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(54) High throughput inkjet printing system

(57) A high throughput inkjet printing apparatus and
method involve printing with a fluid from at least one in-
dividual printhead onto a sheet of receiver medium held
on a printing media carrier. The fluid is de-gassed using
an in-line de-gassing process. The printing method in-
volves generating relative motion between the printing
media carrier and the at least one individual printhead

while simultaneously performing more than one of the
actions of: (i) loading a second sheet of receiver medium
onto the printing media carrier; (ii) unloading a third
sheet of receiver medium from said the printing media
carrier; and (iii) ejecting droplets of fluid from the at least
one individual printhead onto a sheet of receiver medi-
um previously loaded onto the printing media carrier.
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Description

RELATED APPLICATIONS

[0001] This application claims benefit of the filing date
of US Application 10/142866 filed on May 13, 2002.

TECHNICAL FIELD

[0002] The invention pertains to the field of inkjet
printing and, in particular, to maximizing the throughput
of industrial inkjet printing systems.

BACKGROUND

[0003] Inkjet printers produce images on a receiver by
ejecting ink droplets onto the receiver in an imagewise
fashion. The advantages of non-impact, low-noise, low
process control requirements, low energy use, and low
cost operation, in addition to the capability of the printer
to print on plain paper and to readily allow changing the
information to be printed, are largely responsible for the
wide acceptance of ink jet printers in the marketplace.
[0004] Drop-on-demand and continuous stream inkjet
printers, such as thermal, piezoelectric, acoustic, or
phase change wax-based printers, have at least one
printhead from which droplets of ink are directed to-
wards a recording medium. Within the printhead, the ink
is contained in one or more channels. By means of pow-
er pulses, droplets of ink are expelled as required from
orifices or nozzles at the end of these channels. The
mechanisms for ink ejection in these various types of
machines are well established and will not be further dis-
cussed herein.
[0005] The inkjet printhead may be incorporated into
a carriage type printer, a partial width array type printer,
or a pagewidth type printer. The carriage type printer
typically has a relatively small printhead containing the
ink channels and nozzles. The printhead of a carriage
type printer is attached to a carriage. The printhead may
be attached to a disposable ink supply cartridge as one
piece, and the combined printhead and ink cartridge as-
sembly may be attached to the carriage. In other ar-
rangements, ink may be supplied on a continuous basis
to the printhead via a hose arrangement from an ink res-
ervoir located away from the inkjet printhead. The car-
riage is reciprocated to print one swath of information
(the swath width approximately equal to the lengch of a
column of nozzles in the paper advance direction) at a
time on a recording medium, which is typically main-
tained in a stationary position during the reciprocation.
After the swath is printed, the paper is stepped a dis-
tance equal to the swath width or a portion thereof, so
that the next printed swath is contiguous with or over-
lapping the previously applied swath. Overlapping is of-
ten employed to address a variety of undesirable inkjet
printing characteristics that may be traced, for example,
to nozzle performance. This procedure is repeated until

