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1 30n
1ST AREA

{A)..SUBSTRATE

(B).. WORKING AREA

(57) Cette 1nvention se rapporte au domaine des
imprimantes a jets d’encre servant a 1 1impression couleur
d’articles de grand format. Cette mvention permet
d’ameliorer la qualite de production et d’accroitre le
rendement des imprimantes, ceci1 grace a 1’application
successive des couleurs primaires, a 1'¢limination des

I*I Industrie Canada  Industry Canada

(57) The present invention pertains to the field of ink-jet
printers used for colour printing of large format articles.
This mvention 1s used for improving quality and for
increasing  the vyield of printers and comprises
successively applying primary colours, suppressing
colour aberrations when printing a semi-transparent
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aberrations couleur lors dune impression sur les deux
cOtes d'un materiau semi-transparent, au positionnement
precis de la téte lors de I'impression d une image sur le
support, ainst qu’a l’¢limination des lignes reliant le
chariot aux systemes d’acheminement des signaux de
commande, de 1’air et des encres. A cette fin, le chariot
comportant les tétes a jets se déplace dans une direction
le long d’un rail de guidage clos qui comprend une regle
hachurée servant au positionnement precis. Les tétes
vont ainsi contourner le support sur ses deux cotes, tandis
que la transmission des informations depuis 'unite de
commande du dispositif vers le chariot se fait a 1’aide
d’un émetteur-récepteur radio. L imprimante peut en
outre étre equipee de deux systemes d’alimentation en
support d 1mpression independants et paralleles, ce qui
permet d’effectuer une impression sur un seul cote et sur
deux supports en mé€me temps.
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material on both sides, precisely positioning the head
when printing an 1mage on the substrate and eliminating
the lines connecting the carriage to the systems
supplying control signals, air and inks. To this end, the
carriage with the jet heads 1s moved in one direction
along a closed guiding rail which 1s fitted with a hatched
ruler for precise positioning, wherein the heads will thus
bypass the substrate on both sides while information 1s
transmitted from the device control unit to the carnage
using a radio transceiver. The printer can further be
equpped with two independent and parallel substrate
feeding systems for performing a one-sided printing on
two substrates at the same time.
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(S7)Abstract

The present invention pertains to the field of ink-jet printers used for colour printing of large format articles. This invention is used
for improving quality and for increasing the yield of printers and comprises successively applying primary colours, suppressing colour
aberrations when printing a semi-transparent material on both sides, precisely positioning the head when printing an image on the substrate
and eliminating the lines connecting the carriage to the systems supplying control signals, air and inks. To this end, the carriage with the jet
heads is moved in one direction along a closed guiding rail which is fitted with a hatched ruler for precise positioning, wherein the heads will
thus bypass the substrate on both sides while information is transmitted from the device control unit to the carriage using a radio transceiver.

The printer can further be equipped with two independent and parallel substrate feeding systems for performing a one-sided printing on two
substrates at the same time.
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LARGE FORMAT INK-JET COLOUR PRIMTER
Field of the Invention

The 1nventicn relates to the fieid of ink-jert
printers uwsed for colour printing of large format

articles used, in particular, in the advertisesment

industry.

Background Arc

A specific feature of the utilization of ink-jetr
printers used for colour printing of large format
articles is the producticn of large size images (up to
tens of square meters) of sufficiently high quality at
relatively low cost, which 1is attained by creating
highly=-productive machines with relatively low
resolution of the produced images (usually 18-36 lines
per i1nch) '. In a principle respect these devices are
not distinctive over ordinary printers that are widely
used as documenting devices in personal computers (PC).

A Typical representative of such devicas. is an ink-
Jet printing head and a printer comprising a paper
feeding device, a carriage executing reciprocal movement
along a paper substrate, and a removable jet head with a
reserve of ink that 1s mounted on the carrizge (EP, A2
0400852, 1980, B 41 J 2/07). The head is made in the
form of an autonomous unit having an electronic unit in
which information relating to the mutual positioning of

the drawing nozzles 1in the head is entered. Tr.ese
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nozzles are used by the control program of the PC when
information is fed from the PC to the prirter.

 The process of drawing is carried ocut by supclying
energy tO each nozzle of the head in the form of an
electrical pulse which 1s ccnverted intc heat suffiecient
Co discharge a portion of 1ink from the nozzle.
Furthermore, a system for synchronizing the position of
the head relative to the substrate and the infeoermation
being presented is used in the printer.

From a prianciple point of view, all printers
operate accerding to tais arrangement, differing only by
the methed of applying the image (either by heat, or
nydreaulic impact, or blast of air, etc.).

