driving roller. The sheet P conveyed
by the sheet feed portion 4, while being held on the printing conveying belt 5 under suction by a sheet sucking portion
(not shown) disposed inward of the printing conveying belt 5, passes under the recording portion 3a. The sheet P
having a predetermined image recorded to it by the image forming portion 3 is discharged through a pair of discharge
rollers 6 to be carried into the sheet drying apparatus 10.

[0010] The sheet drying apparatus 10 is disposed adjacent to the image forming apparatus 100 and dries the ink on
the sheet P discharged from the image forming apparatus 100. The sheet drying apparatus 10 includes a first convey-
ing portion 20, a first drying portion 30, a second drying portion 40, a suction fan unit 50, a second conveying portion
70, and a control portion 90.

[0011] The first conveying portion 20 includes a driving roller 21a, a driven roller 21b, and a conveying belt 22. The
conveying belt 22 is wound around the driving roller 21a and the driven roller 21b, which are disposed downstream
and upstream, respectively, with respect to the conveying direction of the sheet P (from right to left in Fig. 1, in the
following description referred to simply as the conveying direction).

[0012] Inward of the conveying belt 22, sheet sucking portions 23a and 23b are disposed. The conveying belt 22 has
formed in it a number of suction holes (not shown) through which to pass suction air for sucking the sheet P onto the
conveying belt 22 under negative pressure suction by the sheet sucking portions 23a and 23b.

[0013] Below the conveying belt 22, cooling fans 24 are disposed in two places. Moreover, close to the bottom face
of the conveying belt 22, a belt temperature sensor 25 is disposed. When the temperature sensed by the belt
temperature sensor 25 is equal to or higher than a predetermined temperature, the cooling fan 24 sends cooling air to
the conveying belt 22.

[0014] The first drying portion 30 is disposed closely downstream of a sheet inlet port 61 with respect to the
conveying direction, and evaporates the moisture contained in the ink on the sheet P carried in through the sheet inlet
port 61 to increase the viscosity of the ink. The first drying portion 30 includes a heating unit 31 and a hot-air fan 32.
[0015] The heating unit 31 comprises two heating units disposed along the conveying direction (direction indicated
by arrow X) so as to face the top face of the conveying belt 22. Each heating unit 31 includes heaters 33 extending in
the sheet width direction (the direction orthogonal to the plane of Figs. 1 and 2, in the following description referred to
simply as the width direction), which is horizontally orthogonal to the conveying direction, and reflectors 34 in a U-
shape as seen from the side that are disposed so as to enclose the heaters 33 from above. In the embodiment,
infrared heaters are used as the heaters 33.

[0016] The hot-air fan 32 is disposed above the heating unit 31. More specifically, the hot-air fan 32 is disposed so
as to send air toward the reflectors 34 from above. The air blown from the hot-air fan 32 onto the reflectors 34 is
heated while passing through the gaps between the reflectors 34 to become hot air, which flows into the gap (drying
space) between the heating unit 31 and the conveying belt 22.

[0017] If stream or water vapor is present in the gap between the heating unit 31 and the conveying belt 22, it
absorbs the infrared radiation emitted from the heater 33 and reflected off the reflector 34; this impairs the perfor-
mance of the drying of the ink on the sheet P. To cope with that, hot air is sent by the hot-air fan 32 into the gap
between the heating unit 31 and the conveying belt 22 to dissipate and eliminate the stream or water vapor emanating
from the sheet P; this ensures the drying of the ink with infrared radiation.

[0018] The second drying portion 40 is disposed adjacently downstream of the first drying portion 30 with respect to
the conveying direction, and evaporates the moisture remaining in the ink on the sheet P having passed through the
first drying portion 30 to dry the ink. The second drying portion 40 includes a light emitting unit 41.

[0019] The light emitting unit 41 comprises a plurality of (here, five) light emitting units disposed along the conveying
direction (direction indicated by arrow X) so as to face the top face of the conveying belt 22. Each light emitting unit 41
includes an LED 42, a circuit board 43, and a water cooling pipe 44.