the entire page is printed.
[0006] In contrast, the pagewidth printer includes a
substantially stationary printhead having an elongated
dimension sufficient to simultaneously print across a
corresponding dimension of the recording medium. The
recording medium is moved past the page width print-
head in a direction substantially perpendicular to the
elongated dimension of the printhead. In most cases,
the separation between individual nozzles is greater
than the required dot spacing on the media, and hence
the media may be passed under the page width print-
head more than once while translating the printhead. By
this method, printing may be done at the interstitial po-
sitions, to thereby cover the desired area of the record-
ing medium.
[0007] Clearly, an inkjet printer may have a printhead
that extends partway across the recording medium. In
such a case, the printer is known as a partial pagewidth
printer. In partial pagewidth printers, the recording me-
dium is typically passed repeatedly under the printhead
while the printhead translates laterally over a consider-
able distance to ensure that the appropriate area of the
recording medium is ultimately addressed with ink.
[0008] While inkjet technology has found its way into
the industrial environment, it has tended to be confined
to specialty areas. These include printing variable data
and graphics on plastic cards and tags as well as on
ceramics, textiles and billboards. It is also used in the
personalization of addressing for direct mail and, most
importantly, in print proofing applications. The focus has
clearly been on exploiting the abilities of inkjet technol-
ogy as they pertain to direct digital printing of variable
information. Inkjet printing is used in areas where other
printing technologies may not be as cost effective, such
as very short run length printing jobs.
[0009] While inkjet technology has been driven
strongly by consumer use of this technology, it has not
yet substantially penetrated the high run length, low
cost, high quality printing market. The demands and re-
quirements of this printing market are rather different
from those of the the consumer environment. In this
printing market, the need for high throughput, quality of
print and reliability at a low cost per page is particularly
strong. The standards in these respects are set by other
technologies such as offset printing, gravure and flex-
ography. Offset printing and gravure, in particular, have
had the benefit of many decades and even centuries of
development.
[0010] Inkjet printer technology, in contrast, is con-
ceptually based on the principles of other consumer
products such as personal typewriter and the dot matrix
computer printer. For this reason, the typical consumer
inkjet system incorporates aspects which are common
to the typewriter and the dot-matrix printer, such as
stepped roller-and-carriage-based medium advance as
well as replacement cartridge-based ink-media.
[0011] There is a clear need for addressing some key
aspects of inkjet technology that limit the wider applica-
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tion of this technology in areas served by the more tra-
ditional and high throughput technologies of gravure,
offset and flexography. Some effort has been invested
in making ever-higher nozzle-density inkjet printheads
using ever more sophisticated technology. However, in
order to make reliable industrial inkjet systems that can
challenge the more established printing technologies,
some of the key challenges reside elsewhere in the
printer system.
[0012] In the case of an inkjet system employing
state-of-the-art inkjet printheads, the ink needs to be of
a type that matches the receiver media and to have such
properties as will keep it from clogging the inkjet noz-
zles. Ink supply, and the removal and management of
the gas dissolved in such ink, is a subject of considera-
ble concern in many high performance inkjet systems.
Proposed methods of resolving this matter has thus far
been limited to ink cartridge-based systems.
[0013] It has been demonstrated that piezoelectric
inkjet systems are quite reliable, provided that they are
supplied with de-gassed or deaerated ink and their puls-
ing duty cycle is maintained at a sufficiently high level.
These two issues (supply of de-gassed ink and suffi-
ciently high duty cycle) are important for the design and
manufacture of a high reliability inkjet printer aimed at
competing with traditional low unit cost, high throughput
printing presses. In such a piezoelectric inkjet printing
system, a large number of individual printheads (e.g. 60
or more) may be combined on an inkjet printhead as-
sembly. This represents a very large number of nozzles,
particularly in view of the increased density of inkjet noz-
zles on printheads used in many recent products. Be-
cause of the large number of nozzles and the fact that
each nozzle has a statistical probability of failure, the
two issues of duty cycle and ink de-gassing are exacer-
bated in this type of piezoelectric inkjet printing system.
[0014] Piezoelectric inkjet heads, in particular, are
very susceptible to ink ejection failure when supplied
with aerated inks. This stems from the fact that they op-
erate on the basis of creating a pressure pulse within a
small body of ink. The presence of gas or air within that
body of ink tends to disturb the execution of this pres-
sure pulse It is therefore of critical importance to ensure
that an adequate supply of de-gassed ink is supplied to
the nozzles at all times during printing. The general prin-
ciples of de-aeration or degassing of inkjet ink are well-
known to those skilled in the art of inkjet technology.
They will therefore not be presented here again.
[0015] The second issue, being that of duty cycle,
should also not be underestimated. The reliability of all
inkjet systems hinges strongly on the ability of individual
nozzles to produce consistently ejected droplets in re-
petitive fashion. Prolonged periods of non-use of a given
nozzle therefore increase the probability of failure
through the nozzle clogging with drying or dried ink.
Great effort has therefore been expended on the matter
of maintenance systems for inkjet printers. One of the
primary maintenance functions is that of capping the in-

dividual printhead when it is not in use. However, it is
not generally practicable to cap just a fraction of the noz-
zles on a given individual printhead. For this reason it is
important to maintain a minimum duty cycle on any giv-
en nozzle on an individual printhead. The entire individ-
ual printhead is then capped when not in use.
[0016] There is a need for high throughput inkjet print-
ing systems that ameliorate at least some of the disad-
vantages of the prior art.

