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Description

Field of the Invention

This invention relates generally to sheet-fed or
webfed, rotary offset lithographic printing presses, and
more particularly, to a new and improved inking/coating
apparatus for the in-line application of aqueous or flex-
ographic printing inks, primer or protective/decorative
coatings applied simultaneously to the plate and blanket
of the first or any consecutive printing unit of any litho-
graphic printing press.

Background of the Invention

Conventional sheet-fed, rotary offset printing press-
es typically include one or more printing units through
which individual sheets are fed and printed. After the last
printing unit, freshly printed sheets are transferred by a
delivery conveyor to the delivery end of the press where
the freshly printed and/or coated sheets are collected
and stacked uniformly. In a typical sheet-fed, rotary off-
set printing press such as the Heidelberg Speedmaster
line of presses, the delivery conveyor includes a pair of
endless chains carrying gripper bars with gripper fingers
which grip and pull freshly printed sheets from the last
impression cylinder and convey the sheets to the sheet
delivery stacker.

Since the inks used with sheet fed rotary offset print-
ing presses are typically wet and tacky, special precau-
tions must be taken to prevent marking and smearing of
the freshly printed or coated sheets as the sheets are
transferred from one printing unit to another. The printed
ink on the surface of the sheet dries relatively slowly and
is easily smeared during subsequent transfer between
printing units. Marking, smearing and smudging can be
prevented by a vacuum assisted sheet transfer appara-
tus as described in the following U.S. Patents:
5,113,255; 5,127,329, 5,205,217, 5,228,391,
5,243,909; and 5,419,254, all to Howard W. DeMoore,
co-inventor, and manufactured and sold by Printing Re-
search, Inc. of Dallas, Texas, U.S.A. under its trademark
BACVAC™,

In some printing jobs, offsetting is prevented by ap-
plying a protective and/or decorative coating material
over all or a portion of the freshly printed sheets. Some
coatings are formed of a UV-curable or water-dispersed
resin applied as a liquid solution over the freshly printed
sheets to protect the ink from offsetting or set-off and
improve the appearance of the freshly printed sheets.
Such coatings are particularly desirable when decora-
tive or protective finishes are applied in the printing of
posters, record jackets, brochures, magazines, folding
cartons and the like.

Description of the Prior Art

Various arrangements have been made for applying
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the coating as an in-line printing operation by using the
last printing unit of the press as the coating application
unit. For example, U.S. Patents 4,270,483; 4,685,414,
and 4,779,557 disclose coating apparatus which can be
moved into position to permit the blanket cylinder of the
last printing unit of a printing press to be used to apply
a coating material over the freshly printed sheets. In U.
S. Patent 4,841,903 (Bird) there are disclosed coating
apparatus which can be selectively moved between the
plate cylinder or the blanket cylinder of the last printing
unit of the press so the last printing unit can only be used
for coating purposes. However, when coating apparatus
of these types are being used, the last printing unit can-
not be used to print ink to the sheets, but rather can only
be used for the coating operation. Thus, while coating
with this type of in-line coating apparatus, the printing
press loses the capability of printing on the last printing
unit as it is converted to a coating unit.

The coater of U.S. Patent 5,107,790 (Sliker et al) is
retractable along an inclined rail for extending and re-
tracting a coater head into engagement with a blanket
on the blanket cylinder. Because of its size, the rail-re-
tractable coater can only be installed between the last
printing unit of the press and the delivery sheet stacker,
and cannot be used for interunit coating. The coater of
U.S. Patent 4,615,293 (Jahn) provides two separate, in-
dependent coaters located on the dampener side of a
converted printing unit for applying lacquer to a plate
and to a rubber blanket. Consequently, although a plate
and blanket are provided, the coating unit of Jahn's
press is restricted to a dedicated coating operation only.

Proposals have been made for overcoming the loss
of a printing unit when in-line coating is used, for exam-
ple as set forth in U.S. Patent 5,176,077 to Howard W.
DeMoore (co-inventor and assignee), which discloses
a coating apparatus having an applicator roller posi-
tioned to apply the coating material to the freshly printed
sheet while the sheet is still on the last impression cyl-
inder of the press. This allows the last printing unit to
print and coat simultaneously, so that no loss of printing
unit capability results.

Some conventional coaters are rail-mounted and
occupy a large amount of press space and reduce ac-
cess to the press. Elaborate equipment is needed for
retracting such coaters from the operative coating posi-
tion to the inoperative position, which reduces access
to the printing unit.

Accordingly, there is a need for an in-line inking/
coating apparatus which does not result in the loss of a
printing unit, does not extend the length of the press,
and which can print and coat aqueous and flexographic
inks and coating materials simultaneously onto the plate
and blanket on any lithographic printing unit of any lith-
ographic printing press, including the first printing unit.

Objects of the Invention

Accordingly, a general object of the present inven-
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tion is to provide improved inking/coating apparatus
which is capable of selectively applying ink or coating
material to a plate on a plate cylinder or ink or coating
material to a plate or blanket on a blanket cylinder.

A specific object of the present invention is to pro-
vide improved inking/coating apparatus of the character
described which is extendable into inking/coating en-
gagement with either a plate on a plate cylinder or to a
plate or blanket on a blanket cylinder.

A related object of the present invention is to pro-
vide improved inking/coating apparatus of the character
described which is capable of beingmounted on any lith-
ographic printing unit of the press and does not interfere
with operator access to the plate cylinder, blanket cylin-
der, or adjacent printing units.

Another object of the present invention is to provide
improved inking/coating apparatus of the character de-
scribed, which can be moved from an operative inking/
coating engagement position adjacent to a plate cylin-
der or a blanket cylinder to a non-operative, retracted
position.

Still another object of the present invention is to pro-
vide improved inking/coating apparatus of the character
described, which can be used for applying aqueous,
flexographic and ultra-violet curable inks and/or coat-
ings in combination with lithographic, flexographic and
waterless printing processes on any rotary offset print-
ing press.

A related object of the present invention is to pro-
vide improved, inking/coating apparatus of the charac-
ter described, which is capable of applying aqueous or
flexographic ink or coating material on one printing unit,
for example the first printing unit, and drying the ink or
coating material before it is printed or coated on the next
printing unit so that it can be overprinted or overcoated
immediately on the next printing unit with waterless,
aqueous, flexographic or lithographic inks or coating
materials.

Yet another object of the present invention is to pro-
vide improved inking/coating apparatus for use on a
multiple color rotary offset printing press that can apply
ink or coating material separately and/or simultaneously
to the plate and/or blanket of a printing unit of the press
from a single operative position, and from a single ink-
ing/coating apparatus.

A related object of the present invention is to pro-
vide improved inking/coating apparatus of the character
described, in which virtually no printing unit adjustment
or alteration is required when the inking/coating appa-
ratus is converted from plate to blanket printing or coat-
ing and vice versa.

Another object of the present invention is to provide
improved inking/coating apparatus that can be operably
mounted in the dampener space of any lithographic
printing unit for inking/coating engagement with either a
plate on a plate cylinder or a plate or blanket on a blanket
cylinder, and which does not interfere with operator
movement or activities in the interunit space between
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printing units.

Summary of the Invention

The foregoing objects are achieved by a retracta-
ble, in-line inking/coating apparatus which is mounted
on the dampener side of any printing unit of a rotary off-
set press for movement between an operative (on-im-
pression) inking/coating position and a retracted, disen-
gaged (off-impression) position. The ink-ing/coating ap-
paratus includes an applicator roller which is movable
into and out of engagement with a plate on a plate cyl-
inder or a blanket on a blanket cylinder. The inking/coat-
ing applicator head is pivotally coupled to a printing unit
by pivot pins which are mounted on the press side
frames in the traditional dampener space of the printing
unit in parallel alignment with the plate cylinder and the
blanket cylinder. This dampener space mounting ar-
rangement allows the inking/coating unit to be installed
between any adjacent printing units on the press.

In the preferred embodiment, the applicator head
includes vertically spaced pairs of cradle members with
one cradle pair being adapted for supporting an inking/
coating applicator roller in alignment with a plate cylin-
der, and the other cradle pair supporting an inking/coat-
ing applicator roller in alignment with the blanket cylin-
der, respectively, when the applicator head is in the op-
erative position. Because of the pivotal support provided
by the pivot pins, the applicator head can be extended
and retracted within the limited space available in the
traditional dampener space, without restricting operator
access to the printing unit cylinders and without causing
a printing unit to lose its printing capability.

When the inking/coating apparatus is used in com-
bination with a flexographic printing plate and aqueous
or flexographic ink or coating material, the water com-
ponent of the aqueous or flexographic ink or coating ma-
terial on the freshly printed or coated sheet is evaporat-
ed and dried by a high velocity, hot air interunit dryer
and a high volume heat and moisture extractor assem-
bly so that the freshly printed ink or- coating material is
dry before the sheet is printed or coated on the next
printing unit. This quick drying process permits a base
layer or film of ink, for example opaque white or metallic
(gold, silver or other metallics) ink to be printed on the
first printing unit, and then overprinted on the next print-
ing unit without back-trapping or dot gain.