[0020] The LED 42 irradiates the ink on the sheet P passing through the second drying portion 40 with light (energy
radiation) to evaporate the moisture remaining in the ink. The LED 42 emits light with a wavelength peak at least at
450 nm to 600 nm. In the present specification, assuming the use of a cut filter that transmits only light with needed
wavelengths, "wavelength peak" denotes the wavelength peak of that part of the light emitted from the LED 42 that
has been transmitted through the cut filter.

[0021] The circuit board 43 controls the driving of the LED 42 according to a control signal transmitted from the
control portion 90. The water cooling pipe 44 is disposed adjacent to the LED 42 and the circuit board 43. Through the
water cooling pipe 44 water is circulated to cool the LED 42 and the circuit board 43.

[0022] The suction fan unit 50 sucks the water vapor that emanates from the sheet P passing through the second
drying portion 40. The suction fan unit 50 includes a suction fan 51 that sucks the air containing water vapor in the
second drying portion 40 and a separation fan 52 that sends separating air for separating the sheet P from the
conveying belt 22. The suction fan unit 50 communicates through a first duct 53 with the space between the conveying
belt 22 and the light emitting unit 41, and communicates through a second duct 54 with an exhaust port 60 formed in
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an upper part of the sheet drying apparatus 10.

[0023] For taking in outside air into the sheet drying apparatus 10, a plurality of outside air intake fans 63 are
disposed in suitable places in the sheet drying apparatus 10. In an upstream part and a downstream part of the first
conveying portion 20 with respect to the conveying direction, sheet sensors 64 and 65 are disposed respectively. The
sheet sensors 64 and 65 sense the sheet P passing through the sheet inlet port 61 and a sheet discharge port 62
respectively.

[0024] When the driving roller 21a is rotated, the conveying belt 22 turns counterclockwise; thus the sheet P carried
in through the sheet inlet port 61 passes through the first drying portion 30 and the second drying portion 40 in this
order to be either discharged via the sheet discharge port 62 out of the sheet drying apparatus 10 or conveyed into the
second conveying portion 70.

[0025] The second conveying portion 70 is disposed below the first and second drying portions 30 and 40 across the
first conveying portion 20. The second conveying portion 70 includes a reversing conveying passage 70a for reversing
front to back the sheet P having the ink on it dried and a duplex conveying passage 70b for returning to the image
forming apparatus 100 the sheet P reversed front to back to subject it to duplex printing.

[0026] Downstream (to the leftin Fig. 1) of the suction fan unit 50 with respect to the conveying direction, a retraction
path 71 in the shape of an arc is provided. The retraction path 71 is where a sheet P (waste sheet) no longer
necessary due to printing failure or the like on the image forming apparatus 100 is retracted to be stocked.

[0027] The control portion 90 controls the first conveying portion 20, the first drying portion 30, the second drying
portion 40, the suction fan unit 50, and the second conveying portion 70 according to control signals from a main
control portion (not shown) in the image forming apparatus 100.

[2. Emission Wavelength of the LED in the Second Drying Portion]

[0028] Fig. 3 is a graph showing, for each of inks of different colors, the relationship between light wavelength and
light absorbance observed when the ink is irradiated with light. As shown in Fig. 3, cyan ink (indicated by a solid line in
the graph) exhibits the maximum absorbance to light of wavelengths from 600 nm to 700 nm; magenta ink (indicated
by a broken line in the graph) exhibits the maximum absorbance to light of wavelengths from 530 nm to 570 nm; yellow
ink (indicated by a dotted line in the graph) exhibits the maximum absorbance to light of wavelengths from 430 nm to
470 nm; and black ink (indicated by a chain line in the graph) exhibits gradually decreasing absorbance with increas-
ing light wavelengths from 350 nm to 800 nm.

[0029] The light energy E absorbed by ink is given by formula (1) below.