SUMMARY OF THE INVENTION

[0017] A method and apparatus are described for
printing with an in-line de-gassed fluid from at least one
individual printhead of an inkjet printing system onto a
first sheet of receiver medium held on the printing media
carrier of the inkjet printing system. The method com-
prises the steps of in-line de-gassing of fluid supplied to
the printhead, and the moving of the printing media car-
rier, at either a constant or a varying speed, relative to
the printhead, while simultaneously performing more
than one of the actions of

a. loading another sheet of receiver medium onto
the printing media carrier;

b. unloading a previously printed sheet of receiver
medium from the printing media carrier; and

c. ejecting droplets of the fluid from the individual
printhead onto either the first sheet of receiver me-
dium or a sheet of receiver medium previously load-
ed onto the printing media carrier.

[0018] The method and apparatus optimize the print-
ing throughput of the inkjet printing system through the
combination of the in-line de-gassing step and the con-
currency of the printing, loading and unloading steps in
different combinations.
[0019] For an understanding of the invention, refer-
ence will now be made by way of example to a following
detailed description in conjunction by accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In drawings which illustrate by way of example
only preferred embodiments of the invention:

FIG. 1 is a perspective view of an inkjet printer ac-
cording to a particular embodiment of the present
invention; and

FIG. 2 is a schematic top view of an arrayed print-
head.
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DESCRIPTION

[0021] FIG. 1 shows a first embodiment of the present
invention in the form of a cylinder based inkjet printer
with a partial pagewidth inkjet printhead assembly. The
term "inkjet printhead assembly" is used in this descrip-
tion to describe an inkjet printer head assembly that
comprises one or more individual printheads. The term
"individual printhead" is used in this description to de-
scribe an array of one or more inkjet nozzles. Typically,
an individual inkjet printhead is fabricated as an integrat-
ed unit, having a single nozzle substrate, and served
with ink either from an ink reservoir located within the
integrated printhead unit, or via a hose system from a
separately located ink reservoir. Many commercial ver-
sions of such individual printheads are known and these
may be combined by various techniques to create an
inkjet printhead assembly, some of these techniques be-
ing described, for example, in U.S. patents No.
5,646,665 and No. 5,408,746 and in co-owned, co-
pending U.S patent application 09/922,150. To the ex-
tent that the various designs for individual printheads
are well known in the field, they will not be further de-
scribed here, nor will the methods of combining them
into inkjet printhead assemblies. The term "partial
pagewidth inkjet printhead assembly" is used in this de-
scription to describe an inkjet printhead assembly that
may consist of one or more arrayed individual print-
heads, but which does not extend across the entire
width of the widest media onto which the machine will
print.
[0022] In the particular embodiment of the invention
shown in FIG. 1, the printing media carrier 1 is a printing
cylinder, capable of carrying paper or other sheet-like
printing media. In this description, the term "receiver
medium" is used to describe the printing media on which
printing is to take place. This printing media may be of
different sizes, textures and composition. In the illustrat-
ed embodiment of Figure 1, receiver medium load unit
2 and receiver medium unload unit 3 respectively load
and unload sheets of receiver medium onto and from
printing media carrier 1. Advantageously these sheets
of receiver medium may be held on printing media car-
rier 1 by any of a variety of methods, including, but not
limited to, suitable vacuum, applied through holes in
printing media carrier 1, or via static electrical charge
applied to printing media carrier 1 and/or to the sheets
of receiver medium. These holding mechanisms are
well known to those skilled in the art and will not be dis-
cussed any further herein.
[0023] In FIG 1 three sheets of receiver medium are
shown. Sheet 4 of receiver medium is shown in a posi-
tion where printing is taking place. Sheet 5 of receiver
medium is shown being loaded onto printing media car-
rier 1 by receiver medium load unit 2. Sheet 6 of receiver
medium is shown being unloaded by receiver medium
unload unit 3. Advantageously, receiver medium loading
unit 2 and receiver medium unload unit 3 can load and