The construction and operation of the present in-
vention will be understood from the following detailed
description taken in conjunction with the accompanying
drawings which disclose, by way of example, the prin-
ciples and advantages of the present invention.

Brief Description of the Drawings

FIGURE 1 is a perspective view of a sheet fed, ro-
tary offset printing press having inking/coating ap-
paratus embodying the present invention;
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FIGURE 2is a simplified perspective view of the sin-
gle head, dual cradle inking/coating apparatus of
the present invention;

FIGURE 3 is a schematic side elevational view of
the printing press of Figure 1 having single head,
dual cradle inking/coating apparatus installed in the
traditional dampener position of the first, second
and last printing units;

FIGURE 4 is a simplified side elevational view
showing the single head, dual cradle inking/coating
apparatus in the operative inking/coating position
for simultaneously printing on the printing plate and
blanket on the fourth printing unit;

FIGURE 5 is a simplified side elevational view
showing the single head, dual cradle inking/coating
apparatus in the operative position for spot or over-
all inking or coating on the blanket of the first printing
unit, and showing the dual cradle inking/coating ap-
paratus in the operative position for spot or overall
inking or coating on the printing plate of the second
printing unit;

FIGURE 6 is a simplified side elevational view of
the single head, dual cradle inking/coating appara-
tus of FIGURE 4 and FIGURE 5, partially broken
away, showing the single head, dual cradle inking/
coating apparatus in the operative coating position
and having a sealed doctor blade reservoir assem-
bly for spot or overall coating on the blanket;
FIGURE 7 is a schematic view showing a heat ex-
changer and pump assembly connected to the sin-
gle head, dual cradle inking/coating apparatus for
circulating temperature controlled ink or coating
material to the inking/coating apparatus;

FIGURE 8 is a side elevational view, partially bro-
ken away, and similar to FIGURE 6 which illustrates
an alternative coating head arrangement;

FIGURE 9 is a simplified elevational view of a print-
ing unit which illustrates pivotal coupling of the ink-
ing/coating apparatus on the printing unit side frame
members;

FIGURE 10 is a view similar to FIGURE 2 in which
a pair of split applicator rollers are mounted in the
upper cradle and lower cradle, respectively;
FIGURE 11 is a side elevational view of a split ap-
plicator roller,;

FIGURE 12 is a perspective view of a doctor blade
reservoir which is centrally partitioned by a seal el-
ement;

FIGURE 13 is a sectional view showing sealing en-
gagement of the split applicator roller against the
partition seal element of FIGURE 12;

FIGURE 14 is a view similar to FIGURE 8 which
illustrates an alternative inking/coating embodi-
ment;

FIGURE 15 is a simplified side elevational view of
a substrate which has a bronzed-like finish which is
applied by simultaneous operation of the dual ap-
plicator roller embodiment of FIGURE 14;
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FIGURE 16 is a side elevational view, partly in sec-
tion, of a pan roller having separate transfer surfac-
es mounted on a split fountain pan;

FIGURE 17 is a simplified side elevational view of
the dual cradle inking/coating apparatus, partially
broken away, which illustrates an alternative inking/
coating head apparatus featuring a single doctor
blade assembly, anilox applicator roller mounted on
the lower cradle; and

FIGURE 18 is a side elevational view, partly in sec-
tion, of a single doctor blade anilox applicator roller
assembly having separate transfer surfaces, and a
split fountain pan having separate. fountain com-
partments, with the separate fountain compart-
ments being supplied with different inks or coating
materials from separate off-press sources.

Detailed Description of the Preferred Embodiments

As used herein, the term "processed" refers to print-
ing and coating methods which can be applied to either
side of a substrate, including the application of litho-
graphic, waterless, UV-curable, aqueous and flexo-
graphic inks and/or coatings. The term "substrate" re-
fers to sheet and web material. Also, as used herein, the
term "waterless printing plate" refers to a printing plate
having image areas and non-image areas which are ole-
ophilic and oleophobic, respectively. "Waterless printing
ink" refers to an oil-based ink which does not contain a
significant aqueous component. "Flexographic plate"
refers to a flexible printing plate having a relief surface
which is wettable by flexographic ink or coating material.
"Flexographic printing ink or coating material" refers to
an ink or coating material having a base constituent of
either water, solvent or UV-curable liquid. "UV-curable
lithographic printing ink and coating material" refers to
oil-based printing inks and coating materials that can be
cured (dried) photomechanically by exposure to ultravi-
olet radiation, and that have a semi-paste or gel-like
consistency. "Aqueous printing ink or coating material"
refers to an ink or coating material that predominantly
contains water as a solvent, diluent or vehicle. A "relief
plate" refers to a printing plate having image areas
which are raised relative to non-image areas which are
recessed.

As shown in the exemplary drawings, the present
invention is embodied in a new and improved in-line ink-
ing/coating apparatus, herein generally designated 10,
for applying aqueous, flexographic or UV-curable inks
or protective and/or decorative coatings to sheets or
webs printed in a sheet-fed or web-fed, rotary offset
printing press, herein generally designated 12. In this
instance, as shown in FIGURE 1, the inking/coating ap-
paratus 10 is installed in a four unit rotary offset printing
press 12, such as that manufactured by Heidelberger
Druckmaschinen AG of Germany under its designation
Heidelberg Speedmaster SM102 (40", 102cm).

The press 12 includes a press frame 14 coupled at
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one end, herein the right end, to a sheet feeder 16 from
which sheets, herein designated S, are individually and
sequentially fed into the press, and at the opposite end,
with a sheet delivery stacker 20 in which the freshly
printed sheets are collected and stacked. Interposed be-
tween the sheet feeder 16 and the sheet delivery stacker
20 are four substantially identical sheet printing units 22,
24, 26 and 28 which can print four different colors onto
the sheets as they are transferred through the press 12.
The printing units are housed within printing towers T1,
T2, T3 and T4 formed by side frame members 14, 15.
Each printing tower has a delivery side 25 and a damp-
ener side 27. Adampener space 29 is partially enclosed
by the side frames on the dampener side of the printing
unit.

As illustrated, the printing units 22, 24, 26 and 28
are substantially identical and of conventional design.
The first printing unit 22 includes an in-feed transfer cyl-
inder 30, a plate cylinder 32, a blanket cylinder 34 and
an impression cylinder 36, all supported for rotation in
parallel alignment between the press side frames 14, 15
which define printing unit towers Tl, T2, T3 and T4. Each
of the first three printing units 22, 24 and 26 have a trans-
fer cylinder 38 disposed to transfer the freshly printed
sheets from the adjacent impression cylinder and trans-
fer the freshly printed sheets to the next printing unit via
an intermediate transfer drum 40.

The last printing unit 28 includes a delivery cylinder
42 mounted on a delivery shaft 43. The delivery cylinder
42 supports the freshly printed sheet 18 as it is trans-
ferred from the last impression cylinder 36 to a delivery
conveyor system, generally designated 44, which trans-
fers the freshly printed sheet to the sheet delivery stack-
er 20. To prevent smearing during transfer, a flexible
covering is mounted on the delivery cylinder 42, as de-
scribedand claimed in U.S. Patent 4,402,267 to Howard
W. DeMoore, which is incorporated herein by reference.
The flexible covering is manufactured and sold by Print-
ing Research, Inc. of Dallas, Texas, U.S.A., under its
trademark SUPER BLUE®. Optionally, a vacuum-as-
sisted sheet transfer assembly manufactured and sold
by Printing Research, Inc. of Dallas, Texas, U.S.A., un-
der its trademark BACVAC® can be substituted for the
delivery transfer cylinder 42 and flexible covering.

The delivery conveyor system 44 as shown in FIG-
URE 2 is of conventional design and includes a pair of
endless delivery gripper chains 46, only one of which is
shown carrying at regular spaced locations along the
chains, laterally disposed gripper bars having gripper
fingers used to grip the leading edge of a freshly printed
or coated sheet 18 after it leaves the nip between the
impression cylinder 36 and delivery cylinder 42 of the
last printing unit 28. As the leading edge is gripped by
the gripper fingers, the delivery chains 46 pull the sheet
away from the last impression cylinder 36 and convey
the freshly printed or coated sheet to the sheet delivery
stacker 20.

