1 Title of Invention MODULAR PRI NTER W TH | NK DRYI NG
MEANS FOR PRI NT MEDI A Field of the Invention This
invention relates to a nodular printer. The invention
relates particularly, but not necessarily
exclusively, to a nodular cammercial printer for
effecting high speed, digital, photographic quality,
.commercial printing. The invention rel ates
Tidepflnveatipny to drying equi pment for a printer for
aiding drying of a printed i mage on a web of print
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Summary of the Invention

According to the invention, there is provided drying equipment for a printer for
aiding drying of a printed image on a print medium web, the equipment including

a feed path through which the web is fed after printing of the image thereon;

a drive means for driving the web through the feed path at a predetermined rate;

and
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supplying drying fluid over at |east one surface of
the web as the web is disposed along the feedpath,
the duct having a length approximately equal to that
of the feed path. Preferably, printing of inmages takes
pl ace on opposed surfaces of2 the web. Accordingly,
the supply neans nay supply drying fluid to be passed
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the drymg fluid.
The duct may have outlet openings which direct drying fluid transversely to a
direction of movement of the web along the feed path.
The duct may be arranged alongside an inner surface of one of the side walls of
the printer. Then, an opposed side wall of the prinier may include vents through which

drying fluid may be exhausted from an interior of the printer.
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drying fluid may be exhausted froman interior of the
printer. MCP21-SG 3 Accordingly, by having a feed path
of approximately 1 netre and feeding the web at the
desired rate through the feed path, drying of inmages
printed on the web is facilstated. By having the
images dried in this manner, high speed printing is
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facﬁﬂ’é%?dvi ew of the printer; Figure 3 shows a side view
of the printer; Figure 4 shows an end view of the
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ac%r%%&?ﬁé%%&ﬁlg&?ﬁ%émi on; Figure 7 shows a three
di mEisrohshows athresfdimpesional micar ofiapyinieti impcicordafdeuvith the
ink@ABRCtions; Figure 8 shows a detailed, three

di mensi onal view of, part of the printer; Figure 9
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pri Rigare 3 Fhoyus esiddviswafsheprddieee di mensi ogal view of a
pri sne of the.pripter:.  Figure 11 shows a
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onF LAY Emba: SRV vanfidl: €€ di mensional view of one of the
print head assemblies of the print engine; Figure 14
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of a print nedia
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pri ngﬁfe g %O\Jstasde?aql%ﬂ; thﬂe%rlﬁljn&?s%ﬂagvﬁ&pgfjpgﬂro?ttﬂeoﬁinter;
Figure 9 shows a three dimensional, exploded view of the printer;
Figure 10 shows a three dimensional view of a print engine of the printer;
Figure 11 shows a sectional end view of the print engine;
Figure 12 shows, on an enlarged scale, part of the print engine;
Figure 13 shows a three dimensional view of one of the print head assemblies of
the print engine;
Figure 14 shows a three dimensional, exploded view of one of the print head
assemblies;
Figure 15 shows a sectional side view of a print media loading mechanism of the
printer, in its loading configuration;
Figure 16 shows a sectional side view of the loading mechanism of the printer in
its open, non-loading configuration;
Figure 17 shows a three dimensional view of the loading mechanism in its non-
loading configuration; and
Figure 18 shows a three dimensional, exploded view of the loading mechanism

in its loading configuration.
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Figure 17 shows a three di nensional view of the

| oadi ng mechanismin its non- | oading configuration;
and Figure 18 shows a three dinmensional, exploded view
of the | oading nmechanism in its | oading

configuration. MCP21-SG 4 Detail ed Description of the
Drawi ngs Referring to the draw ngs, reference nuneral
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the upper printer 10 with respect to the subjacent printer 10 or the table 42.

As illustrated in Figure 5 of the drawings, the printers 10, when stacked
horizontally, may be offset with respect to each other by locking the locking feet 44 of
one printer 10 into the appropriate holes 46 of the subjacent printer. Hence, a plurality
of serially aligned holes 46 is arranged adjacent each cheek molding 22. By appropriate
selection of the holes 46, the requisite degree of offset, if any, can be achieved.