unload different sizes, formats, textures and composi-
tions of sheets of receiver medium.
[0024] Inkjet printhead assembly 7 is mounted on
printhead assembly carriage 8, which moves on linear
track 9. Linear track 9 is arranged substantially parallel
to the rotational axis of printing media carrier 1 and at
such a distance as to allow inkjet printing by the stand-
ard inkjet processes known to practitioners in the field.
Printhead assembly carriage 8 is translated along the
width of printing media carrier 1 by the action of lead
screw 10 and motor 11. A variety of other simple con-
trolled translation mechanisms are also known in the art,
and may alternatively be employed for the purposes of
creating controlled relative movement between print-
head assembly carriage 8 and media carrier 1.
[0025] Sheet supply unit 12 contains a supply of
sheets of receiver medium (not shown) to be loaded by
receiver medium load unit 2. Receiver medium unload
unit 3 places sheets of receiver medium that it has un-
loaded from printing media carrier 1 into sheet collector
unit 13. Various formats of sheet supply units and sheet
collector units are well known to practitioners in the field
and will not be further discussed herein. The term "load-
ing", as pertains to a sheet of receiver medium, is used
in this description to describe the procedure of placing
the receiver medium onto a printing media carrier, from
initial contact between said sheet of receiver medium
and the printing media carrier, to the sheet of receiver
medium being completely held onto the printing media
carrier. The term "unloading", as pertains to a sheet of
receiver medium, is used in this description to describe
the procedure of removing the receiver medium from a
printing media carrier, from full contact between the
sheet of receiver medium and the printing media carrier,
to the sheet of receiver medium being completely re-
moved from the printing media carrier.
[0026] In FIG. 1, ink de-gassing unit 14 supplies de-
gassed ink to inkjet printhead assembly 7 via de-gassed
ink supply conduit 15. In the case where inkjet printhead
assembly 7 employs more than one color of ink, ink de-
gassing unit 14 has more than one ink de-gassing line
to provide the different inks along separate de-gassed
ink supply conduits to the various individual printheads
on inkjet printhead assembly 7. In the preferred embod-
iment shown in FIG. 1, the fluid being deposited is ink.
In a more general case other fluids may be de-gassed
and deposited including, but not limited to, polymers
(specifically including UV cross-linkable polymers), sol-
ders, proteins and adhesives. The term "in-line de-gas-
sing" is used in this description to describe the continu-
ous, intermittent, controlled or scheduled de-gassing of
ink that occurs while de-gassing unit 14 is connected to
the rest of the inkjet printing system by at least de-
gassed ink supply conduit 15. Further mechanical, com-
munications and electrical interconnections may be em-
ployed between de-gassing unit 14 and the rest of the
inkjet printing system. The term "in-line degassing", as
used here, allows for the ink degassing to be noncon-
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tinuous, and to be conducted only when demanded by
the rest of the inkjet printing system or according to a
maintenance schedule or according to a schedule
based on the printing throughput of the inkjet printing
system. The term "in-line degassing", as used here,
specifically excludes the de-gassing of ink at a different
site from that of the rest of the inkjet printing system,
followed by transport in a vessel to the inkjet printing
system. In this latter situation, there is no in-line aspect
to the de-gassing of the ink.
[0027] A further refinement of the present invention
includes a de-gassing control unit (not shown) designed
to provide the required supply of de-gassed fluid based
on actual fluid usage, which can be expressed in terms
of volume or rate or both. The volume may be deter-
mined by one or more of:

1. the quantity of sheets of receiver medium loaded
onto printing media carrier 1 by receiver medium
load unit 2 and the quantity of fluid required per
sheet;

2. the quantity of sheets of receiver medium unload-
ed from printing media carrier 1 by receiver medium
unload unit 3 and the quantity of fluid required per
sheet; and

3. the total quantity of ejected droplets of the fluid
from all printheads of the inkjet printing system.

[0028] The rate may be determined by one or more of:

1. the rate at which sheets of receiver medium are
loaded onto printing media carrier 1 by receiver me-
dium load unit 2 and the quantity of fluid required
per sheet;

2. the rate or unloading of sheets of receiver medi-
um from printing media carrier 1 by receiver medi-
um unload unit 3 and the quantity of fluid required
per sheet; and

3. the total rate of ejecting of droplets of fluid from
all printheads of the inkjet printing system.