Prior to reaching the delivery sheet stacker, the
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freshly printed and/or coated sheets S pass under a de-
livery dryer 48 which includes a combination of infra-red
thermal radiation, high velocity hot air flow and a high
performance heat and moisture extractor for drying the
ink and/or the protective/decorative coating. Preferably,
the delivery dryer 48, including the high performance
heat and moisture extractor is constructed as described
in U.S. Application Serial Number 08/116,711, filed Sep-
tember 3, 1993, entitled "Infra-Red Forced Air Dryer and
Extractor" by Howard C. Secor, Ronald M. Rendleman
and Paul D. Copenhaver, commonly assigned to the as-
signee of the present invention, Howard W. DeMoore,
and licensed to Printing Research, Inc. of Dallas, Texas,
U.S.A., which manufactures and markets the delivery
dryer 48 under its trademark AIR BLANKET™.

In the exemplary embodiment shown in FIGURE 3,
the first printing unit 22 has a flexographic printing plate
PF mounted on the plate cylinder, and therefore neither
an inking roller train nor a dampening system is re-
quired. A flexographic printing plate PF is also mounted
on the plate cylinder of the second printing unit 24. The
form rollers of the inking roller train 52 shown mounted
on the second printing unit 24 are retracted and locked
off to prevent plate contact. Flexographic ink is supplied
to the flexographic plate PF of the second printing unit
24 by the inking/coating apparatus 10.

A suitable flexographic printing plate PF is offered
by E.I. du Pont de Nemours of Wilmington, Delaware,
U.S.A., under its trademark CYREL®. Another source
is BASF Aktiengesellschaft of Ludwigshafen, Germany,
which offers a suitable flexographic printing plate under
its trademark NYLOFLEX®.

The third printing unit 26 as illustrated in FIGURE 3
and FIGURE 4 is equipped for lithographic printing and
includes an inking apparatus 50 having an inking roller
train 52 arranged to transfer ink Q from an ink fountain
54toalithographic plate P mounted on the plate cylinder
32. This is accomplished by a fountain roller 56 and a
ductor roller 57. The fountain roller 56 projects into the
ink fountain 54, whereupon its surface picks up ink. The
lithographic printing ink Q is transferred from the foun-
tain roller 56 to the inking roller train 52 by the ductor
roller 57. The inking roller train 52 supplies ink Q to the
image areas of the lithographic printing plate P.

The lithographic printing ink Q is transferred from
the lithographic printing plate P to an ink receptive blan-
ket B which is mounted on the blanket cylinder 34. The
inked image carried on the blanket B is transferred to a
substrate S as the substrate is transferred through the
nip between the blanket cylinder 34 and the impression
cylinder 36.

The inking roller arrangement 52 illustrated in FIG-
URE 3 and FIGURE 4 is exemplary for use in combina-
tion with lithographic ink printing plates P. It is under-
stood that a dampening system 58 having a dampening
fluid reservoir DF is coupled to the inking roller train 52
(FIGURE 4), but is not required for waterless or flexo-
graphic printing.
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The plate cylinder 32 of printing unit 28 is equipped
with a waterless printing plate PW. Waterless printing
plates are also referred to as dry planographic printing
plates and are disclosed in the following U.S. patents:
3,910,187; Re. 30,670; 4,086,093; and 4,853,313. Suit-
able waterless printing plates can be obtained from
Toray Industries, Inc. of Tokyo, Japan. A dampening
system is not used for waterless printing, and waterless
(oil-based) printing ink is used. The waterless printing
plate PW has image areas and non-image areas which
are oleophilic/hydrophilic and oleophobic/hydrophobic,
respectively. The waterless printing plate PW is en-
graved or etched, with the image areas being recessed
with respect to the non-image areas. The image area of
the waterless printing plate PW is rolled-up with the flex-
ographic or aqueous printing ink which is transferred by
the applicator roller 66. Both aqueous and oil-based inks
and coatings are repelled from the non-image areas,
and are retained in the image areas. The printing ink or
coating is then transferred from the image areas to an
ink or coating receptive blanket B and is printed or coat-
ed onto a substrate S.

For some printing jobs, a flexographic plate PF or a
waterless printing plate PW is mounted over a resilient
packing such as the blanket B on the blanket cylinder
34, for example as indicated by phantom lines in printing
unit 22 of FIGURE 5. An advantage of this alternative
embodiment is that the waterless plate PW or the flex-
ographic plate PF are resiliently supported over the
blanket cylinder by the underlying blanket B or other re-
silient packing. The radial deflection and give of the re-
silient blanket B provides uniform, positive engagement
between the applicator roller 66 and a flexographic plate
or waterless plate.

In that arrangement, a plate is not mounted on the
plate cylinder. 32; instead, a waterless plate PW is
mounted on the blanket cylinder, and the inked image
on the waterless printing plate is not offset but is instead
transferred directly from the waterless printing plate PW
tothe substrate S. The water component of flexographic
ink on the freshly printed sheet is evaporated by high
velocity, hot air dryers and high volume heat and mois-
ture extractors so that the freshly printed aqueous or
flexographic ink is dried before the substrate is printed
on the next printing unit.

. Referring now to FIGURE 2, FIGURE 3 and FIG-
URE 9, the inking/coating apparatus 10 is pivotally
mounted on the side frames 14, 15 for rotation about an
axis X. The inking/coating apparatus 10 includes a
frame 60, a hydraulic motor 62, a lower gear train 64,
an upper gear train 65, an applicator roller 66, a sealed
doctor blade assembly 68 (FIGURE 6), and a drip pan
DP, allmounted onthe frame 60. The external peripheral
surface of the applicator roller 66 is wetted by contact
with liquid coating material or ink contained in a reservoir
70.

The hydraulic motor 62 drives the applicator roller
66 synchronously with the plate cylinder 32 and the
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blanket cylinder 34 in response to an RPM control signal
from the press drive (not illustrated) and a feedback sig-
nal developed by a tachometer 72. While a hydraulic
drive motor is preferred, other drive means such as an
electric drive motor or an equivalent can be used.
When using waterless printing plate systems, the
temperature of the waterless printing ink and of the wa-
terless printing plate must be closely controlled for good
image reproduction. For example, for waterless offset
printing with TORAY waterless printing plates PW, it is
absolutely necessary to control the waterless printing
plate surface and waterless ink temperature to a very
narrow range, for example 24°C (75°F) to 27°C (80°F).
Referring to FIGURE 7, the reservoir 70 is supplied
with ink or coating which is temperature controlled by a
heat exchanger 71. The temperature controlled ink or
coating material is circulated by a positive displacement
pump, for example a peristaltic pump, through the res-
ervoir 70 and heat exchanger 71 from a source 73
through a supply conduit 75 and a return conduit 77. The
heat exchanger 71 cools or heats the ink or coating ma-
terial and maintains the ink or coating and the printing
plate within the desired narrow temperature range.
According to one aspect of the present invention,
aqueous/flexographic ink or coating material is supplied
to the applicator roller 66, which transfers the aqueous/
flexographic ink or coating material to the printing plate
(FIGURE 7), which may be a waterless printing plate or
a flexographic printing plate. When the inking/coating
apparatus is used for applying aqueous/flexographic ink
or coating material to a waterless printing plate PW, the
inking roller train 52 is not required, and is retracted
away from the printing plate. Because the viscosity of
aqueous/flexographic printing ink or coating material
varies with temperature, it is necessary to heat or cool
the aqueous/flexographic printing ink or coating material
to compensate for ambient temperature variations to
maintain the ink viscosity in a preferred operating range.
For example, the temperature of the printing press
can vary from around 60°F (15°C) in the morning, to
around 85°F (29°C) or more in the afternoon. The vis-
cosity of aqueous/flexographic printing ink or coating
material can be marginally high when the ambient tem-
perature of the press is near 60°F (15°C), and the vis-
cosity can be marginally low when the ambient temper-
ature of the press exceeds 85°F (29°C). Consequently,
it is desirable to control the temperature of the aqueous/
flexographic printing ink or coating material so that it will
maintain the surface temperature of waterless printing
plates within the specified temperature range. Moreo-
ver, the ink/coating material temperature should be con-
trolled to maintain the tack of the aqueous/flexographic
printing ink or coating material within a desired range
when the ink or coating material is being used in con-
nection with flexographic' printing processes.
The applicator roller 66 is preferably an anilox fluid
metering roller which transfers measured amounts of
printing ink or coating material to a plate or blanket. The
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surface of an anilox roller is engraved with an array of
closely spaced, shallow depressions referred as "cells".
Ink or coating from the reservoir 70 flows into the cells
as the anilox roller turns through the reservoir. The
transfer surface of the anilox roller is "doctored" (wiped
or scraped) by dual doctor blades 68A, 68B to remove
excess ink or coating material. The ink or coating me-
tered by the anilox roller is that contained within the
cells. The dual doctor blades 68A, 68B also seal the sup-
ply reservoir 70.

The anilox applicator roller 66 is cylindrical and may
be constructed in various diameters and lengths, con-
taining cells of various sizes and shapes. The volumetric
capacity of an anilox roller is determined by cell size,
shape and number of cells per unit area. Depending up-
on the intended application, the cell pattern may be fine
(many small cells per unit area) or coarse (fewer large
cells per unit area).

