Office de la Proprieté Canadian CA 2802908 C 2017/08/29

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 802 908
o G ada e e 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2010/06/18 (51) ClInt./Int.Cl. B471J 25/34 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2011/12/22 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2017/08/29 VAN DER ZWAN, RICK, DE
85) Entrée ph tionale/National Entry: 2012/12/17 (73) Proprietaire/Owner:
(85) Entree phase nationale/National Entry PADALUMA INK-JET-SOLUTIONS GMBH & CO. KG.
(86) N demande PCT/PCT Application No.: EP 2010/003682 DE

(87) N publication PCT/PCT Publication No.: 2011/157282 (74) Agent: MARKS & CLERK

(54) Titre : IMPRIMANTE A JET D'ENCRE MONOPASSE
(54) Title: SINGLE-PASS INKJET PRINTER

(57) Abréegée/Abstract:

A single-pass Inkjet printer (1) Is specified with a running path (5) for guiding a printing medium along a running direction (/) and
with a number of print-head modules (4) which extend over the running path (5) in a transverse direction (3). It Is provided here that
the print-head modules (4) are arranged in each case such that they can be Introduced, in a manner which Is suspended and self-
adjusting, substantially in a vertical direction into a printing position, in which they are fixed to the unit and can be removed
reversibly In the printing position, in which they are fixed to the unit. A single-pass inkjet printer (1) of this type affords the possibility
of a simple manual exchange of print-head modules (4), as a result of which the down times are shortened.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




wO 20117157282 A1 |]0FIRH | 010 O OO

(19) Weltorganisation fur geistiges Eigentum

(43) Internationales Verottentlichungsdatum

CA 02802908 2012-12-17

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES

PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

Internationales Buiro

22. Dezember 2011 (22.12.2011)

(10) Internationale Veroftentlichungsnummer

WO 2011/157282 Al

(1)

(21)
(22)

(25)

(26)
(71)

(72)
(75)

(74)

(81)

Internationale Patentklassifikation:
B41J 25/34 (2006.01)

Internationales Aktenzeichen: PCT/EP2010/003682

Internationales Anmeldedatum:
18. Juni 2010 (18.06.2010)

Einreichungssprache: Deutsch

Verottentlichungssprache: Deutsch

Anmelder (fur alle Bestimmungsstaaten mit Ausnahme
von US): PADALUMA INK-JET-SOLUTIONS
GMBH & CO. KG [DE/DE]; Lerchenteld 6, 91459
Markt Erlbach (DE).

Erfinder; und
Erfinder/Anmelder (nur fur US): VAN DER ZWAN,

Rick [NL/DE]; Erlenweg 16, 49186 Bad Iburg (DE).

Anwalt: TERGAU & POHL; Mogeldorter Hauptstralle
51, 90482 Niirnberg (DE).

Bestimmungsstaaten (soweit nicht anders angegeben, fur

jede verfugbare nationale Schutzrechtsart). AE, AG, AL,

AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY,

(534) Title: SINGLE-PASS INKJET PRINTER
(54) Bezeichnung : SINGLE-PASS-TINTENSTRAHLDRUCKER

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FlI, GB, GD, GE, GH, GM,
GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN,
KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir

jede verfiigbare regionale Schutzrechtsart): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ,
UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), europaisches (AL, AT, BE, BG, CH, CY,
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS,
IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Veroftentlicht:

mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

(57) Abstract: A single-pass mkjet printer (1) 1s specified with a running path (5) for guiding a printing medium along a running
direction (7) and with a number of print-head modules (4) which extend over the running path (5) in a transverse direction (8). It
1s provided here that the print-head modules (4) are arranged in each case such that they can be imtroduced, in a manner which 1s
suspended and self-adjusting, substantially in a vertical direction into a printing position, in which they are fixed to the unit and
can be removed reversibly in the printing position, in which they are fixed to the unit. A single-pass mkjet printer (1) of this type
affords the possibility of a simple manual exchange of print-head modules (4), as a result of which the down times are shortened.
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Es wird ein Single-Pass-Timtenstrahldrucker (1) mit einer Lautbahn (5) zum Fiihren eines Druckmediums entlang einer Laufrich-
tung (7) sowie mit einer Anzahl von sich m einer Querrichtung (8) iiber die Lautbahn (5) erstreckenden Druckkoptmodulen (4)
angegeben. Dabei 1st vorgesehen, dass die Druckkoptmodule (4) jeweils im Wesentlichen i vertikaler Richtung hangend selbst-
justierend in eimne geratefeste Druckposition embringbar und in der geratetesten Druckposition reversibel entnehmbar angeordnet
sind. Ein solcher Single-Pass-Tintenstrahldrucker (1) bietet die Moglichkeit emes emfachen manuellen Austauschs von Druck-
koptmodulen (4), wodurch sich die Stillstandzeiten verkiirzen.
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Description

Single-pass inkjet printer

The invention relates to a single-pass 1nkjet printer

having a running track for guiding a printing medium

along a running direction and having a number of print
head modules which extend over the running track 1in a

transverse direction.