[0029] In the illustrated embodiment of FIG. 1, inkjet
printhead assembly 7 is shown as a partial page width
inkjet printhead assembly. Such a partial page width
inkjet printhead may comprise four individual printheads
having only one individual printhead per row. Each such
printhead may be elongated in a direction substantially
parallel to the rotational axis of printing media carrier 1.
These printheads may be, by way of example, four dif-
ferent individual printheads for the industry standard Cy-
an, Magenta, Yellow and Black colors. In more general
embodiments, there is no limitation on the choice of in-
dividual printheads, or their combination. For example,
individual printheads of differing nozzle density or differ-

ent nozzle count or different color may be employed.
[0030] FIG. 2 shows the relationship between inkjet
printhead assembly 7, printing media carrier 1 and sheet
4 of receiver medium in more detail. Inkjet printhead as-
sembly 7 has a plurality of individual printheads 22 ar-
ranged in rows generally parallel to the rotational axis
26 of a printing media carrier 1. As shown in FIG. 2, there
may be more than one such row of individual printheads
22. The individual printheads 22 in adjoining rows may
also be staggered in their layout and/or rotated with re-
spect to the rotational axis 26 of printing media carrier
1. The need for staggering arises from practical consid-
eration of the bulk of the individual printheads 22, which
limits their placement. In such an arrangement, inkjet
printhead assembly 7 may comprise an array of individ-
ual printheads 22 that extend in one or more directions.
[0031] In FIG. 2 inkjet nozzles 21 of individual print-
heads 22 place inkjet dot tracks 23 on sheet 4 of receiver
medium by depositing dots of a fluid, which may be, but
is not limited to, an ink. Any particular inkjet dot track 23
may either have dots at particular points, or not have
dots at those points, depending on the data sent to the
inkjet nozzle addressing the inkjet dot track at that point
(i.e. depending on image data). For the sake of clarity,
only a segment of sheet 4 of receiver medium is shown
and, for the same reason, only a limited number of inkjet
dot tracks 23 are shown. Individual printheads 22 are
arrayed on inkjet printhead assembly 7 as a staggered
array, with each individual printhead 22 rotated at some
angle with respect to the rotational axis 26 of printing
media carrier 1 bearing sheet 4 of receiver medium on
its cylindrical surface. Inkjet nozzles 21 have a nozzle
separation 27, denoted by symbol b, measured along
rotational axis 26. Nozzle separation 27 is an integer
multiple of the minimum desired inkjer. dot track spacing
28, denoted by symbol a (as measured along rotational
axis 26). In FIG. 2 five inkjet nozzles 21 are shown per
individual printhead 22. This is done for the sake of clar-
ity. In a practical inkjet printing system, there may be
hundreds of inkjet nozzles 21 per printhead 22, and they
may be arranged in multiple rows. In general, the
present invention includes individual printheads having
any number of inkjet nozzles 21. The number of inkjet
nozzles in an individual printhead is referred to in this
description as "N".
[0032] During one rotation of printing media carrier 1,
an individual printhead 22 prints a swath of width (N-1)
b on sheet 4 of the receiver medium. This swath is com-
posed of N tracks, with adjacent inkjet dot tracks 23 sep-
arated by a distance b. In order to obtain a greater den-
sity of dot tracks 23, the same or another individual print-
head has to traverse the same section of sheet 4 of re-
ceiver medium during a subsequent scan which may
take place at a different time or after an intentional delay
to allow inkjet dot tracks 23 to dry.
[0033] In the general case, some of the inkjet dot
tracks 23 of different individual printheads 22 may coin-
cide as shown in FIG. 2. This is done to address printing
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characteristics which may arise due to slight misalign-
ments of adjacent individual printheads 22. Where more
than one inkjet nozzle 21 addresses an inkjet dot track
23, the two inkjet nozzles 21 may be instructed to ad-
dress the inkjet dot track 23 alternately in order to inter-
leave the inkjet dot track 23 and to thereby diminish re-
petitive misalignment characteristics that become visi-
ble when printing proceeds over large areas of sheet 4
of the receiver medium.
[0034] In order to obtain the benefits of such interleav-
ing, and/or to ensure that different inkjet drop tracks 23
correctly align during consecutive or subsequent rota-
tions, adjacent individual printheads 22 are arranged
such that they are offset from each other along rotational
axis 26 by an inter-head separation 29, denoted by sym-
bol c. This inier-head separation 29 is chosen to be an
integer multiple m of nozzle separation b such that
c=mb.
[0035] Inkjet printhead assembly 7 may be translated
or advanced along rotational axis 26 with a pitch p. For
example, pitch p may represent the distance that print-
head assembly 7 travels in one rotation of printing media
carrier 1. This pitch p may be to allow inkjet dot tracks
23 to interlace by any of a wide variety of interlacing
schemes known to those practiced in the art of ink jet
technology. Many such interlacing schemes, each hav-
ing different benefits and drawbacks, exist and will not
be discussed any further herein.
[0036] To obtain a greater number of inkjet dot tracks
23 within the swath printed by an individual printhead
22, printing media carrier 1 may be rotated a number of
times while inkjet printhead assembly 7 is continually
advanced along rotational axis 26 at the appropriate
pitch. This type of scanning leads to spiralling tracks (not
shown) of inkjet dots for each rotation of printing media
carrier 1. In the particular case where the pitch p=Kb+a
(wherein K is 0 or a positive integer), printing media car-
rier 1 may be rotated b/a times to produce a printed area
with inkjet dot tracks 23 that are separated by the mini-
mum desired inkjet dot spacing a.
[0037] In an alternative scanning arrangement, inkjet
printhead assembly 7 is not advanced along rotational
axis 26 continuously with a pitch p, but, rather, com-
pletes a scan around the entire circumference of printing
media carrier 1 and is then stepped a distance p in the
direction of the rotational axis 26. This approach causes
fully circular inkjet dot tracks 23 to be printed, rather than
spirals.
[0038] In this description, the term "pagewidth inkjet
printer" is used to describe in particular the special case
where inkjet printhead assembly 7 contains a large
enough integer number M of individual printheads such
that one rotation of printing media carrier 1 causes sub-
stantially the entire desired printing area of sheet 4 of
the receiver medium to be addressed by inkjet nozzles
21 writing inkjet dot tracks 23 of spacing b. In FIG. 2,
the desired printing area of the receiver media 4 has a
width 30, denoted by symbol w. For the sake of clarity,