By supplying the ink or coating material through the
inking/coating apparatus 10, more ink or coating mate-
rial can be applied to the sheet S as compared with the
inking roller train of a lithographic printing unit. Moreo-
ver, color intensity is stronger and more brilliant because
the aqueous or flexographic ink or coating material is
applied at a much heavier film thickness or weight than
can be applied by the lithographic process, and the
aqueous or flexographic colors are not diluted by damp-
ening solution.

Preferably, the sealed doctor blade assembly 68 is
constructed as described in U.S. Patent 5,176,077 to
Howard W. DeMoore, co-inventor and assignee, which
is incorporated herein by reference. An advantage of us-
ing a sealed reservoir is that fast drying ink or coating
material can be used. Fast drying ink or coating material
can be used in an open fountain 53 (see FIGURE 8);
however, open air exposure causes the water and sol-
vents in the fast-drying ink or coating material to evap-
orate faster, thus causing the ink or coating material to
dry prematurely and change viscosity. Moreover, an
open fountain emits unwanted odors into the press
room. When the sealed doctor blade assembly is uti-
lized,'the pump (FIGURE 7) which circulates ink or coat-
ing material to the doctor blade head is preferably a per-
istaltic pump, which does not inject air into the feeder
lines which supply the ink or coating reservoir 70 and
helps to prevent the formation of air bubbles and foam
within the ink or coating material.

An inking/coating apparatus 10 having an alterna-
tive applicator roller arrangement is illustrated in FIG-
URES 10-18. In this arrangement, the engraved meter-
ing surface of the anilox applicator rollers 66, 67 are par-
titioned by smooth seal surfaces 66C which separates
a first engraved peripheral surface portion 66A from a
second engraved peripheral surface portion 66B. Like-
wise, smooth seal surfaces 66D, 66E are formed on the
opposite end portions of the applicator roller 66 for en-
gaging end seals 134, 136 (FIGURE 12) of the doctor
blade reservoir. The upper applicator roller 67 has en-
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graved anilox metering surfaces 67A and 67B which are
separated by a smooth seal band 67C.

Referring now to FIGURE 12 and FIGURE 13, the
reservoir 70 of the doctor blade head 68 is partitioned
by a curved seal element 130 to form two separate
chambers 70A, 70B. The seal element 130 is secured
to the doctor blade head within an annular groove 132.
The seal element 130 is preferably made of poly-
urethane foam or other durable, resilient foam material.
The seal element 130 is engaged by the seal band 66,
thus forming a rotary seal which blocks the leakage of
ink or coating material from one reservoir chamber into
the other reservoir chamber. Moreover, the seal band
provides an unprinted or uncoated area which sepa-
rates the printed or coated areas from each other, which
is needed for work and turn printing jobs or other printing
jobs which print two or more separate images onto the
same substrate.

Another advantage of the split applicator roller em-
bodiment is that it enables two or more flexographic inks
or coating materials to be printed simultaneously within
the same lithographic printing unit. That is, the reservoir
chambers 70A, 70B of the upper doctor blade assembly
can be supplied with gold ink and silver ink, for example,
while the reservoir chambers 70A, 70B of the lower doc-
tor blade assembly can be supplied with inks of two ad-
ditional colors, for example opaque white ink and blue
ink. This permits the opaque white ink to be overprinted
with the gold ink, and the blue ink to be overprinted with
the silver ink on the same printing unit on any lithograph-
ic press.

Moreover, a catalyst can be used in the upper doc-
tor blade reservoir and a reactive ink or coating material
can be used in the lower doctor blade reservoir. This can
provide various effects, for example improved chemical
resistance and higher gloss levels.

The split applicator roller sections 67A, 67B in the
upper cradle position can be used for applying two sep-
arate inks or coating materials simultaneously, for ex-
ample flexographic, aqueous and ultra-violet curable
inks or coating materials, to separate surface areas of
the plate, while the lower applicator roller sections 66A,
66B can apply an initiator layer and a micro-encapsu-
lated layer simultaneously to separate blanket surface
areas. Optionally, the metering surface portions 66A,
66B can be provided with different cell metering capac-
ities for providing different printing effects which are be-
ing printed simultaneously. For example, the screen line
count on one half-section of an anilox applicator roller
is preferably in the range of 200-600 lines per inch
(79-236 lines per cm) for half-tone images, and the
screen line count of the other half-section is preferably
in the range of 100-300 lines per inch (39-118 lines per
cm) for overall coverage, high weight applications such
as opaque white. This split arrangement in combination
with dual applicator rollers is particularly advantageous
when used in connection with "work and turn" printing
jobs.
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Referring again to FIGURE 8, instead of using the
sealed doctor blade reservoir assembly 68 as shown in
FIGURE 6, an open founta'in assembly 69 is provided
by the fountain pan 53 which contains a volume of liquid
ink Q or coating material. The liquid ink or coating ma-
terial is transferred to the applicator roller 66 by a pan
roller 55 which turns in contact with ink Q or coating ma-
terial, in the fountain pan. If a split applicator roller is
used, the pan roller 55 is also split, and the pan is divided
into two pan sections 53A, 53B by a separator plate 53P,
as shown in FIGURE 16.

In the alternative embodiment of FIGURE 16, the
pan roller 55 is divided into two pan roller sections 55A,
55B by a centrally located, annular groove 59. The sep-
arator plate 53P is received within and centrally aligned
with the groove 59, but does not touch the adjoining roll-
er faces. By this arrangement, two or more inks or coat-
ing materials Q1, Q2 are contained within the open pan
sections 55A, 55B for transfer by the split pan roller sec-
tions 53A, 53B, respectively. This permits two or more
flexographic inks or coating materials to be transferred
to two separate image areas on the plate or on the blan-
ket of the same printing unit. This arrangement is par-
ticularly advantageous for work and turn printing jobs or
other printing jobs which print two or more separate im-
ages onto the same substrate.

The frame 60 of the inking/coating apparatus 10 in-
cludes side support members 74, 76 which support the
applicator roller 66, gear train 64, gear train 65, doctor
blade assembly 68 and the drive motor 62. The appli-
cator roller 66 is mounted on stub shafts 63A, 63B which
are supported at opposite ends on a lower cradle as-
sembly 100 formed by a pair of side support members
78, 80 which have sockets 79, 81 and retainer caps 101,
103. The stub shafts are received in roller bearings 105,
107 which permit free rotation of the applicator roller 66
about its longitudinal axis A1 (axis A2 in the upper cra-
dle). The retainer caps 101, 103 hold the stub shafts
63A, 63B and bearings 105, 107 in the sockets 79, 81
and hold the applicator roller 66 in parallel alignment
with the pivot axis X.

The side support members 74, 76 also have an up-
per cradle assembly 102 formed by a pair of side support
members 82, 84 which are vertically spaced with re-
spect to the lower side plates 78, 80. Each cradle 100,
102 has a pair of sockets 79, 81 and 83, 85, respectively,
for holding an applicator roller 66, 67 for spot coating or
inking engagement with the printing plate P on the plate
cylinder 32 (FIGURE 4) or with a printing plate P or a
blanket B on the blanket cylinder 34.

Preferably, the applicator roller 67 (FIGURE 8, FIG-
URE 9) the upper cradle (plate) position is an anilox roll-
er having a resilient transfer surface. In the dual cradle
arrangement as shown in FIGURE 2, the press operator
can quickly change from blanket inking/coating to plate
inking/coating within minutes, since it is only necessary
o release, remove and reposition or replace the appli-
cator roller 66.
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The capability to simultaneously print in the flexo-
graphic mode, the aqueous mode, the waterless mode,
or the lithographic mode on different printing units of the
same lithographic press and to print or coat from either
the plate position or the blanket position on any one of
the printing units is referred to herein as the
LITHOFLEX™  printing process or  system.
LITHOFLEX™ is a trademark of Printing Research, Inc.
of Dallas, Texas, U.S.A., exclusive licensee of the
present invention.

Referring now to FIGURE 14, an inking/coating ap-
paratus 10 having an inking/coating assembly 109 of an
alternative design is installed in the upper cradle posi-
tion for applying ink and/or coating material to a plate P
on the plate cylinder 32. According to this alternative
embodiment, an applicator roller 67R having a resilient
transfer surface is coupled to an anilox fluid metering
roller which transfers measured amounts of printing ink
or coating material to the plate P. The anilox roller 111
has a transfer surface constructed of metal, ceramic or
composite material which is engraved with cells. The re-
silient applicator roller 67R is interposed in transfer en-
gagement with the plate P and the metering surface of
the anilox roller 111. The resilient transfer surface of the
applicator roller 67R provides uniform, positive engage-
ment with the plate.