The offset stacking of the printers 10 allows print media, such as paper 48, to be

fed from unwinders (not shown) into each of the printers 10 at a predetermined angle
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As illustrated in Figure 5 of the draw ngs, the
printers 10, when stacked horizontally, may be offset
with respect to each other by |ocking the |ocking feet
44 of one printer 10 into the appropriate hol es 46 of
the subjacent printer. Hences a plurality of serially
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driven by a drive motor 80 supported ona metal bracket 82. The metal bracket 82 is

mirrored by a corresponding bracket 84 at an opposed end of the roller assembly 74.
The brackets 82 and 84 are supported on the frame 26.
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connection port 66 is also supported on the ink
coupling. The port 66 is received through an opening
68 in one of the inserts 24 of one of the cheek
nol di ngs 22. The sane insert 24 supports an air
coupling 70. An air hose 72 Figure 7) feeds air to
the print head assenblies 54 of the print engi ne 56
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and 110 communicate with print head chips 112 of the print heads 104 and 106 via flex
PCB's 114. These flex PCB's 114 terminate in terminal pads 116 on moldings 118 of
the modules 104.1, 104.2, 106.1 and 106.2 of the print heads 104 and 106. The
terminal pads 116 communicate with corresponding pads (not shown) of the PCB's 108,
110.
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head assenblies 54 are so designed as to allow for
close proximty to the rollers 76 and 78 resulting in
a closely controlled paper to print head gap. Each
print head assenbly 54 conprises a first print head
104 and a second, adjacent print head 106. Each print
head 104, 106, further, is nmade up of two nodul es
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o oRs Ao Rt fi8iny imBuddd o iRl ARk fBpdddag i
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print heads 104, 106 of each assembly 54 by having the appropriate colored ink or
related matter (referred to for convenience as "colors") in the relevant galleries 136 of
the moldings 118. Instead, each print head assembly 54 can print the twelve "colors"
having the appropriate "colors" charged into the galleries 136 of the print heads 104,
106. Where six "colors" are to be printed, these are normally cyan, magenta, yellow
and black. The remaining galleries 136 then have an ink fixative and a varnish. Where

twelve "colors” are to be printed, the "colors" are cyan, magenta, yellow, black, red,
MCP21-SG




approxi mates that of the radius of the rollers 76, 78.
This design of the print heads 104, 106 allows for
close proximty of the print head chips 112 to the
rollers 76, 78 resulting in a closely controlled
paper to print head gap. In 8o doing the printhead
chip 112 prints in a portion of the paper, mhlch IS
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the printed images on the paper 48 the fixative is used in one of the ink galleries 136.

In addition, warm air is blown into the interior of the printer 10 from a source (not
shown) connected to an air inlet 140 (Figure 1) via an air hose 142. The air inlet
communicates with a metal air duct 144 (Figure 9) which blows the warm air over the
paper 48 exiting the print engine 56. Warm air is exhausted from the interior of the
printer by means of vents 146 in the side wall 20 of the housing 12 of the printer 10.
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docunents can be printed entirely fromthe locally
buffered data. It is also intended that the anount of
menory 128 installed on each board 108, 110 is
application dependent. If the printers 10 are bei ng
used for unchangi ng pages, %or exanple, for offset
press replacenent then 16 negabytes per nmenory nodul e
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48.156. The sli des 156 are mounted on the frame 26 of

th eA@ddrdﬁlg B)Omeﬁi%{ﬂf tﬁ@inlvgﬁtm]ﬁé nio%luﬁP Eﬂﬁt%ﬂwﬁfch%ﬂﬁ gﬁﬂtdat
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allows paper splicing on a stopped web with no down time as the other printer modules
in the stack 40 take up printing of the pages which would normally be printed by the out
of operation printer 10.

Each printer 10 is provided with its document printing requirements over the
USB2 communications network (or optional Ethernet) from a work station such as the

console 54.
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traverser block 162 is, in turn, nounted on a | ead or

worm screw 164. The worm screw 164 is rotatably

driven by a notor 166 supported on a bracket 168. The

rollers 154 are driven by a notor 170 (Figure 18).