only the two axial ends of the entire arrangement are
shown in FIG. 2.
[0039] Each individual printhead 21 prints a swath of
width (N-1)b, and these swaths may overlap by some
number of inkjet dot tracks 23. In the example given in
FIG. 2, each such swath overlaps by one inkjet dot track
with the swath produced by an adjacent individual print-
head. It should be noted that a single rotation of printing
media carrier 1 does not necessarily produce inkjet dot
tracks 23 of the minimum desired inkjet dot track spac-
ing a. Further rotations of printing media carrier 1 are
required to obtain higher inkjet dot track densities. In
such processes, inkjet printhead assembly 7 may be ei-
ther advanced continuously along rotational axis 26 to
create inkjet dot tracks 23 that are spirals, or may be
indexed along rotational axis 26 following each rotation
thus creating circular inkjet dot tracks 23. In a carriage
inkjet printer, the printhead assembly must travel across
the entire page to achieve full coverage of the page. By
contrast, the amount of travel for a page-wide array is
only the amount required to achieve the desired resolu-
tion. In a partial page-wide printer, the amount of travel
required to achieve the desired coverage and resolution
depends on the actual printhead configuration and falls
somewhere in-between the two aforementioned cases.
There may be multiple staggered arrays of individual
inkjet heads on inkjet printhead assembly 7. Each such
array may be dedicated to a different color in an industry
standard color set or may be supplied with a non-ink fluid
such as a spot varnish.
[0040] In yet a further embodiment of the present in-
vention, the nozzle arrangements for the different stag-
gered arrays need not be identical. In such an embodi-
ment, there is no limitation on the number of individual
printheads, the combination of printed colors from the
individual printheads, or other properties of the individ-
ual printheads. For example, individual printheads hav-
ing different number of nozzles or different nozzle den-
sity may be employed in arrays extending in more than
one direction. This would be done to allow different
colors, different combinations of colors, different ink
drop sizes, different ink compositions, and/or different
resolutions to be printed using fewer total number of in-
dividual printheads. Furthermore, while the choice of pi-
ezoelectric ejection is preferred for its generally superior
performance characteristics, the present invention ap-
plies also to other inkjet systems such as thermal and
continuous inkjets.
[0041] As may be readily understood, the large
number of individual printheads involved in each of
these additional embodiments of the present invention,
combined with the need for a certain minimum duty cy-
cle of ink ejection from each nozzle, necessitates a high
throughput of receiver medium and ink which has been
de-gassed (preferably in-line). These two items repre-
sent the primary consumables of such an automated
system and their consumption must be balanced while
the operating parameters of the inkjet nozzles are main-
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tained to ensure a low failure rate.
[0042] With the loading, unloading and printing of
sheets of receiver medium being integrated in the fash-
ion described herein, the receiver medium path of the
invention is optimized for throughput. In fact, there may
be more than one sheet of receiver medium present on
printing media carrier 1 and ready to be printed upon
while another is being loaded and yet another unloaded,
all at the same time. This allows the total automation of
the media handling system of the inkjet printing system
of the present invention. This represents an approach
that is well suited to the press environment and well un-
derstood in commercial environments where throughput
is critical.
[0043] To maintain a maximum throughput, it is unde-
sirable to interrupt the printer for the purposes of sup-
plying another container of offline de-gassed ink. Com-
mercially, such ink is presently supplied in relatively
small quantities which are insufficient for the throughput
needs of the inkjet printer described in the preferred em-
bodiment of the present invention. Within industry, these
quantities are intentionally kept comparatively small in
order to minimize the reaeration of the ink. With refer-
ence to FIG. 1 the incorporation of an ink de-gassing
unit 14 to provide in-line de-gassed ink as an integral
part of the inkjet printing system, allows the ink needs
and the receiver medium needs of the printer to be bal-
anced to optimize the overall throughput, not allowing
either of these critical aspects to become a process bot-
tleneck.
[0044] In the case of a high throughput inkjet system,
the combination of receiver media loading/unloading
while the cylinder is rotating at speed, optionally printing
at the same time, and supplying an in-line supply of de-
gassed ink to a high throughput printhead represents a
key systems aspect. This combination allows the
present invention to viably address the needs of the high
volume industrial printing industry.
[0045] The present invention provides some of the ad-
vantages of an offset printing press equipped with ex-
posure devices for imaging the media directly on the
press itself. Such presses are advantageous in short run
printing, since the plate image may be changed quickly.
While in the present invention the printing throughput
may still be lower than for offset printing, it has an ad-
vantage of not requiring the preparation of plates. The
image data may also be changed with great ease, which
is ideal for shorter run printing and variable data printing.
[0046] There have thus been outlined the important
features of the invention in order that it may be better
understood, and in order that the present contribution to
the art may be better appreciated. Those skilled in the
art will appreciate that the conception on which this dis-
closure is based may readily be utilized as a basis for
the design of other apparatus and methods for carrying
out the several purposes of the invention. It is most im-
portant, therefore, that this disclosure be regarded as
including such equivalent apparatus and methods as do