Referring now to FIGURE 17, an inking/coating ap-
paratus 10 having an alternative inking/coating assem-
bly 113 is installed in the lower cradle assembly 100 for
applying flexographic or aqueous ink and/or coating ma-
terial Q to a plate or blanket mounted on the blanket cyl-
inder 34. Instead of using the sealed, dual doctor blade
reservoir assembly 68 as shown in FIGURE 6, an open,
single doctor blade anilox roller assembly 113 is sup-
plied with liquid ink Q or coating material contained in
an open fountain-pan 117. The liquid ink or coating ma-
terial Q is transferred to the engraved transfer surface
of the anilox roller 66 as it turns in the fountain pan 117.
Excess ink or coating material Q is removed from the
engraved transfer surface by a single doctor blade 68B.
The liquid ink or coating material Q is pumped from an
off-press source, for example the drum 73 shown in FIG-
URE 17, through a supply conduit 119 into the fountain
pan 117 by a pump 120.

For overall inking or coating jobs, the metering
transfer surface of the anilox roller 66 extends over its
entire peripheral surface. However, for certain printing
jobs which print two or more separate images onto the
same substrate, for example work and turn printing jobs,
the metering transfer surface of the anilox applicator roll-
er 66 is partitioned by a centrally located, annular un-
dercut groove 66C which separates first and second
metering transfer surfaces 66A, 66B as shown in FIG-
URE 11 and FIGURE 18.

The single doctor blade 68B has an edge 68E which
wipes simultaneously against the split metering transfer
surfaces 66A, 66B. In this single blade, split anilox roller
embodiment 113, it is necessary to provide dual supply
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sources, for example drums 73A, 73B, dual supply lines
119A, 119B, and dual pumps 120A, 120B. Moreover, the
fountain pan 117 is also split, and the pan 117 is divided
into two pan sections 117A, 117B by a separator plate
121, as shown in FIGURE 18. The separator plate 121
is centrally aligned with the undercut groove 66C, but
does not touch the adjoining roller faces.

Although the single blade, split anilox applicator roll-
er assembly 113 is shown mounted in the lower cradle
position (FIGURE 17), it should be understood that the
single blade, split anilox applicator roller assembly 113
can be mounted and used in the upper cradle position,
as well.

According to another aspect of the present inven-
tion, the inking/coating apparatus 10 is pivotally coupled
on horizontal pivot pins 88P, 90P which allows the single
head, dual cradle inking/coating apparatus 10 to be
mounted on any lithographic printing unit. Referring to
FIGURE 9, the horizontal pivot pins 88P, 90P are mount-
ed within the traditional dampener space 29 of the print-
ing unit and are secured to the press side frames 14,
15, respectively. Preferably, the pivot support pins 88P,
90P are secured to the press side frames by a threaded
fastener. The pivot support pins are received within cir-
cular openings 88, 90 which intersect the side support
members 74, 76 of the inking/coating apparatus 10. The
horizontal support pins 88P, 90P are disposed in parallel
alignment with rotational axis X and with the plate cylin-
der and blanket cylinder, and are in longitudinal align-
ment with each other.

Preferably, the pivot pins 88P, 90P are located in
the dampener space 29 so that the rotational axes A1,
A2 of the applicator rollers 66, 67 are elevated with re-
spect to the nip contact points N1, N2. By that arrange-
ment, the transfer point between the applicator roller 66
and a blanket on the blanket cylinder 34 (as shown in
FIGURE 8) and the transfer point between the applicator
roller 66 and a plate on the plate cylinder 32 (as shown
in FIGURE 5) are above the radius lines R1, R2 of the
plate cylinder andthe blanket cylinder, respectively. This
permits the inking/coating apparatus 10 to move clock-
wise 1o retract the applicator roller 66 to an off-impres-
sion position relative to the blanket cylinder in response
o a single extension stroke of the power actuator arms
104A, 106A. Similarly, the applicator roller 66 is moved
counterclockwise to the on-impression operative posi-
tion as shown in FIGURES 4, 5, 6 and 8 by a single re-
traction stroke of the actuator arms 104A, 106A, respec-
tively.

Preferably, the pivot pins are made of steel and the
side support members are made of aluminum, with the
steel pivot pins and the aluminum Collar portion border-
ing the circular openings 88, 90 forming a low friction
journal. By this arrangement, the inking/coating appara-
tus 10 is freely rotatable clockwise and counterclock-
wise with respect to the pivot pins 88P, 90P. Typically,
the arc length of rotation is approximately 60 mils (about
1.5 mm). Consequently, the inking/coating apparatus 10
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is almost totally enclosed within the dampener space 29
of the printing unit in the on-impression position and in
the off-impression position.

The cradle assemblies 100 and 102 position the ap-
plicator roller 66 in inking/coating alignment with the
plate cylinder or blanket cylinder, respectively, when the
inking/coating apparatus 10 is extended to the operative
(on-impression) position. Moreover, because the inking/
coating apparatus 10 is installed within the dampener
space 29, it is capable of freely rotating through a small
arc while extending and retracting without being ob-
structed by the press side frames or other parts of the
printing press. This makes it possible to install the ink-
ing/coating apparatus 10 on any lithographic printing
unit. Moreover, because of its internal mounting position
within the dampener space 29, the projection of the ink-
ing/coating apparatus 10 into the space between print-
ing units is minimal. This assures unrestricted operator
access to the printing unit when the applicator head is
in the operative (on-impression) and retracted (off-im-
pression) positions.

As shown in FIGURE 4 and FIGURE 5, movement
of the inking/coating apparatus 10 is counterclockwise
from the retracted (off-impression) position to the oper-
ative (on-impression) position.

Although the dampener side installation is pre-
ferred, the inking/coating apparatus 10 can be adapted
for operation on the delivery side of the printing unit, with
the inking/coating apparatus being movable from a re-
tracted (off-impression) position to an on-impression po-
sition for engagement of the applicator roller with either
a plate on the plate cylinder or a blanket on the blanket
cylinder on the delivery side 25 of the printing unit.

Movement of the inking/coating apparatus 10 to the
operative (on-impression) position is produced by pow-
er actuators, preferably double acting pneumatic cylin-
ders 104, 106 which have extendable/retractable power
transfer arms 104A, 106A, respectively. The first pneu-
matic cylinder 104 is pivotally coupledto the press frame
14 by a pivot pin 108, and the second pneumatic cylinder
106 is pivotally coupled to the press frame 15 by a pivot
pin 110. In response to selective actuation of the pneu-
matic cylinders 104, 106, the power transfer arms 104A,
106A are extended or retracted. The power transfer arm
104A is pivotally coupled to the side support member
74 by a pivot pin 112. Likewise, the power transfer arm
106A is pivotally coupled to the side support member
76 by a pivot pin 114.

As the power arms extend, the inking/coating appa-
ratus 10 is rotated clockwise on the pivot pins 88P, 90P,
thus moving the applicator roller 66 to the off-impression
position. As the power arms retract, the inking/coater
apparatus 60 is rotated counterclockwise on the pivot
pins 88P, 90P, thus moving the applicator roller 66 to the
on-impression position. The torque applied by the pneu-
matic actuators is transmitted to the inking/coating ap-
paratus 10 through the pivot pin 112 and pivot pin 114.

Fine adjustment of the on-impression position of the
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applicator roller relative to the plate cylinder or the blan-
ket cylinder, and of the pressure of roller engagement,
is provided by an adjustable stop assembly 115. The ad-
justable stop assembly 115 has a threaded bolt 116
which is engagable with a bell crank 118. The bell crank
118 is pivotally coupled to the side support member 74
on apin 120. One end of the bell crank 118 is engagable
by the threaded bolt 116, and a cam roller 122 is mount-
ed for rotation on its opposite end. The striking point of
engagement is adjusted by rotation of the bolt 116 so
that the applicator roller 66 is properly positioned for ink-
ing/coating engagement with the plate P or blanket B
and provides the desired amount of inking/coating pres-
sure when the inking/coating assembly 60 is moved to
the operative position.

This arrangement permits the in-line inking/coating
apparatus to operate effectively without encroaching in
the interunit space between any adjacent printing units,
and without blocking or obstructing access to the cylin-
ders of the printing units when the inking/coating appa-
ratus is in the extended (off-impression) position or re-
tracted (on-impression) position. Moreover, when the in-
line inking/coating apparatus is in the retracted position,
the doctor blade reservoir and coating circulation lines
can be drained and flushed automatically while the print-
ing press is running as well as when the press has been
stopped for change-over from one job to another or from
one type of ink or coating to another.