Whereas, in a conventional inkjet printer, the print
heads which are mounted on a carriage spray 1ink
droplets line by line in the transverse direction onto
the medium which is transported discontinuously 1n the
running direction, the print heads are mounted in print
head modules over the entire width of the medium 1n the
transverse direction in a single-pass inkjet printer.
The printing medium can be moved continuously 1in the
running direction. Whereas printing speeds of up to 2 m
per minute are reached 1in a conventional inkjet

printer, printing speeds of up to over 50 m per minute

can be achieved by way of a single-pass inkjet printer.

For color printing, a plurality of print head modules
can be mounted behind one another 1in the running
direction in a single-pass inkjet printer. Here, the
print head modules are assigned 1n each case one

primary color, in particular cyan, magenta and yvellow
and possibly black. For special printing uses, print

head modules having a special color can be added.

A single-pass inkjet printer 1s suitable, in

particular, for industrial use, in which high-quantity
goods have to be printed and a high throughput 1S
therefore important. On account of the high printing

speeds, a single-pass inkjet printer 1s likewise

suitable for printing objects with a large surface

area. A single-pass inkjet printer 1s therefore

suitable, in particular, for industrial applications oL

the furniture or ceramlic  1ndustry, where floor

coverings, such as laminates or ceramic tiles,
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countertops, profiled strips or the 1like are to be

provided with a decorative pattern. Here, a very wilde

p=——

variety of 1inks are used which are, for example,

resistant with respect to a subsequent protective

coating, etc.

In comparison with conventional printing processes,
such as gravure printing or the like, the single-pass
inkjet printer is also used precisely in the case of

small production batches, where the production of an

impression roll 1is not worthwhile. In contrast, a

single-pass inkjet printer also makes individualization

of the decorative patterns possible, and also
impossible decorative patterns which cannot be achieved
by way of rolls. The single-pass inkjet printer 1is not
restricted to a constant repetition of a printing
pattern or repeating pattern, as 1s the case in rotary

printing.

The individual print heads which are combined 1in the
print bar of a print head module can have widths of up
to several tens of cm. Here, resolutions of up to 600 x
600 dpi (dots per inch) are possible. Here, several
thousand nozzles are contained per print head. The

printing width itself can be up to several meters.

Positional deviations of a few micrometers are visible

=

to the human eye in a printed image. In the case of the

abovementioned resolutions, the individual nozzles of a
print head lie only several tens of pm apart from one
another. The size of an image point itself 1is 1n the
region of 10 pm. In a single-pass inkjet printer having
a plurality of print head modules which are arranged
behind one another in the running direction, 1t can Dbe

pr—

seen that an adjustment of the print heads 1in the

micrometer range becomes necessary, in order to produce
a high-quality printed image. The adjustment of a print

head module in a single-pass inkjet printer 1s
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therefore complicated. The position of the print heads

has to be detected, for example, by optical microscope

and has to be set manually 1in a complicated way. The

configuration of a single-pass 1inkjet printer 1s thus

comparatively protracted. An adjustment also has to be

carried out for each replacement of a print head

-

module. This leads to an unnecessary extension of the

down times.

It is an object of the invention to specify a single-

pass inkjet printer, in which the configuration and an

exchange of a print head module can be performed as

quickly as possible. In view of this object, an aspect of the

present invention provides a single-pass 1nkjet printer of

the type mentioned at the outset by virtue of the fact
that, hanging 1in each <case substantially 1n the
vertical direction, the print head modules can be moved

in a self-adjusting manner 1into a printing position

which is fixed to the unit and are arranged such that

they can be removed reversibly in the printing position

which i1s fixed to the unzit.

Here, the invention proceeds from the consideration

p—

that hanging fastening of the print head modules 1n

principle makes facilitated installation and

dismantling of the print head modules 1in the vertical

position possible. A hanging print head module can be

readily removed from, in particular lifted out of, the
printing position which 1is fixed to the wunit, for
example, and can be moved into an accessible cleaning
or removal position above or Dbelow the printing
position. At the same time, a hanging arrangement of
the print head module permits automatic orientation on
account of gravity which acts at the centroid. As a

P

result, during the insertion of the print head module,

there is already rough positioning with respect to the

subsequent printing position which 1s fixed to the

unit. As a result, the hanging fastening makes self-
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adjustment into the printing position which 1is fixed to
the unit possible, in particular without complicated
mechanical auxiliary constructions, without manual
subseqguent adjustment becoming necessary. The

P

configuration of any mechanical guide elements 1s

simplified by the automatic positioning of the hanging
print head module as a result of gravity, 1in comparlison

with complicated positive guides.