All of the basic elements of such printers are
present 1n the device disclosed in the patent US, A
4999651, 1691, G Q1 D 15/16. In a colour recorder, ink
cartridges are positicned on a common carriage that
effects reciprocal movement. There are also
intermediate working cartridges in which the level of
the 1ink 1s maintained virtually constant, which ensures
the hilghest quality of the images being reproduced.
Furthermore, the device ‘contains an electronic unit
which holds the image being reproduced in its memory and
controls the operation modes of the device.

The presence of an intermediate unit for storing
the information to be applied makes it possible toO
Sseparate 1n time the generation of images in a PC (for
€xample, by scanning photographic imagss and then
editing them, or producing images by machine graphic

methods, etc.) and their transfer to tle substrate.
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Furthermore, the volume of the informatior stored in the
device only depends on 1ts own capabilities and is in no
way related to the PC, which makes i1t possible to use
this device in network systems.

5 The presence of 1nk cartridges directly on the
carriage simplifies the construction of the device,
ensuring at the same time the possibility of cbtaining a
larger volume of graphic material without freguently
recharging the device. As already noted above, the

10 presence of an intermediate service cartridge ensures a
constant level of the 1ink, which promcoctes effective
operation cf the jet elements and a high ¢uality of the
images being reproduced.

A device 1s known that serves to obtain a direct

15 1mage on one side of a sheet and a mirror image on the

_other side, which makes it possible to osbtain a high
quality image on a semi-transparent material (US, A
5376957, 1994, B 41 J 2/045). This device is provided
with an 1nk-feeding mechanism with two carriages

20 positioned on opposite sides of a substrate. Contrecl
of the operation of the device and, in péerticular, the
carriages and heads, 1s carried out with the aid of a
unait for- control and storage o©f the direct and mirror
images being fcormed. By means o¢f a scanner,

information 1is entered into a computer which edits the

132
(N

1mage and encodes the print density of each colocur 1in
the form of electrical current pulses of different
wldth, which control electric valves of the atomizers of
the Jjet heads oI each colour, which are on the ink-jet

30 printing device. Thus, the density of each cclour 1is

L
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detexmined by the.width of the pulse generated bv the
FC. Specific features of the operation of 1nk-jet
er.ements of the heads are that the air stream entering
the working nozzle of the ‘et element consists of +two
5 Streams: one - continuous, creating a constant stream of
alr in the nozzle, which ensures that the ink in the
supply channel dces not dry and hinders the formation of
parasitic drops at the end of that channel, and the
seccnd - controlled with the aid of an air valve which
10 cpens an additional stream of air, ensur.ng the supply
cf 1ink to the substrate 1n accordance with the width of
the control pulses. In order to ensure reliable
adnesion and drying and to exclude smearing of the ink,
the substrate 1is heated with spiral heaters which are
1> mounted below and above the carriages in the direction
of movement of the substrate. Sponges are also
disposed on the carriages, the sponges wiping the
substrate before the 1ink 1is applied —-hereon, this
ensuring removal of foreign <contaminarts and also

20 enhancing application of the ink onto the substrate.
However, the presence of lines 1in each moving
carriage should be noted in this construc-ion. These
lines consist of a plurality of electrical cables, for
control of the wvalves 1in <the heads, and tubes for
2> feeding the ink. This line increases as the width of
the substrate, aleng which  the carrzliage moves,
increases, and this line has tc move together w:.th the
carriage, which c¢reates a number of technological

difficulties and reduces the reliability of operation of

530 tThe device.,
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Reciprocal movement of the carriages presumes

-

acceleration to the nominal speed, braking and stopping
for each working cycle, which reduces the productivity
of the device and requires increased power of the drive
5 mechanisms and corresponding braking dampers.
Fartnermore, with horilzontal positioning of the heads of
different colours from the left to the right and from
the right to the left, the sequence in which the primary
cclours are applied is disturbed, whican resuvlts in
10 "striping" (by shade) cf the obtained images. There is
also a problem in obtaining quality. two~sided images,
the soluticn te this problem not being found in prior
art. In particular, different heads, positioned on
cdifferent carriages, are used in the making of direct
15 and mirror images. It is wvirtually impossible to
ensure their complete identicality in operation.
Therefore, when two-sided images are being produced,
distortions inevitably occur in the colour reproduction,

and this affects the quality of the article.