E = (Cumulative Light Absorbance) x (Emission Intensity) x (Number of Waves) (1)
where

(Cumulative Light Absorbance) is the cumulative value of light absorbance at wavelengths from 350 nm to 750
nm; and
(Number of Waves) is the reciprocal of the wavelength.

[0030] As will be clear from Fig. 3, even though the LED 42 emits light of a constant wavelength, the light absor-
bance of ink greatly varies with the color of the ink. Accordingly, for example, if as the LED 42 a blue LED that emits
blue light of wavelengths from 450 nm to 500 nm is used, while yellow ink absorbs more light energy E, cyan and
magenta inks absorb less light energy E. As a result, while yellow ink can be dried sufficiently, cyan and magenta inks
are difficult to dry.

[0031] On the other hand, if as the LED 42 a yellow LED that emits yellow light of wavelengths from 500 nm to 600
nm is used, while cyan and magenta inks absorb more light energy E, yellow ink absorbs less light energy. As a result,
while the cyan and magenta inks can be dried sufficiently, yellow ink is difficult to dry.

[0032] Out of the above considerations, in the embodiment, an LED 42 that can emit light with two peak wavelengths
(double peaks) corresponding to blue and yellow light is used. Such an LED 42 can be set up by arranging a blue LED
and a yellow LED in combination, or by making a blue LED emit light and transmitting this light through a cut filter
configured with glass or transparent film coated with YAG (yttrium aluminum garnet) to produce light with two peak
wavelengths corresponding to blue and yellow light.

[0033] Fig. 4 shows the emission wavelength distribution observed with a blue LED (NCSB170FT, manufactured by
Nichia Corporation), with a yellow LED (NCSY170FT, manufactured by Nichia Corporation), with the combination of
the blue and yellow LEDs, and with an ultraviolet (UV) LED (manufactured by Kyocera Corporation). On the other
hand, Table 1 lists the light energy absorbed by cyan, magenta, yellow, and black inks as observed with the blue LED,
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with the yellow LED, with the combination of the blue and yellow LEDs, and with the ultraviolet (UV) LED.
[0034] In Fig. 4, the emission wavelength distribution with the blue LED is indicated by a broken line, the emission
wavelength distribution with the yellow LED is indicated by a dotted line, the emission wavelength distribution with the
combination of the blue and yellow LEDs (double peaks) is indicated by a solid line, and the emission wavelength
distribution with the ultraviolet (UV) LED is indicated by a chain line. The values listed in Table 1 are normalized
relative to the color that exhibits the highest light energy among cyan, magenta, and yellow taken as 100.

Table 1
Cyan Magenta Yellow Black max/min
Blue LED 14.2 456 100.0 119.3 8.4
Yellow LED 100.0 72.3 15.8 141.5 8.9
Blue and Yellow LEDs 96.0 100.0 99.4 220.6 2.3
UV LED 771 434 100.0 143.9 3.3

[0035] As will be clear from Table 1, with the configuration of the present disclosure, in which a blue LED and a
yellow LED are arranged in combination and light with two peak wavelengths (double peaks) corresponding to blue
and yellow light is emitted, it is possible to make even the light energies absorbed by cyan, magenta, and yellow inks.
Moreover, the ratio (max/min) of the light energy absorbed between cyan ink, which absorbs least, and black ink,
which absorbs most, is as low as 2.3. That is, it is possible to make even the light energies absorbed by all colors.
[0036] By contrast, with the yellow LED alone, yellow ink absorbs less light energy and, with the blue LED alone,
cyan and magenta inks absorb less light energy, in either case leaving ink of one or more colors difficult to dry.

[0037] On the other hand, with the ultraviolet LED alone, magenta ink absorbs less light energy. Even if ink of a color
difficult to dry can be dried with little deformation of the sheet, drying an image of a secondary color produced with inks
of a plurality of colors overlaid on each other resulted in marked coarseness in the image.