In addition to the connection means of a print head
module, for example, bearings or guide elements are
provided which, during the introduction 1in a vertical
direction, force the print head module 1into the
stipulated printing position. The mechanical elements
which are provided for this purpose are configured, in
particular, in such a way that merely lowering or
raising of the print head module leads to the
stipulated printing position being reached. By lowering
or raising of the print head module, the latter leaves
the printing position and can be returned reversibly

into said printing position again in a simple way.

The invention is suitable, in particular, for simple

g—
p—

mounting of large and heavy print head modules, 1in

which, in addition to the print heads, at the same time

the control electronics and optionally an 1ink tank are

accommcdated. However, the invention 1s not restricted

in any way to applications of this type.

The print head modules are preferably fastened 1in each

case in an upright state in the printing position which

- N

is fixed to the unit. This permits an arrangement of
the print head modules which 1s stable and, 1n
particular, adjusted exactly with respect to the

printer. In an upright mounting, in particular, the

connection of the or each print head module can be used

in a simple way as a defined locating or floating

bearing for fixing the end positilon. In the case of the
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hanging fastening of the or each print head module, the
centroid 1is accordingly situated below the bearing
point of the connection means. In the printing position
which is reached and is fixed to the unit, in the case
of upright fastening, in contrast, the centroid of the
print head module is arranged above a lower bearing

point which then results. During the self-adjustment,

the print module passes from the hanging position into

the final upright position.

The print head modules are preferably fastened 1in each
case in a swinging manner to a raising/lowering device.
Via an actuation of the raising/lowering device, the
connected print head module 1is lowered into the

printing position, in particular 1n a self-adjusting

manner, and is raised out of said printing position for
dismantling. The reverse movement sequence is likewise
made possible. Hanging fastening of the print head
module on the raising/lowering device permits the
necessary degrees of freedom which are necessary Ior
orienting the print head module between 1ts free
hanging position and the printing position which 1S
fixed to the unit. The swinging arrangement can De
provided in principle by a suitable mechanical
connection means. Here, knife-edge bearings or ball

socket bearings are likewise conceivable, just like a

hanging connection via a flexible connecting part, such

as a cable element or the like.

As mentioned, the connection means of the print head
module is preferably used as a bearing for fixing the
printing position. Here, 1in one advantageous design
variant, the print head modules are connected 1n each
case to the raising/lowering device parallel to the
transverse direction and are arranged so as to swing
about a polar angle. The orientation parallel to the
transverse direction achieves important prepositioning

of the print head module. The perpendicular orientation
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with respect to the running direction of a print head

module which extends 1in the transverse direction 1s

essential for the printing quality which can De

achieved. If there 1S a deviation f rom the

perpendicular angle with —respect to the running

direction, this leads to an offset of the individual

P
p—

printer dots with respect to the desired position of

the image point in the transverse direction. To this

end, the connection means for the print head module 18

configured, for example, as a floating bearing which

permits a displacement in the transverse direction, but

does not allow any degree of freedom in the running
direction. A bearing of this type can be configured, 1in
particular, as a slide guide 1n the transverse
direction, to which slide guide the print head module

is connected so as to swing about the polar angle.

In one particularly advantageous refinement, the print
head modules are connected to the raising/lowering
device in each case via at least two open ball socket

bearings which are offset 1in the transverse direction.

As a result of the at least double connection which 1s
offset in the transverse direction, prepositioning of
the print head module perpendicularly with respect to
the running direction 1is necessarily achieved. The
socket can be configured, for example, as a prism OI
wedge depression or the like which 1s open on one side
and runs in the transverse direction. The print head
module is connected into said socket in each case via a
corresponding bearing element which 1s of conical
configuration, for example. In order to make the
swinging movement possible, the opening angle of the
cone is smaller than that of the prism or wedge
depression. The socket is open, in particular, on one
side in the transverse direction, with the result that
the print head module can be connected into the
raising/lowering device in a simple way. To this end,

the raising/lowering device 1is moved 1nto a removal
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position. From said removal position, the print head
modules can then be removed 1n the  transverse

direction.

The connection means which 1is configured 1n the

transverse direction as a floating bearing already per

p—

se makes a displacement of the print head module 1n the

transverse direction possible, without its orientation
with respect to the running direction being changed.

This 1s advantageous, in particular, during the

insertion of the print head module into the printing

position, in particular in the case of a lowering
operation, to move said print head module 1n the
transverse direction into the stipulated unit position.
At the same time, the polar angle of the print head
module is fixed via the connection means, by which
polar angle the print head module is 1inclined in the

printing position with respect to the vertical

direction. An inclination of this type is necessary, 1n
particular, when the printing medium 1s not moved
through in a flat state under the print head modules,
but rather on a curved track. A curved track of this
type makes, in particular, more exact guldance of the
printing medium possible. For example, the printing
medium can be tensioned in the printing region via a

curved track.