20
Disclosure of the Invention
The problems being solved in the invention are the
fcllowing:
25 - liquidation of the lines connecting the carriage

Lo the systems for supplying ccontrel signals, air and
ink:
- €ensure the successive application of the primary

colours;




CA 02304520 2000-03-22

- suppression cf colour aberrations when printing -a
semi-transparent substrate on both sides;

- eénsure the precise application of the ink onto
the substrate;

5 - ensure the possibility of simultaneously
performing one-sided printing on two substrates.

In order to achieve the aforesaid technical
results, the construction of a large format ink-jet
colour printer is proposed which comprises a substrate

10 reeding system, an ink feeding mechanism which 1is
movable aleng a closed guiding rail relative to the
substrate, this making it possible for heads to travel
arcund the substrate on two sides, and a printer control
unit. Shafts in the substrate feeding system are

15 positioned in a vertical plane, wherein tensioning
shafts, connected to reversible motors by means of
magnetic clutches, are positioned above and below the
feeding shaft provided with a reversible motor. The
ink feeding mechanism, movable along the closed quiding

20 rail is provided with at least one carriage with brushes
rer supplying electric power, with a reseiver to be.
filled with air from an external source by means of a
rapidly-released catch, with a controller provided with
a transceiver, and with an optical sensor electrically

25 ccupled to the controller. The guiding rail is
provided with busbars for supplying electric power and
with a hatched ruler for exactly positioning. the
carrliage. Wherein, electrical vzlves connected to the

. pPrinter control unit are mounted between the charging

30 cartridges, - pocsitioned on the carriage and having a
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level sensor, and the rapidly-released catche‘s of the
system for recharging those cartridges. The rapidly-
released catches are positioned in places where the
guicding rail turns. In order to 1increase the
productivity there may be two &and nore of such
carriages. The carriages move at a constant speed,
which reduces the power of the drive mechanisms and
eliminates the need for dampers, since movement of the
carriages takes place in one direction (fcr example, in
the clockwise direction), removes +the gquestion of
"striping” 1in the obtained images, and the colour
palette of the direct and mirreor images is alsc the
same. Wherelin, full autonomy of <the carriage is
ensured upon its movement over the working sections of

the substrates. ' T

The printer may have a second substrate feeding

system, 1ndependent of the first, wherein becth parallel
positioned substrate systems are encompassed by the
closed guiding rail. Thus, an 1image may be obtained
simultaneously on two substrates which are inside the
closed guiding rail, this substantially expanding the
consumer preperties of the device and enhancing its

productivity.

Brief Description of the Drawings

Filgures 1, 2, 3, 4, 5 illustrate the construction
of the device.
Fi1g. 1 shows a general perspective of z device with

one substrate feeding system;
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Fig. 2 shows the mutual positioning 2f the guiding
rall, busbars and substrate; |

Fig. 3 shows the arrangement of the main units of
the ink feeding mechanism;

F1g. 4 shows a perspective of the rapidly-released
connections 1n the device;

'1g. 5 shows a general diagram of a d=vice with two

substrate feeding systems.
Best Method of Carrving Out the Invention

The large format ink-jet colour printer (Fig. 1)
ccnsists of a frame (1), rollers (2') for feeding a
carriexr, tensioning shafts (3), a feeding shaft (4),
guiding zrollers (S5), pressing rollers (6), a receiving
shaft (7), & carriage (B), a guiding rail (9). The
tensioning shafts for the substrate are connected to
reducers (ll) and reversible electric mctors (10) by
means o©of magnetic clutches (12). The shafts for
recelving and feeding the substrate are connected to
reversible drive electric motors via reducers (not shown
in Fig. 1). The carriage (8) (Fig. 2) is placed on the

closed guiding rail (S8) to which copper busbars (14) are

secured Dy means of supports (13) made of a
nonconqauctor. Electrical current 1is applied to the
busbars., By means o¢f brushes (15), electric current is

applled to the power supply of the carriage (not shown
in the Fig.) and to other power consuming dsvices. The
ink feeding mechanism is shown in Fig. 3. \n electric