[0038] With the configuration according to the embodiment, in the first drying portion 30, using the heating unit 31
provided with the infrared heater, while the ink is kept at low temperature to suppress evaporation of moisture in the
sheet P, the moisture in the ink is evaporated to a certain degree to increase the viscosity of the ink. After that, in the
second drying portion 40, using the light emitting unit 41 provided with the LED 42, only the ink is heated to evaporate
the moisture remaining the ink to dry the ink. With this method of drying ink in two steps, even if the sheet P is a coated
sheet, it is possible to efficiently dry ink on the sheet P while suppressing deformation of the sheet P.

[0039] More specifically, first, with the infrared heater in the first drying portion 30, a cumulative amount of light
corresponding to about a half of the energy needed to dry ink is imparted, and then, by irradiation with light from the
LED 42 in the second drying portion 40, the ink is dried completely. In this way, it is possible, while suppressing
deformation of the sheet P, to effectively suppress the coarseness observed when a secondary color is produced with
inks of a plurality of colors overlaid on each other.

[0040] The LED 42 having a plurality of emission wavelength peaks contributes to even light energy absorbances
among inks of different colors. This helps reduce the difference in drying time among inks of different colors and thus
helps avoid inconveniences such as insufficient drying and blistering resulting from different inks varying in ease of
drying.

[0041] As shown in Fig. 3, cyan and yellow inks exhibit greatly different light absorbances in their wavelength
distributions. Thus, in converting part of blue light into green-yellow light with a filter, it is necessary to strike a balance
in drying efficiency between cyan and yellow inks. The balance in drying efficiency between cyan and yellow inks can
be adjusted by controlling the light energy absorbed by magenta ink.

[0042] Specifically, the cumulative value at 350 nm to 750 nm of the light absorbance (indicated by a broken line in
Fig. 3) observed with magenta ink diluted by a factor of 3000 is multiplied by the emission intensity of, and then by the
number of waves, of blue light (first energy radiation) emitted from a blue LED and transmitted through a filter to
determine a light energy (first absorbed energy). On the other hand, the above cumulative value at range of 350 nm to
750 nm is multiplied by the emission intensity of, and then by the number of waves, of green-yellow light (second
energy radiation) converted with the filter to determine a light energy (second absorbed energy). Here, the former
(first) absorbed energy is controlled to fall in the range of 75% to 150% of the latter (second) absorbed energy.

[0043] If the first absorbed energy is less than 75% of the second absorbed energy, the emission intensity and the
number of waves of blue light are too low; this reduces the drying efficiency of yellow ink, which produces heat by
absorbing blue light. If the first absorbed energy is more than 150% of the second absorbed energy, the emission
intensity and the number of waves of blue light are too high; this reduces the drying efficiency of cyan ink, which
produces heat by absorbing green-yellow light.
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[0044] By controlling the first absorbed energy in the range of 75% to 150% of the second absorbed energy, it is
possible to strike a balance in drying efficiency between cyan and yellow inks. It is thus possible to make even the
drying efficiency of all of the cyan, magenta, and yellow inks, and thereby to suppress uneven drying.

[0045] The above embodiment is in no way meant to limit the scope of the present disclosure, which can thus be
implemented with any modifications made without departure from its spirit. For example, while the above embodiment
deals with a sheet drying apparatus 10 that dries a sheet P having an image recorded to it with inks of four colors of
cyan, magenta, yellow, and black, a sheet drying apparatus according to the present disclosure can dry a sheet P
having an image recorded to it with ink of one to three colors or with inks of five or more colors.