Here, in one preferred refinement, the print head
modules are adjusted in the respective printing
position in each case perpendicularly with respect to

the track course of the printing medium.

The print head modules are preferably additionally
fastened to the raising/lowering device such that they
can be displaced in each case 1n the transverse
direction. In particular, an additional displacement ol
this type can be realized by a linear bearing and, 1n

particular, by a rail adjusting system. Via a linear
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bearing which is oriented in the transverse direction,
the connected print head module can be pulled laterally
out of the single-pass inkjet printer and can
subsequently be removed from its hanging position. The
installation of a print head module is of very simple
design to this extent and can be carried out extremely
quickly. Accordingly, the print head module is mounted

on the displaceable part of the linear bearing or of

the rail adjusting system. The print head module 1s
introduced into the mechanical connection means there,
with the linear bearing or rail adjusting system pulled
out laterally, and 1is subsequently pushed 1into the

housing of the single-pass inkjet printer. From there,

the print head module is moved downward by means of the

raising/lowering device into the printing position

Ll

which is fixed to the unit. The removal takes place 1in

the reverse sequence.

In principle, an individual raising/lowering device can
be provided for each print head module. However, there
is expediently a common raising/lowering device for all
print head modules. In comparison with the multiple

embodiment, a common raising/lowering device of this

type requires a reduced number of mechanical
components. The control is also simplified. A common
raising/lowering device makes it possible, in
particular, to remove all print head modules Jointly
out of their respective printing position which 1s
fixed to the unit and to move them jointly 1into a
cleaning position. As a result, the maintenance of the

single-pass inkjet printer is simplified substantially.

In order to adjust the print head module 1nto the

respective printing position, catch means are

preferably provided for a rough positioning of the
print head modules which are running in, 1n particular
dropping. A print head module which is connected, 1n

particular, in a swinging manner will orient 1ts
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centroid as a result of gravity during insertion. The
catch means are then configured in such a way that they

are capable of gripping any possible positioning

elements of the print head module during the movement
of the latter, 1in particular during lowering, and of
prepositioning said print head module with respect to

the printing position.

In one advantageous refinement, the catch means are
formed by a catch wedge and a wedge shaft, one catch

means part being mounted such that it is fixed to the

unit and the other being mounted such that it is fixed

to the module. If, for example, the catch wedge 1s

mounted such that it 1is fixed to the unit, the wedge

shaft which is mounted on the print head module

receives first of all the wedge tip and subsequently
the entire wedge during the gradual movement, 1n

particular lowering into the printing position, as a

result of which the print head module 1is restricted
further in terms of its degrees of freedom which are

still possible, for example an offset i1n the transverse

direction or a swinging movement about the polar angle.
Accordingly, the print head module is positively guided
by the catch means to the subsequent stipulated

printing position in a targeted manner.

In one particularly preferred refinement, the catch
wedge is configured in each case as a catch elbow which
is oriented in the running direction, the respective
wedge shaft forming a substantially vertical slide
guide with the catch elbow, and, on 1its insertion side,
the wedge shaft comprising 1n each case one Jgroove
depression which is oriented in the running direction.

This refinement refers, in particular, to the

connection means of the print head module, which
connection means 1s parallel to the tTransverse
direction. Via the catch wedge which is oriented 1in the

running direction, the polar angle 1S fixed
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increasingly during the movement of the print head
module into the printing position. The print head
module is fixed in the transverse direction via the

groove depression which 1s oriented in the running

direction.

Furthermore, in the printing position which 1s fixed to
the unit, the print head modules are advantageously
positioned in each case 1n at least two open bearings

which are self-adjusting in the vertical direction and

are offset in the transverse direction. In particular,
if catch means are provided, the bearings which are

self-adjusting in the vertical direction do not need to

be of complicated construction. It is merely necessary
that the two bearing elements which realize the bearing
come together automatically during the gradual

P
prer—

introduction of the print head module, as a result of

which the final position is fixed ultimately. Suitable

bearings are, for example, ball socket bearings, knife-

edge bearings or conical bearings.

The parallel orientation of the print head module with

respect to the transverse direction in the printing

position is fixed finally via the offset of the two
bearings in the transverse direction. Via the
connection means and the two bearings which are offset
in the transverse direction, the print head module 1is

then fixed

| —

inally in the printing position which 1S

fixed to the unit. The degrees of freedom are then

reduced to zero.