When it is desired to | oad paper 48 into the printer

10, the mechanism 150 is operated by a paper Ioad

but t ' .
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r L :
e B P eI B 131, RARRICHE i cts as
illysyaiiys el R ESSISHYeRi gure 16 of the drawings. Thus,
during printing, the belts 152 are spaced from and
do not bear against, surfaces of the paper 48.
Accordingly, by neans of the invention, a nodul ar
printer which can print at comercial printing speeds
is provided for the printing of docunments. Severa
nodul es can be arrayed in conbination with inserting
machi nes for published docunents, such as nmagazi nes,
with variabl e paper weights. In addition, print nodul e
redundancy allows paper splicing on a stopped web
with no down tine as the other printer nodules in the
stack 40 take up printing of the pages which would
normal |y be printed by the out of operation printer
10. Each printer 10 is provided with its docunent
printing requirenents over the USB2 comuni cations
network (or optional Ethernet) froma work station
such as the console 54. MCP21-SG 10 Al so, due to
menory capacity of each printer 10, tens of thousands
of images and text blocks can be stored in nenory
allowing conpletely arbitrary selections on a page by
page basis. This allows the printing of matter such as
cat al ogues and magazi nes which are highly custom sed
for each reader. It will be appreciated by persons
skilled in the art that nunerous variations and/or
nodi fications may be made to the invention as shown in
the specific enbodi ments wi thout departing fromthe
spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all respects as
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illustrative and not restrictive. MCP21-5G 11 CLAI Ms:
1. Aprinter including a feed path, drive neans for
driving a web of print nedia through the feed path at
a predetermned rate; at |east one printhead for
printing onto said web andla supply duct arranged so
as to extend adjacent to, and along, the feed path
ci.&ivayppl ying drying fluid over at |east one surface
of the web as the web is disposed al ong the feedpath,
the duct having a length approximately equal to that

1.0f  thgrintteReluRRb fedd pém erRel AR fd}fdrﬁ/ir% amvéb bf;? Wn‘féala

the printer is a pagew dth printer hav
throxgle \Vhedofif«‘d pith At a predetamniaed mtﬁg atllcpstoxi pan‘éleath@r iprihgtg onto
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patir fon sepplyifg dfydnglﬂlﬁdlonemhlleﬂst (ﬁﬁ@@llifﬁﬂ%]_?}ﬂ’th@ﬁ%b tﬁ@ﬂfeefib is

a t tr e printer
P15 R TR A e Ve o dasth AEPTQuERately Sy e the
feddopdtler set, said at |east one roI | er set being

arranged at the inlet of the printer. 5. The printer
of claim4 in which the drive neans includes two
2.1 ol Irge phigics | t
) ob B Seon a8 MhRR e Aghahid fﬁﬂ&mﬁg e,
2 pageyidi Prigticoeine Aprged psoximals the Hetand g exttthefesdipath being
defibedcds d distaherigtheenfthé peintfcdgihe pal fhd &itdef i ned as the
di stance between the print engine and a centre |ine of
the second roller set. 7. The printer of claim®6 in
3. whi The prieterief aleima imwhich theplength lo€ thedeett patie istapproxirhately 1
mdifar ough the feed path at a rate of fromabout 0.5 nm's
to about 2 ms. 8. The printer of claiml in which the
supply duct includes a connection neans for

4. cONMBE piifter ${cldnSPIN WEich thed diB edhetng shelldel 8t 1eMEBRd FolG set,
said at least one roller set being arranged at the inlet of the printer.

5. The printer of claim 4 in which the drive means includes two roller sets, a first
roller set being arranged at the inlet and a second roller set being arranged at the exit of
the printer.

6. The printer of claim 5 in which the length of the feed path is defined as the
distance between the print engine and a centre line of the second roller set.

7. The printer of claim 6 in which the drive means is operable to drive the web
through the feed path at a rate of from about 0.5 m/s to about 2 m/s.

8. The printer of claim 1 in which the supply duct includes a connection means for
connection to a source of the drying fluid.
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