drive (l16) for ensuring movement of the carriage (8B), a

.- eo——cm e *,ﬂnmmmmﬂwm
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receiver (l17) for storling high pressure air for ensuring
operation of the jet elements, an assembly of heads (13)
with Jet elements and charge cartridges (13) for stering
ink with level sensors (not shown in Fig. 32), an
electric drive control unit (20), an electron:ic
controller (21) for communication over a radio channel
with a control wunit (not shown in the Fig.) and for
ensuring operation of all units of the carriage in the
process of develcoping images, an optical ssansor (22) for
positioning tThe carriage relative to the sJabstrate along
a hatched ruler (23) positioned on the guiding rail, a
Erush holder (24) with brushes (15) for supplying power
tc the carriage are disposed on the carriage (8).
Diagrams showing the positicning of rapidly released
connections used to recharge the carriagés with air and
ink are shown in Fig. 4. The air recharging system
includes a pipe (25), a supply coupling (26) with a
movable tip (27) sitting on the coupling with the
pcssibility of rotating thereon, a carrier (28) on which
a rapidly-relieased catch (29) for butt-jcining and
disengaging with a pipe (30) for charging the carriage
receiver 1s secured. In the 1initial position the
carrier (28B) 1s held by a spring (31) secured on the
movable Tip (27). The 1nk recharging system is set up
1n a similar manner, except that ink charging electric
valves (33), connected to the charge cartridges for the
ink (18), are mounted on & carrier (32). Rapidly-
relezsed catches (34) are secured to a lower (output)
part of the electric wvalves (23) and during the

recharging are located opposite the necks o©f the
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charging cartridges (19) and the assembly of heads with
cartridges for ink (18), which are disposed co¢r the
carriage (8).

The device operates in the following manner.

In accordance with commands from the control unict
of the device, the feeding shaft (4) moves the substrate
one working step equal to the width c¢f 2 line c¢f the
image being produced. When the pecsition of the
carriage (8) in the process o0f 1ts uniform movement 1s
in the inoperative zones of the device (zones I and II,
see Fig. 2), recharging of the carriages with ailr and
ink is carried out, and also information, which should
be reproduced on the substrate, 1s transmitted over the
radio channel. When the controller (21), disposed on
the carriage, enters the working zone in the process of
movement of the carriage, 1t effects autonomous control
of the process of putting the information (1n this case
by operation of the jet elements) onto the substrate.
Upon exit from the working zone, the control unit of
the device determines the condition of the device,
effects control of the operation of the 3air and 1ink
r_echarging systens, effects movement of the substrates,
carries out additional servicing actiocns, <Qetermines the
werking capacity of the device, tests separate units,
brings out a message to the operator onto the
repreoducing system and effects the subsequ2znt operatlion
cycle. Where there 1is one substrate present, the
device in accordance with the described algorithm may
affect the structuring of 1mages from two sides, both

wirth the aid of one carriage and with the aid of two or

L
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mcre, and where there are two independent systems for
feeding substrates, the dewvice has the possib'ility of
effecting the structuring of 1i1mages on two substrates.'
The general diagram of a device with two systems for
feeding a substrate and with two carriages is shown in
Fi1g. 5.

Industrial Applicability

The prcposed technical solution makes it possible
to create large format printers for ‘producing printed
articles, 1in particular, 1in the production of outside
advertising objects.

Realization of this invention enhances the quality
of a produced article (i.e. the quality of an image) and
increases the productivity of printers by at least two

times.
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Set of Claims

1. A large format ink-jet colour printer including
a substrate feeding system, an ink feeding mechanism
5 which 1is movable along a gquiding rail relative to +he
substrate, and a printer control unit, characterized in
that shafts (3,4,7) in the substrate feeding system are
positioned in a vertical plane, wherein tensioning
shafts (3), connected to reversible motors (10) bv means
10 of magnetic <clutches (12), are positicred above and
below the feeding shzaft (4) provided with a reversible
motor (10), wherein the ink feeding mechanism, movable
along a closed guiding rail (9) is provided with at
least one carriage with brushes (15) for supplying
15> electric power, with a receiver (17) toc be filled with
air' by means of a rapidly-released catch (28), with =
~controller (21) provided with a transceiver, and with an
optical Senscr (22) electrically coupled to the
controller (21), wherein the guiding rai.. is provided
20 with busbars (14) for supplying electric power and with
a hatched ruler (23) for exactly positioning the
carriage (8), wherein electrical valves (323), connected
to the printer control unit, are mounted between
charging cartridges (18) for ink, positioned on the
25 carriage and having a level sensor, and rapldly~released
l catches (34) o¢f the systeﬁ for recharcing the 1nk
cartridges, and the rapidly-released catches (34)' are
pcsitioned in places where the guiding rail (9) turns.
2. A-large format ink-jet colour printer zccording

300 to claim 1, characterized in +that it Fras a second

v N e el AN G SRRV - ST IR HR AR R <
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substrate feeding system, lndependent c<f the first,
wherein both parallel pcsitioned substrate' feeding

Systems are encompassed by the closed guliding razil (9)
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