[0046] In those cases, when a sheet P having an image recorded to it without the use of one of cyan, magenta, and
yellow inks is dried, it is not always necessary to use an LED 42 that has a plurality of peak wavelengths. For example,
when yellow ink is not used, a blue LED having a wavelength peak at 450 nm to 600 nm can be used as the LED 42.
[0047] While in the above embodiment the second drying portion 40 is disposed downstream of the first drying
portion 30 with respect to the conveying direction, the second drying portion 40 can instead be disposed upstream of
the first drying portion 30. With the second drying portion 40 disposed upstream of the first drying portion 30, however,
the moisture in ink is heated instantaneously by the blue light (first energy radiation) and the green-yellow light
(second energy radiation) emitted from the light emitting unit 41. This tends to cause coffee stain. To avoid this, it is
preferable that, as in the embodiment described above, the second drying portion 40 be disposed downstream of the
first drying portion 30.

[0048] While the above embodiment deals with, as one example of an image forming system 200, a configuration in
which a sheet drying apparatus 10 is coupled to an image forming apparatus 100 implemented as an inkjet printer,
needless to say, the sheet drying apparatus 10 can be used on its own without being coupled to an image forming
apparatus 100. Moreover, a sheet drying apparatus according to the present disclosure can be used also as a drying
portion disposed downstream of a recording head (recording portion) in an image forming apparatus 100 implemented
as an inkjet printer.

[0049] The present disclosure finds applications in sheet drying apparatuses that dry sheets having images printed
on them by an inkjet recording apparatus or the like. Based on the present disclosure, it is possible to provide a sheet
drying apparatus that can efficiently dry ink containing moisture and that can also suppress deformation of a sheet
resulting from its being heated, and to provide an inkjet recording apparatus and an image forming system provided
with such a sheet drying apparatus.

[0050] The above embodiments of the invention as well as the appended claims and figures show multiple charac-
terizing features of the invention in specific combinations. The skilled person will easily be able to consider further
combinations or sub-combinations of these features in order to adapt the invention as defined in the claims to his
specific needs.

Claims
1. A sheet drying apparatus (10) comprising:

a conveying portion (20) that conveys a sheet (P) having an image formed thereon with ink containing
moisture; and

a drying portion (30, 40) disposed to face the conveying portion (20), the drying portion (30, 40) drying the ink
attached to the sheet (P).

wherein

the drying portion (30, 40) includes:

a first drying portion (30) having a heating device (31) that heats the sheet (P) with infrared radiation, the
first drying portion (30) evaporating a predetermined amount of the moisture in the ink to increase a
viscosity of the ink; and

a second drying portion (40) having an irradiating device (41) that irradiates the sheet (P) with energy
radiation, the second drying portion (40) heating only the ink to evaporate the moisture in the ink, and

the irradiating device (41) irradiates the sheet (P) with first energy radiation having a wavelength peak at least
at 450 nm to 600 nm by use of a light-emitting diode (42).

2. The sheet drying apparatus (10) according to claim 1, wherein
the irradiating device (41) irradiates the sheet (P) at least with the first energy radiation and with second energy
radiation having a wavelength peak at 500 nm to 600 nm.
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The sheet drying apparatus (10) according to claim 2, wherein
the irradiating device (41) includes:

a blue light-emitting diode that generates the first energy radiation; and
a yellow light-emitting diode that generates the second energy radiation.

The sheet drying apparatus (10) according to claim 2, wherein
the irradiating device (41) includes:

a blue light-emitting diode that generates the first energy radiation; and
a filter that converts into the second energy radiation part of the first energy radiation generated by the blue
light-emitting diode.

The sheet drying apparatus (10) according to claim 4, wherein

the ink contains inks of three colors comprising cyan, magenta, and yellow inks, and
when

a wavelength distribution of light absorbance at 350 to 750 nm with the magenta ink diluted by a factor of
3000 is multiplied by an emission intensity of, and then by a number of waves of, the first energy radiation
having passed through the filter, to determine a first absorbed energy and

the wavelength distribution is multiplied by an emission intensity of, and then by a number of waves of,
the second energy radiation converted by the filter, to determine a second absorbed energy, then

the first absorbed energy falls in a range of 75% to 150% of the second absorbed energy.
The sheet drying apparatus (10) according to claim 1, wherein
the second drying portion (40) is disposed downstream of the first drying portion (30) with respect to a conveying
direction of the sheet (P).
An inkjet recording apparatus (100) comprising:
a recording portion (3a) that records an image to a sheet (P) with ink containing moisture; and
the sheet drying apparatus (10) according to any one of claims 1 to 6 that dries the sheet (P) having the image
recorded thereto by the recording portion (3a).
An image forming system (200) comprising:
an inkjet recording apparatus that records an image to a sheet (P) with ink containing moisture; and

the sheet drying apparatus (10) according to any one of claims 1 to 6 that dries the sheet (P) having the image
recorded thereto by the inkjet recording apparatus.