In one preferred refinement, 1n each case one of the
bearings which are offset 1n the transverse direction
is configured as a locating bearing and the other of
the bearings is configured as a floating bearing. For

example, an expansion of the print head module 1in the

transverse direction can be absorbed via the floating

bearing. In one expedient refinement, in each case the
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locating bearing 1s configured as a ball pivot bearing
and the floating bearing 1s provided by a prism slide
guide in the transverse direction. The ball pivot
bearing 1s advantageously equipped with a ball socket
for punctiform rotary mounting, 1into which ball socket
the spherical end of the pivot 1s recelived and
positioned during the wvertical introduction of the

print head module. The prism slide guide 1s, 1n

particular, likewise configured as a Dball pivot
bearing, the socket being configured, however, with a
prism-shaped Cross section along the transverse
direction. The prism slide guide fixes the parallel

position of the print head module with respect to the

transverse direction. A linear offset is still possible

J—e

as a degree of freedom in the transverse direction

P
p—

i1tself.

It is further preferred that, in the printing position
which is fixed to the unit, the print head modules are
positioned in each case in a self-adjusting open stop.
The stop adjusts, for example, the inclination of the
print head module about the polar angle, as long as the

connection means does not completely restrict a degree

of freedom in the running direction.

The stop 1s particularly advantageously formed by a

ball pivot and by a stop face which 1is prestressed

against the ball pivot in the running direction. In the

case of a movement of the hanging print head module
into the printing position, the ball pivot which 1is,
for example, fixed to the module comes 1nto contact
gradually with the stop face which finally positions

the ball pivot in the running direction. To this end,

the stop face can be of spherical configuration, for

example, and can act laterally against the ball pivot.

In the printing position, the respective print head
module is then fixed exactly, for example, by the tTwoO

open bearings, namely a ball pivot bearing as locating
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bearing and a prism slide guide as floating bearing,

and by the stop.

If a stop is provided, the print head module can also,

in particular, be raised out of the connection means 1n

the final printing position. The print head module 1is
then not positioned exactly in the running direction 1n
the raised connection means. The stop then exclusively

P
p—

assumes this guidance. The position of the print head

module in the printing position is then fixed exactly

by the two self-adjusting open bearings and Dby the
stop.

In order to make color or decorative pattern printing
possible, a plurality of print head modules are

arranged one behind another in the running direction 1in

one advantageous refinement. Here, for the further
improvement of the print quality, the print head
modules are adjusted in the respective printing
position along a vertically curved arc. This permits
tauter guidance of the printing medium through the

printing region.

It is further advantageous that a plurality of print
head modules are arranged next to one another 1in the

transverse direction. The printing width can Dbe

increased without great outlay by way of a modular

p—

refinement of this type. A further result of this

-

refinement is an improvement in the statics of the
single-pass printer. To this end, the individual print
head modules are connected, for example, to a carrier
which runs in the transverse direction, each module
being mounted additionally remote from the carrier 1in

the printing position.

In one expedient refinement of the single-pass 1inkjet

printer, a cleaning module is provided for cleaning the

print head modules, which cleaning module can be moved
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in below the raised print head modules 1n the running

direction. Here, for cleaning purposes, the modules are

ralsed 1n a simple way approximately vertically out of
thelr respective printing position, which particularly
advantageously takes place, 1n particular as mentioned,
via a common raising/lowering device. In the raised
cleaning position, the cleaning module 1s moved below
the print head modules 1n the running direction.
Subsequently, said print head modules can be lowered
onto the cleaning module. As an alternative, the print
head modules can also be lowered out of the printing
position and can be raised 1into the 1latter. The
individual nozzles of the print heads are then cleaned.
The removal of the cleaning module and the
repositioning of the print head modules then take place

in the reverse order.

In order to make a particularly simple construction of
the single-pass inkjet printer and exchange of the
respectively used print head modules possible, the

p—

bearing points of the printer are adjusted exactly for

all print head modules. The print heads of the print

head modules are then already positionally adjusted 1in

advance with respect to the predefined printing

—

position. A positional adjustment of this type takes

place, for example, by a tool being provided which

reproduces the bearing points of the single-pass 1inkjet

printer. Every print head module to be delivered 1s
inserted into said tool. The print heads on the print
head module are subseguently oriented exactly with
respect to the tool and therefore with respect to the
single-pass inkjet printer. This takes place, for
example, by optical microscope.

g
p—

As a result of the preadjustment of the print heads of

the print head modules to the later printing position,

extremely simple and time-saving assembly of the

printer itself and likewise simple and tilme-saving
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exchange of print head modules at the place of use of

the single-pass inkjet printer are made possible.

Exemplary embodiments of the 1nvention will Dbe

explained in greater detail using a drawing, in which:

fig. 1 shows an 1llustration of a single-pass inkjet

printer, which illustration shows the

essential parts,

fig. 2 shows a first detailed view from fig. 1,

fig. 3 shows a second detailed view from fig. 1,

fig. 4 shows a third detailed view from fig. 1,

fig. 5 shows a fourth detailed view from fig. 1,

fig. 6 shows the single-pass inkjet printer

according to fig. 1 with a print head module
which has been moved 1nto the removal

position, and

fig. 7 shows two print head modules which are

arranged next to one another from below.