not depart from the spirit and scope of the invention.

Claims

1. A method for printing with a fluid from at least one
individual printhead of an inkjet printing system onto
a first sheet of receiver medium held on a printing
media carrier of said inkjet printing system, said
method comprising the steps of:

in-line de-gassing said fluid; and

generating relative motion between said print-
ing media carrier and said at least one individ-
ual printhead while simultaneously performing
more than one of the actions of:

i) loading a second sheet of receiver medi-
um onto said printing media carrier;

ii) unloading a third sheet of receiver medi-
um from said printing media carrier; and

iii) ejecting droplets of said fluid from said
at least one individual printhead onto at
least one of said first sheet of receiver me-
dium and a sheet of receiver medium pre-
viously loaded onto said printing media
carrier.

2. A method as in claim 1, wherein the relative motion
is at a constant speed.

3. A method as in claim 1, further comprising the step
of supplying said fluid to said at least one individual
printhead via a de-gassed fluid supply conduit.

4. The method of claim 3, further comprising control-
ling at least one of:

the rate of said de-gassing; and
the volume of fluid to be de-gassed.

5. A method as in claim 4, the volume of fluid de-
gassed by said de-gassing being determined by at
least one of:

the quantity of sheets of receiver medium load-
ed onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the quantity of sheets or receiver medium un-
loaded from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and
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the total quantity of ejected droplets of the fluid
from all individual orintheads of said inkjet print-
ing system.

6. A method as in claim 4, wherein the rate of said fluid
de-gassing is determined by at least one of:

the rate at which sheets of receiver medium are
loaded onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the rate of unloading of sheets of receiver me-
dium from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and

the total rate of ejecting of droplets of fluid from
all individual printheads of said inkjet printing
system.