EP 4 825 597 A1

L~ Q\l
—’_\/D_

oz
/z 9 ||/sz ge ve
ae G = 29
Y l 2\ 5%¢ \ \ _N_ gee
) Ol ———1( )
F _ N\m/p BoS550 ,a_a_a_a_a; ainlinlnin T
1 g : T
¢
& It IDIRIRIR L - H
mm\k 1 1 UL 1S d
. > P, - )
19 Ly d
ooﬂ/\ €9 4| OMV 8\ 06

1Ol



EP 4 825 597 A1

LIGHT ABSORBANCE [%)]

350 400 450 500 550 600 650 700 750 800
WAVELENGTH [nm]



EP 4 825 597 A1

FIG.4

-
--—
-

-
-
-

P o— | —
t — e —
[— e —

ALISN3ILNI NOISSINS

400 450 500 550 600 650 700 750 800

350

WAVELENGTH [nm]

10



10

15

20

25

30

35

40

45

50

55

EP 4 825 597 A1

des

Europdisches
Patentamt

European

9|

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 26 17 1806

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Y of relevant passages to claim APPLICATION (IPC)
X US 2023/173803 Al (ACKERMANN GUNTHER [DE]) | 1,6-8 INV.
8 June 2023 (2023-06-08) B41J11/00
A * paragraphs [0060] - [0062]; figures 1-6 |2-5 B41M7/00
* Cc09D11/30
————— F21v9/08
X US 2022/371339 Al (KELEKAR RAJESH [US] ET |1,6-8
AL) 24 November 2022 (2022-11-24)
A * paragraphs [0049], [0121], [0122]; 2-5
figures 1-12 *
X Us 2020/301120 Al (VEIS ALEX [IL] ET AL) 1,6-8
24 September 2020 (2020-09-24)
A * paragraphs [0019], [0041]; figures 2, 4|2-5
*
A US 2022/281241 Al (SAWASE HIROSHI [JP] ET |1-8
AL) 8 September 2022 (2022-09-08)
* figure 1 *
TECHNICAL FIELDS
SEARCHED (IPC)
B41lg
B41M
F21Vv
F21H
Cc09D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 3 September 2026 Loi, Alberto

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

after the filing date

: document cited for

e: g m-

P : intermediate document document

: document cited in the application

other reasons

f'

: theory or principle underlying the invention
: earlier patent document, but published on, or

orresponding

11




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 825 597 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 26 17 1806

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

03-09-2026
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2023173803 Al 08-06-2023 DE 112021002686 A5 13-07-2023
DE 202020002017 Ul 25-05-2020
EP 4146479 Al 15-03-2023
us 2023173803 Al 08-06-2023
WO 2021223787 Al 11-11-2021
Us 2022371339 Al 24-11-2022 us 2022371339 Al 24-11-2022
WO 2021086326 Al 06-05-2021
UsS 2020301120 Al 24-09-2020 CN 111722498 A 29-09-2020
EP 3711962 Al 23-09-2020
us 2020301120 A1 24-09-2020
us 2021055532 Al 25-02-2021
US 2022281241 Al 08-09-2022 EP 4052917 Al 07-09-2022
Jp 7673424 B2 09-05-2025
JP 2022133522 A 14-09-2022
us 2022281241 Al 08-09-2022

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




	bibliography
	abstract
	description
	claims
	drawings
	search report