Substrates which are printed or coated with aque-
ous flexographic printing inks require high velocity hot
air for drying. When printing a flexographic ink such as
opaque white or metallic gold, it is always necessary to
dry the printed substrates between printing units before
overprinting them. According to the present invention,
the water component on the surface of the freshly print-
ed or coated substrate S is evaporated and dried by high
velocity, hot air interunit dryer and high volume heat and
moisture extractor units 124, 126 and 128, as shown in
FIGURE 2, FIGURE 4 and FIGURE 5. The dryer/extrac-
tor units 124, 126 and 128 are oriented to direct high
velocity heated air onto the freshly printed/coated sub-
strates as they are transferred by the impression cylin-
der 36 and the intermediate transfer drum 40 of one
printing unit and to another transfer cylinder 30 and to
the impression cylinder 36 of the next printing unit. 'By
that arrangement, the freshly printed flexographic ink or
coating material is dried before the substrate S is over-
printed by the next printing unit.

The high velocity, hot air dryer and high perform-
ance heat and moisture extractor units 124, 126 and 128
utilize high velocity air jets which scrub and break-up the
moist air layer which clings to the surface of each freshly
printed or coated sheet or web. Within each dryer, high
velocity air is heated as it flows across a resistance heat-
ing element within an air delivery baffle tube. High ve-
locity jets of hot air are discharged through multiple air-
flow apertures into an exposure zone Z (FIGURE 4 and
FIGURE 5) and onto the freshly printed/coated sheet S
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as it is transferred by the impression cylinder 36 and
transfer drum 40, respectively.

Each dryer assembly includes a pair of air delivery
dryer heads 124D, 126D and 128D which are arranged
in spaced, side-by-side relationship. The high velocity,
hot air dryer and high performance heat and moisture
extractor units 124, 126 and 128 are preferably con-
structed as disclosed in co-pending U.S. Patent Appli-
cation Serial No. 08/132,584, filed October 6, 1993, en-
titled "High Velocity Hot Air Dryer", to Howard W. De-
Moore, co-inventor and assignee of the present inven-
tion, and which is incorporated herein by reference, and
which is marketed by Printing Research, Inc. of Dallas,
Texas, U.S.A., under its trademark SUPER BLUE HV™.

The hot moisture-laden air displaced from the sur-
face of each printed or coated sheet is exiracted from
the dryer exposure zone Z and exhausted from the print-
ing unit by the high volume extractors 124, 126 and 128.
Each extractor head includes an extractor manifold
124E, 126E and 128E coupled to the dryer heads 124D,
126D and 128D and draws the moisture, volatiles, odors
and hot air through a longitudinal air gap G between the
dryer heads. Best results are obtained when exiraction
is performed simultaneously with drying. Preferably, an
extractor is closely coupled to the exposure zone Z at
each dryer location as shown in FIGURE 4. Extractor
heads 124E, 126E and 128E are mounted on the dryer
heads 124D, 126D and 128D, respectively, with the lon-
gitudinal extractor air gap G facing directly into the ex-
posure zone Z. According to this arrangement, each
printed or coated sheet is dried before it is printed on
the next printing unit.

The aqueous water-based inks used in flexographic
printing evaporate at a relatively moderate temperature
provided by the interunit high velocity hot air dryers/ex-
tractors 124, 126 and 128. Sharpness and print quality
are substantially improved since the flexographic ink or
coating material is dried before it is overprinted on the
next printing unit. Since the freshly printed flexographic
ink is dry, dot gain is substantially reduced and back-
trapping on the blanket of the next printing unit is virtu-
ally eliminated. This interunit drying/extracting arrange-
ment makes it possible to print flexographic inks such
as metallic ink and opaque white ink on the first printing
unit, and then dry-trap and overprint on the second and
subsequent printing units.

Moreover, this arrangement permits the first printing
unit 22 to be used as a coater in which a flexographic,
aqueous or UV-curable coating material is applied to the
lowest grade substrate such as recycled paper, card-
board, plastic and the like, to trap and seal-in lint, dust,
spray powder and other debris and provide a smoother,
more durable printing surface which can be overprinted
on the next printing unit.

A first down (primer) aqueous coating layer seals-
in the surface of a low grade, rough substrate, for ex-
ample, re-cycled paper or plastic, and improves over-
printed dot definition and provides better ink lay-down
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while preventing strike-through and show-through. A
flexographic UV-curable coating material can then be
applied downstream over the primer coating, thus pro-
ducing higher coating gloss.

Preferably, the applicator roller 66 is constructed of
composite carbon fiber material, metal or ceramic coat-
ed metal when it is used for applying ink or coating ma-
terial to the blanket B or other resilient material on the
blanket cylinder 34. When the applicator roller 66 is ap-
pliedtothe plate, it is preferably constructed as an anilox
roller having a resilient, compressible transfer surface.
Suitable resilient roller surface materials include Buna
N synthetic rubber and EPDM (terpolymer elastomer).

It has been demonstrated in prototype testing that
the inking/coating apparatus 10 can apply a wide range
of ink and coating types, including fluorescent (Day Glo),
pearlescent, metallics (gold, silver and other metals),
glitter, scratch and sniff (micro-encapsulated fragrance),
scratch and reveal, luminous, pressure-sensitive adhe-
sives and the like, as well as UV-curable and aqueous
coatings.

With the dampener assembly removed from the
printing unit, the inking/coating apparatus 10 can easily
be installed in the dampener space for selectively ap-
plying flexographic inks and/or coatings to a flexograph-
ic or waterless printing plate or to the blanket. Moreover,
overprinting of the flexographic inks and coatings can
be performed on the next printing unit since the flexo-
graphic inks and/or coatings are dried by the high ve-
locity, hot air interunit dryer and high volume heat and
moisture extractor assembly of the present invention.

The flexographic inks and coatings as used in the
present invention contain colored pigments and/or sol-
uble dyes, binders which fix the pigments onto the sur-
face of the substrate, waxes, defoamers, thickeners and
solvents. Aqueous printing inks predominantly contain
water as a diluent and/or vehicle. The thickeners which
are preferred include algonates, starch, cellulose and
its derivatives, for example cellulose esters or cellulose
ethers and the like. Coloring agents including organic
as well as inorganic pigments may be derived from dyes
which are insoluble in water and solvents. Suitable bind-
ers include acrylates and/or polyvinylchloride.

When metallic inks are printed, the cells of the ani-
lox roller must be appropriately sized to prevent the met-
al particles from getting stuck within the cells. For ex-
ample, for metallic gold ink, the anilox roller should have
ascreen line countin the range of 175-300 lines per inch
(68-118 lines per cm). Preferably, in order to keep the
anilox roller cells clear, the doctor blade assembly 68 is
equipped with a bristle brush BR (FIGURE 14) as set
forth in U.S. Patent 5,425,809 to Steven M. Person, as-
signed to Howard W. DeMoore, and licensed to Printing
Research, Inc. of Dallas, Texas, U.S.A., which is incor-
porated herein by reference.

The inking/coating apparatus 10 can also apply UV-
curable inks and coatings. If UV-curable inks and coat-
ings are utilized, ultra-violet dryers/extractors are in-
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stalled adjacent to the high velocity hot air dryer/extrac-
tor units 124, 126 and 128, respectively.

It will be appreciated that the LITHOFLEX™ printing
process described herein makes it possible to selective-
ly operate a printing unit of a press in the lithographic
printing mode while simultaneously operating another
printing unit of the same press in either the flexographic
printing mode or in the waterless printing mode, while
also providing the capability to print or coat, separately
or simultaneously, from either the plate position or the
blanket position. The dual cradle support arrangement
of the present invention makes it possible to quickly
change over from inking/coating on the blanket cylinder
position to inking/coating on the plate cylinder position
with minimum press down-time, since it is only neces-
sary to remove and reposition or replace the applicator
roller 66 while the inking/coating apparatus 10 is in the
retracted position. It is only necessary to remove four
cap screws, lift the applicator roller 66 from the cradle,
and reposition it in the other cradle. All of this can be
accomplished in a few minutes, without removing the
inking/coating apparatus 10 from the press.

It is possible to spot coat or overall coat from the
plate position or from the blanket position with flexo-
graphic inks or coatings on one printing unit and then
spot coat or overall coat with UV-curable inks or coatings
from the plate position or from the blanket position on
another printing unit during the same press run. More-
over, the press operator can spot or overall coat from
the plate for one job, and then spot and/or overall coat
from the blanket on the next job.

The positioning of the applicator roller relative to the
plate or blanket is repeatable to a predetermined preset
operative position. Consequently, only minor printing
unit modifications or alterations may be required for the
LITXOFLEX™ process. Although automatic extension
and retraction have been described in connection with
the exemplary embodiment, extension to the operative
(on-impression) position and retraction to a non-opera-
tive (off-impression) position can be carried out manu-
ally, if desired. In the manual embodiment, it is neces-
sary to latch the inking/coating apparatus 10to the press
side frames 14, 15 in the operative (on-impression) po-
sition, and to mechanically prop the inking/coating ap-
paratus in the off-impression (retracted) position.