Fig. 1 shows a three-dimensional 1illustration of a
single-pass inkjet printer 1 omitting parts which are
not essential. The single-pass inkjet printer comprises

a housing 2, in which a number of print head modules 4

are arranged in a printing position which 1s fixed to
the unit. Furthermore, a running track 5 1s provided
for guiding a printing medium along a running direction
7. The print head modules 4 are arranged one behind
another in the running direction and extend over the
width of the running track 5 in a transverse direction
8. The individual elements which are shown of the

single-pass printer 1 are fastened 1n each <case ¢to
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frame elements 10. For the sake of clarity, only a

gy

small part of the frame elements 10 1s shown.

The total of five print head modules 4 are arranged one
behind another in the running direction 7 and are
fastened in a hanging manner to a raising/lowering
device 12 in the respectively shown printing position
which is fixed to the unit. The raising/lowering device
12 can be moved overall in the vertical direction 16

along the frame elements 10.

Fach of the print head modules 4 is provided to print
one color. In the present case, the colors cyan,
magenta, vyellow and black and a special color are
realized by the five print head modules 4. Each of the
print head modules 4 1S connected to the
raising/lowering device 12 via a rail adjusting system
14 such that it can be displaced 1n the transverse
direction 8. A plurality of print heads which result in

a printing region which extends over the entire width

of the printing medium are mounted on the underside 17
of each print head module 4. Here, the individual print
heads are offset alternately in the running direction 7/
with respect to one another, with the result that the
nozzles of each print head ensure a continuous printing
region in the transverse direction 8. This arrangement

can be seen, for example, from fig. 6.

In order to print a printing medium, the latter - as
illustrated by the arrow 19 - is moved continuously 1n
the running direction 7 along the running track 5 under
the individual print head modules 4. Via the mounting

of the print head modules 4 which will be explained 1in

greater detail in the following text, the 1ndividual

nozzles of the print heads are adjusted in the range of

a few micrometers in relation to the housing Z.
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In addition to the print heads, each print head module
4 contains the corresponding electronic actuation means

and optionally a storage tank for ink. The actuation of

the individual print heads of each print head module 4
takes place via a central controller. Here, the central
controller is connected to each print head module 4 via

a central supply line which cannot be seen and from

"

which corresponding lines 23 branch off. In addition to

|

electric feed lines, ink supply lines are, in
particular, also contained in said 1lines, which 1ink
supply lines resupply intermediate tanks in the print
head modules 4 with ink. Furthermore, there 1s an ailr

duct 24, from which air lines 25 into the respective

print head modules 4 branch off. By way of the air
lines 25, air circulation is brought about in the print
head modules 4, 1n order to keep dust away. In
particular, a positive pressure 1is generated 1in the

F

interior of the print head modules 4 via the air lines.

Fach of the print head modules 4 1is connected 1n a
swinging manner to the rail adjusting system 14 which
can be extended in the transverse direction 8, via a

first and a second open ball socket bearing 30 and 31.

Here, the first and the second ball socket bearing 30

and 31 are arranged offset in the transverse direction

8 with respect to one another. The sockets of both ball

socket bearings 30, 31 are configured 1in each case as

prism sockets which are open to the bottom and run in

the transverse direction 8. In order to connect the
print head modules 4, both prism  sockets are
additionally in each case open on a removal side. The

print head modules 4 are connected 1n each case in a

swinging manner into the prism sockets of both ball
socket bearings 30, 31 via a bearing element which 1s
configured as a cone 33. Each print head module 4 1is
secured against being pushed out unintentionally by a

closure lever 34.



10

15

20

22

30

35

CA 02802908 2012-12-17

WO 2011/157282 - 17 - PCT/EP2010/003682

The arrangement, offset in the transverse direction 8,
of the two ball socket bearings 30, 31 which are

fastened 1n each case to the adjustable part of the

rail adjusting system 12 already results 1n basic

fixing of the print head modules 4 parallel to the

P

transverse direction 8 with the retention of certain

degrees of freedom. Each print head module 4 remains

displaceable in the transverse direction 8 1tself. Each

print head module 4 can swing about a polar angle by

way of the connection means which is configured as an
open ball socket bearing 30 or 31. As a result, firstly
simple positioning of the print head modules 4 1nto the
printing position which is fixed to the unit 1s
achieved. Secondly, this swinging connection allows the
setting of an inclination of a print head module 4 with
respect to the running direction 7, as becomes
necessary in the case of arcuate guidance, as shown, of

the printing medium through the printing region.

All the print head modules 4 can be raised jointly 1in

P

the vertical direction 16 upward out of the illustrated

printing position via the raising/lowering device 12,

on which the respective rail adjusting systems 14 are

mounted parallel to the transverse direction 8. In the

raised position, the print head modules 4 can be moved

pien
—

out to the front right according to fig. 1 by means of

the rail adjusting system 14. A position of this type

is shown, for example, in fig. 6. After the respective

closure lever 34 1is opened, simple removal of the
respective print head module 4 from the ball socket
bearings 30, 31 is then possible. The insertion of a
print head module 4 into the single-pass inkjet printer

1 takes place in the reverse order.