7. A method for printing with a fluid from at least one
individual printhead of an inkjet printing system onto
a first sheet of receiver medium held on a printing
cylinder of said inkjet printing system, said method
comprising the steps of:

in-line de-gassing of said fluid; and

rotating said printing cylinder while simultane-
ously performing more than one of the actions
of:

i) loading a second sheet of receiver medi-
um onto said printing cylinder;

ii) unloading a third sheet of receiver medi-
um from said printing cylinder; and

iii) ejecting droplets of said fluid from said
at least one individual printhead onto at
least one of said first sheet of receiver me-
dium and a sheet of receiver medium pre-
viously loaded onto said printing cylinder.

8. A method as in claim 7, wherein the rotation is at a
constant speed.

9. A method as in claim 7, further comprising the step
of supplying said fluid to said at least one individual
printhead via a de-gassed fluid supply conduit.

10. The method of claim 9, further comprising the step
of controlling at least one of:

the rate of said de-gassing; and

the volume of fluid to be de-gassed.

11. A method as in claim 8, wherein the volume of fluid
de-gassed is determined by at least one of:

the quantity of sheets of receiver medium load-
ed onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the quantity of sheets of receiver medium un-
loaded from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and

the total quantity of ejected droplets of the fluid
from all individual printheads of said inkjet print-
ing system.

12. A method as in claim 10, wherein the rate of said
fluid de-gassing being determined by at least one
of:

the rate at which sheets of receiver medium are
loaded onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the rate of unloading of sheets of receiver me-
dium from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and

the total rate of ejecting of droplets of fluid from
all individual printheads of said inkjet printing
system.

13. A method for printing with a fluid from at least one
individual printhead of an inkjet printing system onto
a first sheet of receiver medium held on a printing
media carrier of said inkjet printing system, said
method comprising the steps of:

in-line de-gassing said fluid;

establishing relative motion between said print-
ing media carrier and said at least one individ-
ual printhead;

ejecting droplets of said fluid from said at least
one individual printhead onto at least one of
said first sheet of receiver medium and a sheet
of receiver medium previously loaded onto said
printing media carrier;

performing at least one of the actions of loading
and unloading a second sheet of receiver me-
dium onto and from said printing media carrier
after said relative motion has been established.
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14. A method as in claim 13, wherein the relative motion
is established at constant speed.

15. A method as in claim 13, further comprising the step
of supplying said fluid to said at least one individual
printhead via a de-gassed fluid supply conduit.

16. The method of claim 15, further comprising the step
of controlling at least one of:

the rate of said de-gassing; and

the volume of fluid to be de-gassed.

17. A method as in claim 16, wherein the volume of fluid
de-gassed is determined by at least one of:

the quantity of sheets of receiver medium load-
ed onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the quantity of sheets of receiver medium un-
loaded from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and

the total quantity of ejected droplets of the fluid
from all individual printheads of said inkjet print-
ing system.

18. A method as in claim 16, the rate of said fluid de-
gassing being determined by at least one of:

the rate at which sheets of receiver medium are
loaded onto said printing media carrier and the
quantity of fluid required per sheet of receiver
medium;

the rate of unloading of sheets of receiver me-
dium from said printing media carrier and the
quantity of fluid required per sheet of receiver
medium; and

the total rate of ejecting of droplets of fluid from
all individual printheads of said inkjet printing
system.

19. An inkjet printing system for printing with de-gassed
fluid on at least one sheet of receiver medium, said
system comprising:

a printing media carrier for holding to at least
one of its surfaces at least one sheet of receiver
medium;

at least one individual printhead disposed to
eject fluid droplets imagewise onto said at least

one sheet of receiver medium while said at
least one sheet of receiver medium is held on
said printing media carrier and moved with re-
spect to said at least one individual printhead;

a fluid de-gassing system for supplying de-
gassed fluid to said at least one individual print-
head via a fluid supply conduit;

a receiver medium loading unit capable of load-
ing at least one sheet of receiver medium onto
said printing media carrier while said printing
media carrier is moving; and

a receiver medium unloading unit capable of
unloading at least one sheet of receiver medi-
um from said printing media carrier while said
printing media carrier is moving.

20. The inkjet printing system of claim 19, further com-
prising a de-gassing control unit, said degassing
control unit capable of controlling at least one of:

the rate of said de-gassing; and

the volume of fluid to be de-gassed.

21. The inkjet printing system of claim 19, wherein the
de-gassing system is integral with the fluid supply
conduit and de-gasses a fluid passing there-
through.
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