Referring again to FIGURE 8, an applicator roller
66 is mounted on the lower cradle assembly 100 by side
support members 78, 80, and a second applicator roller
66 is mounted on the upper cradle assembly 102 by side
support members 82, 84. According to this arrange-
ment, the inking/coating apparatus 10 can apply printing
ink and/or coating material to a plate on the plate cylin-
der, while simultaneously applying printing ink and/or
coating material to a plate or a blanket on the blanket
cylinder of the same printing unit. When the same color
ink is used by the upper and lower applicator rollers from
the plate position and from the blanket position simulta-
neously on the same printing unit, a "double bump" or
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double inking films or coating layers are applied to the
substrate S duringa single pass of the substrate through
the printing unit. The tack of the two inks or coating ma-
terials must be compatible for good transfer during the
double bump. Moreover, the inking/coating apparatus
10 can be used for supplying ink or coating material to
the blanket cylinder of a rotary offset web press, or to
the blanket of a dedicated coating unit.

According to conventional bronzing techniques, a
metallic (bronze) powder is applied off-line to previously
printed substrate which produces a grainy, textured fin-
ish or appearance. The on-line application of bronze
material by conventional flexographic or lithographic
printing will only produce a smooth, continuous appear-
ance. However, a grainy, textured finish is preferred for
highest quality printing which, prior to the present inven-
tion, could only be produced by off-line methods.

Referring now to FIGURE 14 and FIGURE 15, me-
tallic ink or coating material is applied on-line to the sub-
strate S by simultaneous operation of the upper and low-
er applicator rollers 67R, 66 to produce an uneven sur-
face finish having a bronze-like textured or grainy ap-
pearance. According to the simulated bronzing method
of the present invention, the flexographic bronze ink is
applied simultaneously to the plate and to the blanket
by the dual cradle inking/coating apparatus 10 as shown
in FIGURE 14. A resilient applicator roller 67R is mount-
edinthe uppercradle 102, and an anilox applicator roller
66 is mounted on the lower cradle 100. The rollers are
supplied from separate doctor blade reservoirs 70. The
doctor blade reservoir 70 in the upper cradle position
supplies bronze ink or coating material having relatively
coarse, metallic particles 140 dispersed in aqueous or
flexographic ink. The coarse particle ink or coating ma-
terial is applied to the plate P by the resilient applicator
roller 67R in the upper cradle position 102. At the same
time, flexographic and/or bronze ink or coating material
having relatively fine, metallic particles 142 is trans-
ferred to the blanket B by the anilox roller 66 which is
mounted on the lower cradle 100.

The metering surfaces of the upper and lower ap-
plicator rollers have different cell sizes and volumetric
capacities which accommodate the coarse and fine me-
tallic particles. Fdr example, the anilox roller 111 mount-
ed in the upper cradle position 102 which transfers the
coarse metallic particles 140 preferably has a screen
line count in the range of 100-300 lines per inch (39-118
lines per cm), and the metering surface of the anilox roll-
er 66 mounted on the lower cradle 100 which transfers
the relatively fine metallic particles 142 preferably has
ascreen line countin the range of 200-600 lines per inch
(79-236 lines per cm).

After transfer from the plate to the blanket, the fine
metallic particles 142 form a layer over the coarse me-
tallic particles 140. As both bronze layers are offset onto
the substrate S, the layer of fine metallic particles 142
is printed onto the substrate S with the top layer of
coarse metallic particles i40 providing a textured, grainy
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appearance. The fine metallic particles 142 cover the
substrate which would otherwise be visible in the gaps
between the coarse metallic particles 140. The combi-
nation of the coarse particle layer over the fine particle
layer thus provides a textured, bronzed-like finish and
appearance.

Particulate materials other than metal can be used
for producing a textured finish. For example, coarse and
fine particles of metallized plastic (glitter), mica particles
(pearlescent) and the like, can be substituted for the me-
tallic particles for producing unlimited surface variations,
appearances and effects. All of the particulate material,
including the metallic particles, are preferably in solid,
flat platelet form, and have a size dimension suitable for
application by an anilox applicator roller. Other particu-
late or granular material, for example stone grit having
irregular form and size, can be used to good advantage.

Solid metal particles in platelet form, which are good
reflectors of light, are preferred for producing the
bronzed-like appearance and effect. However, various
textured finishes, which could have light-reflective prop-
erties, can be produced by using granular materials
such as stone grit. Most commonly used metals include
copper, zinc and aluminum. Other ductile metals can be
used, if desired. Moreover, the coarse and fine particles
need not be made of the same particulate material. Var-
ious effects and textured appearances can be produced
by utilizing diverse particulate materials for the coarse
particles and the fine particles, respectively. Further, ei-
ther fine or coarse particle ink or coating material can
be printed from the upper cradle position, and either fine
or coarse particle ink or coating material can be printed
from the lower cradle position, depending on the special
or surface finish that is desired.

It will be appreciated that the last printing unit 28
can be configured for additional inking/coating capabil-
ities which include lithographic, waterless, aqueous and
flexographic processes. Various substrate surface ef-
fects (for example double bump or triple bump inking/
coating or bronzing) can be performed on the last print-
ing unit. For triple bump inking/coating, the last printing
unit 28 is equipped with an auxiliary in-line inking or
coating apparatus 97 as shown in FIGURE 3 and FIG-
URE 4. The in-line inking or coating apparatus 97 allows
the application of yet another film of ink or a protective
or decorative layer of coating material over any freshly
printed or coated surface effects or special treatments,
thereby producing a triple bump. The triple bump is
achieved by applying a third film of ink or layer of coating
material over the freshly printed or coated double bump
simultaneously while the substrate is on the impression
cylinder of the last printing unit.

When the in-line inking/coating apparatus 97 is in-
stalled, it is necessary to remove the SUPER BLUE®
flexible covering from the delivery cylinder 42, and it is
also necessary to modify or convert the delivery cylinder
42 for inking/coating service by mounting a plate or blan-
ket B on the delivery cylinder '42, as shown in FIGURE
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3 and FIGURE 4. Packing material is placed under the
plate or blanket B, thereby packing the plate or blanket
B at the correct packed-to-print radial clearance so that
ink or coating material will be printed or coated onto the
freshly printed substrate S as it transfers through the nip
between the plate or blanket B on the converted delivery
cylinder 42 and the last impression cylinder 36. Accord-
ing to this arrangement, a freshly printed or coated sub-
strate is overprinted or overcoated with a third film or
layer of ink or coating material simultaneously while a
second film or layer of ink or coating material is being
over-printed or over-coated on the last impression cyl-
inder 36.

The auxiliary inking/coating apparatus 97 and the
converted or modified delivery cylinder 42 are mounted
on the delivery drive shaft 43. The inking/coating appa-
ratus 97 includes an applicator roller, preferably an an-
ilox applicator roller 97 A, for supplying ink or coating ma-
terial to a plate or blanket B on the modified or converted
delivery cylinder 42. The in-line inking/coating appara-
tus 97 and the modified or converted delivery cylinder
42 are preferably constructed as described in U.S. Pat-
ent 5,176,077 to Howard W. DeMoore (co-inventor and
assignee), which is hereby incorporated by reference.
The in-line inking/coating apparatus 97 is manufactured
and sold by Printing Research, Inc. of Dallas, Texas, U.
S.A., underits trademark SUPER BLUE EZ COATER™.

After the delivery cylinder 42 has been modified or
converted for inking/coating service, and because of the
reduced nip clearance imposed by the plate or blanket
B, the modified delivery cylinder 42 can no longer per-
form its original function of guiding and transferring the
freshly printed or coated substrate. Instead, the modi-
fied or converted delivery cylinder 42 functions as a part
of the inking/coating apparatus 97 by printing or coating
a third down film of ink or layer of coating material onto
the freshly printed or coated substrate as it is simulta-
neously printed or coated on the lastimpression cylinder
36. Moreover, the mutual tack between the second
down ink film or coating layer and the third down ink film
or coating layer causes the overprinted or overcoated
substrate to cling to the plate or blanket, thus opposing
or resisting separation of the substrate from the plate or
blanket.

To remedy this problem, a vacuum-assisted trans-
fer apparatus 99 is mounted adjacent the modified or
converted delivery cylinder 42 as shown in FIGURE 3
and FIGURE 4. Another purpose of the vacuum-assist-
ed transfer apparatus 99 is to separate the freshly over-
printed or overcoated triple bump substrate from the
plate:or blanket B as the substrate transfers through the
nip. The vacuum-assisted transfer apparatus 99 pro-
duces a pressure differential across the freshly over-
printed or overcoated substrate as it transfers through
the nip, thus producing a separation force onto the sub-
strate and providing a clean separation from the plate
or blanket B.