Positioning blocks 40 and 41 are arranged 1n each case

F

on both sides of the running track 5 on the housing Z

of the single-pass inkjet printer 1 for a self-

adjusting introduction of the print head modules 4 1into
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the respective position shown which 1s fixed to the

unit. The positioning blocks 40 are manufactured to Dbe
solid. The positioning blocks 41 comprise two linear
tables which are arranged one above another and can be
set or adjusted in the transverse direction 8 or in the
running direction 7. One-time setting up of the
positioning blocks 41 for the respective fixing of the
printing position can be achieved via saild adjustable

tables. As a result, in particular, production-induced

dimensional tolerances can be compensated for. The
positioning blocks 40, 41 are arranged 1in each case
along an upwardly curved arc 43. As a result, reference
is made to corresponding arcuate guidance of the
printing medium through the printing region. Arcuate

—

guidance of this type permits more exact fixing of the

printing medium.

Catch means 45 are mounted 1in each <case on the
respective positioning blocks 40, 41 for rough
positioning of the dropping print head modules 4 for
gradually fixing the final printing position. Here, the
catch means 45 comprise in each case one catch wedge 46

and 47 which is mounted fixedly on the wunit and

communicates with a respective wedge shaft 48 and 49

which is mounted on the print head module 4. Here, the
catch wedges 46 and 47 are configured 1in each case as

catch elbows which are oriented parallel to the running

direction 7 and have an upwardly tapering tip. Here,
the wedge shaft 48 and 49 and the catch wedge 46 and 47
in each case form a slide guide 50 in the vertical

direction 16.

In the raised position of the raising/lowering device
12, a connected print head module 4 swings about a
polar angle. Here, the print head module 4 1s oriented
substantially vertically as a result of the action ot
gravity. Moreover, each print head module 4 1s oriented

substantially parallel to the transverse direction 8 Dby
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way of the connection 1n the two ball socket bearings

30 and 31. During the further lowering, the wedge

shafts 48 and 49 on both sides of a print head module 4

first of all slide on the corresponding catch wedges 46

and 47. Here, the dropping print head module 4 1s first

P
p—

of all oriented roughly in the transverse direction 8

by way of the groove depressions 51 which are made 1n

the running direction 7 on the underside of each wedge

shaft 48 and 49. Subsequently, each wedge shaft 48 and
49 can slide onto the respective catch wedge 46 and 47.
Here, gradual setting of the desired inclination of the

griiy.

print head module 4 also takes place by way of the

respective slide guide 50, on account of the angular

—

shape of the catch wedges 46, 47.

As a result of the rough positioning, achileved by means

P

of the catch means 45, of a dropping print head module

4, the latter is moved during further lowering finally
into the exact printing position which 1s fixed to the
unit. To this end, 1in each case ball pivot bearings 53
which are open at the top are configured on one side of
each print head module 4 and prism slide guides 54
which are open at the top are configured on the other
side. Here, 1in each case ball pivots with downwardly

directed balls at the end are configured on both sides

of each print head module 4. During the final lowering

cf a print head module 4, the balls are finally fixed
in the ball pivot bearing 53 in a ball socket and 1in
the prism slide guide 54 in a prism socket 59 which 1is
oriented 1in the transverse direction 8. Here, the

P

bearing elements 33 are raised out of the ball socket

bearings 30, 31.

The ball pivot bearings 53 on the right-hand side
(according to fig. 1) of each print head module 4 form
a three-dimensionally fixed pivot point 1in the final

printing position. The prism slide guilides 54 on the

other side of the print head modules 4 fix the
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parallelism of the print head modules 4 with respect to
the transverse direction 8 exactly. Secondly, the prism

slide guides 54 still permit an offset parallel to the

transverse direction 8 as a degree of freedom. The two

ball pivot bearings 30 and 31 of the mechanical

e p!

connection means fix the inclination or polar angle O:
the print head modules 4 in the raised position at

least roughly.

In addition, a stop 70 which is attached on one side 1is
provided at the upper end of the respective print head

modules 4. During the lowering of the respective print

head module 4, a ball pivot which 1s fixed to the
module comes into contact with a spherical stop face
which is fixed to the printer and is prestressed in the
running direction 7. When the final printing position
is reached, the inclination angle of each print head

module 4 is oriented exactly. Overall, each print head

module 4 1is therefore oriented, fixed and adjusted
exactly in the printing position which is fixed to the

unit.

The stop 70 is 1in principle not necessary. Optionally
in addition or as an alternative to the connection
means, it assists and defines the fixing of the upper

end of the print head modules 4 in the running

direction 7. For example, in the case of a knife-edge

-
-

bearing as connection means, the inclination angle O:
the print head modules 4 is already fixed exactly by

the bearing despite the swinging connection.

As a result of the provided design of the respective

bearing points, each print head module 4 can be ralsed

out of the fixed printing position in a simple way Dby

being raised in the vertical direction. Secondly, exact

fixing of the printing position takes place exclusively

by gradual lowering of the hanging print head modules

4. The single-pass inkjet printer 1 therefore permits
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extremely rapid realignment and extremely rapid and
simple exchange of the print head modules 4. Without
protracted time spent on adjusting an exchanged print
head module 4, the exact printing position 1s achieved
exclusively and automatically by lowering 1in the case

of the single-pass 1nkjet printer 1 shown here, as a

consequence of the self-adjusting bearings and the

illustrated connection of the print head modules 4.
Manual readjusting of the exchanged print head modules
4 can be dispensed with completely. The down times of
the single-pass inkjet ©printer 1 are  shortened
considerably in comparison with conventional single-

pass 1nkjet printers.

Fig. 2 shows a detailed view of the ball pivot bearing
53 according to fig. 1, which ball pivot bearing 53 1s
configured as a locating bearing 55. The wedge shaft 48
which 1s fastened to the print head module 4 can now be
seen clearly, which wedge shaft 48 has, on 1ts
underside, a prism depression 51 which 1is oriented 1in

the running direction 7. The conical socket 56 which 1s

-

mounted fixedly to the unit can likewise be seen, 1into

P
p—

which conical socket 56 the spherical end of the ball

pivot 57 is finally fixed during lowering of the print
head module 4. The ball pivot 57 1s mounted such that
its height can be adjusted in the micrometer range,
with the result that dimensional tolerances, etc. can

be compensated for on the single-pass inkjet printer 1.

Fig. 3 shows a detailed view of the prism slide guide
54 according to fig. 1, which prism slide guide 54
forms a floating bearing 58. The catch wedge 47 and the
wedge shaft 49 can once again be clearly seen. The two
linear tables of a positioning block 41 can also be
seen. The prism socket 59 can be seen, the wedge-shaped

indent of which is oriented parallel to the transverse

direction 8. The spherical end of the ball pivot oY

drops into said prism socket 59 during lowering of the
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print head module 4. As a result, an exact position 1s
fixed finally in the running direction 7. A 1linear
offset is still possible in the transverse direction 8.

The ball pivot 57 is once again mounted such that 1its

height can be adjusted.

Fig. 4 shows a detailed view of the stop 70 according

to fig. 1, but 1is shown mirror-inverted wlith respect
thereto. The ball pivot 72 which is fixed to the module
can be seen, which ball pivot 72, 1n the printing

position of the print head module, bears against a

spherical stop face 73 which 1s fixed to the printer
and 1s prestressed in the running direction. For
improved clarity, those parts are removed 1in fig. 4

which prevent the visibility of the ball pivot 73. The

stop face is configured such that it can be adjusted 1in

the running direction 7.

The connection of a print head module 4 can Dbe seen
from fig. 5 in a further detailed view from fig. 1. To
this end, a rail adjusting system 14 1is mounted on a
raising/lowering device 12 in the transverse direction
8. A first open ball socket bearing 30 and a second

open ball socket bearing 31 are mounted on the

adjustable rail of the rail adjusting system 14 at two
points which are offset in the transverse direction 3.
The sockets of both ball socket bearings 30 and 31 are

configured as a prism sockets 61 which are open at the

bottom. Both prism sockets 61 are open 1in each case on
one side in the transverse direction 8. The print head
module 4 can be connected in the transverse direction 3
via said opening by means of bearing elements of the
raising/lowering device 12 which are configured as
cones 33. A closure lever 34 is mounted on the first

ball socket bearing 30 to prevent unintentional pushing

or pulling out.
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The print head module 4 is oriented substantially 1n

the transverse direction 8 by the two ball socket

bearings 30 and 31. An offset 1is possible along the
transverse direction 8. The two mechanical connections

which are shown permit a swinging movement of the print

head module 4 about a polar angle. The freely hanging

- N

print head module 4 can be oriented freely under the

action of gravity.

Fig. 6 shows the single-pass inkjet printer 1 according

to fig. 1 in a pulled-out removal position for a print

head module 4. The frame elements 10 can be seen 1n
their entirety in fig. 5. The positioning blocks 40 can
also be readily seen with the conical sockets 56 and

catch wedges 46 mounted on said positioning blocks 40.

The rail adjusting system 14 is mounted overall on the
raising/lowering device 12. The latter is situated as

shown in a raised removal position. In this position,

1

the rail adijusting system 14 of a print head module 4
is pulled out laterally. The print head module 4 15

fastened in a hanging manner to the adjustable rail by
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