The vacuum-assisted transfer apparatus 99 is pref-
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erably constructed as described in U.S. Patent Nos.
5,113,255; 5,127,329; 5,205,217, 5,228,391,
5,243,909; and 5,419,254, all to Howard W. DeMoore,
co-inventor, which are incorporated herein by reference.
The vacuum-assisted transfer apparatus 99 is manufac-
tured and sold by Printing Research, Inc. of Dallas, Tex-
as, U.S.A. under its trademark BACVAC™.

Although the present invention and its advantages
have been described in detail, it should be understood
that various changes, substitutions and alterations can
be made herein without departing from the spirit and
scope of the present invention as defined by the ap-
pended claims.

Claims

1. In a printing press of the type having first and sec-
ond side frame members forming a printing unit on
which a plate cylinder, a blanket cylinder and an im-
pression cylinder are supported for rotation, the im-
provement comprising:

inking/coating apparatus movably coupled to
the printing unit for movement to an on-impres-
sion operative position and to an off-impression
retracted position; and,

the inking/coating apparatus including means
for applying ink or coating material to a plate
mounted on the plate cylinder, or to a plate or
blanket mounted on the blanket cylinder, either
separately or simultaneously when the inking/
coating apparatus is in the operative position.

2. The invention as set forth in claim 1, wherein the
inking/coating apparatus comprises:

a doctor blade assembly having a reservoir for
receiving ink or coating material;

an applicator roller coupled to the doctor blade
assembly in fluid communication with the res-
ervoir, the applicator roller being engagable
with a printing plate on the plate cylinder or with
a blanket on the blanket cylinder when the ink-
ing/coating apparatus is in the operative posi-
tion.

3. The invention as set forth in claim 2, the applicator
roller comprising:
an anilox roller having a resilient transfer sur-
face.

4. The invention as set forth in claim 1, including:

first and second pivot pins mounted on the first
and second side frame members, respectively,
said pivot pins extending in alignment with the
plate and blanket cylinders; and
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the inking/coating apparatus being pivotally
coupled for rotational movement on the pivot
pins.

5. The invention as set forth in claim 1, further com-
prising:

a power actuator pivotally coupled to the print-
ing unit, the power actuator having a power
transfer arm which is extendable and retracta-
ble; and,

apparatus coupled to the power transfer arm
and to the inking/coating apparatus for convert-
ing extension or retraction movement of the
power transfer arm into pivotal movement of the
inking/coating apparatus relative to the plate
and blanket cylinders,

6. The invention as set forth in claim 5, in which the
movement converting apparatus comprises:

a bell crank plate having a first end portion piv-
otally coupled to the inking/coating apparatus
for engaging the printing unit and having a sec-
ond end portion for engaging a stop member;
and,

a stop member coupled to the inking/coating
apparatus for engaging the second end portion
of the bell crank plate.

7. Theinvention as set forth in claim 1, the inking/coat-
ing apparatus comprising:

an applicator head having first and second side
support members;

the ink or coating applying means being mount-
ed between the first side support member and
second side support member and having a res-
ervoir or fountain pan for receiving ink or coat-
ing material;

cradle means mounted on the first and second
side support members, respectively;
applicator roller means incuding at least one
applicator roller mounted for rotation on the cra-
dle means and disposed for rolling contact with
ink or coating material in the reservoir or foun-
tain pan, the applicator roller being engagable
with a printing plate on the plate cylinder or with
a blanket on the blanket cylinder in the opera-
tive position; and,

power transfer means coupled to the applicator
roller means for rotating the at least one appli-
cator roller.

8. The invention as set forth in claim 7,

the at least one cradle means including firstand
second cradles disposed on the first and sec-
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ond side support members respectively; and,
the applicator roller being mounted for rotation
on one of the first and second cradles.

9. The invention as set forth in claim 7,

the cradle means including afirst cradle assem-
bly disposed on the first and second side sup-
port members, respectively, and a second cra-
dle assembly disposed on the first and second
side support members, respectively;

the applicator roller means including a first ap-
plicator roller mounted for rotation on the first
cradle assembly for applying ink or coating ma-
terial to a plate mounted on the plate cylinder
when the inking/coating apparatus is in the op-
erative position; and,

the applicator roller means including a second
applicator roller mounted for rotation on the
second cradle assembly for applying ink or
coating material to a plate or a blanket mounted
on the blanket cylinder when the inking/coating
apparatus is in the operative position.

10. The invention as set forth in claim 1, wherein the
printing unit having a dampener space, and the ink-
ing/coating apparatus being disposed within the
dampener space.

11. A printing press comprising, in combination:

a printing unit;

at least one cylinder mounted for rotation in the
printing unit for printing ink or coating material
onto a substrate transferring through said print-
ing unit;

inking/coating apparatus having container
means for containing liquid ink or coating ma-
terial, a rotatable applicator roller and means
for applying liquid ink or coating material from
the container means to a peripheral surface
portion of the applicator roller; and,

support means mounted on the printing unit,
said inking/coating apparatus being movably
coupled to the support means for movement to
an operative on-impression position in which
the applicator roller is engagable with a plate or
ablanket mounted on said at least one cylinder,
and for movement to an off-impression position
in which the inking/coating apparatus is retract-
ed away from said at least one cylinder.

12. A printing press as defined in claim 11, wherein the
container means comprises a doctor blade assem-
bly having a reservoir or fountain pan for supplying
ink or coating material to the applicator roller, and
having a doctor blade disposed for wiping engage-
ment with the applicator roller when it is received in
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rolling contact with ink or coating material in the res-
ervoir or pan.

A printing press as defined in claim 11, wherein the
container means comprises a fountain pan and the
inking applying means comprises a pan roller for
transferring ink or coating material from the fountain
pan to the applicator roller.

A printing unit of the type having a delivery side and
a dampener side comprising, in combination:

aplate cylinder mounted on the printing unit be-
tween the delivery side and the dampener side,
and a printing plate mounted on the plate cyl-
inder;

a blanket cylinder having an ink or coating re-
ceptive blanket disposed in ink or coating trans-
fer engagement with the plate for transferring
ink or coating material from the image surface
areas of the printing plate to the ink or coating
receptive blanket;

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket and the impression cylinder where-
by the printing ink or coating material is trans-
ferred from the blanket to a substrate as the
substrate is transferred through the nip;
support means mounted on the dampener side
of the printing unit; and,

inking/coating apparatus for applying ink or
coating material to the plate or to the blanket,
the inking/ coating apparatus being movably
coupled to the support means for movement to
an operative, on-impression position in which
the inking/coating apparatus is engagable with
the plate or the blanket, and for movement to
an off-impression position in which the inking/
coating apparatus is retracted and disengaged
from the plate and blanket.

The invention as defined in claim 14, including:

a dryer mounted on the printing unit for dis-
charging heated air onto a freshly printed or coated
substrate before the freshly printed or coated sub-
strate is subsequently printed, coated or otherwise
processed.

The invention as defined in claim 14, wherein:

the dryer is mounted adjacent to the impres-
sion cylinder for discharging heated air onto a fresh-
ly printed or coated substrate while the substrate is
in contact with the impression cylinder.

The invention as defined in claim 14, comprising:
an extractor coupled to the dryer for extracting

hot air, moisture, odors and volatiles from an expo-

sure zone between the dryer and the freshly printed
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28
or coated substrate.
The invention as defined in claim 14, comprising:

a transfer cylinder disposed in an interunit po-
sition onthe press and coupledin sheet transfer
relation with the impression cylinder; and,

an interunit dryer disposed adjacent the trans-
fer cylinder for discharging heated air onto a
freshly printed or coated substrate after it has
been transferred from the impression cylinder
And while it is in contact with the transfer cylin-
der.

In a printing press of the type having first and sec-
ond side frame members providing support for a
printing unit in which a blanket cylinder is disposed
between the delivery side and the dampener side
of the printing unit, the improvement comprising:

support means mounted on the side frame
members on the dampener side of the printing
unit;

inking/coating apparatus for applying ink or
coating material to a blanket mounted on the
blanket cylinder when the inking/coating appa-
ratus is in the operative on-impression position;
and,

the inking/coating apparatus being pivotally
coupled to the support means for movement to
the operative position in which the inking/coat-
ing apparatus is supported laterally adjacent to
the blanket cylinder, and to an off-impression
position in which the inking/coating apparatus
is retracted away from the blanket cylinder.

The invention as set forth in claim 19, wherein the
printing unit includes a plate cylinder and a plate
mounted on the plate cylinder, the inking/coating
apparatus including:

first cradle means for supporting an applicator
roller for engagement with the plate when the
inking/coating apparatus is in the operative po-
sition; and,

second cradle means for supporting an appli-
cator roller for engagement with the blanket
when the inking/coating apparatus is in the op-
erative position.

The invention as set forth in claim 19, said support
means comprising:

first and second pivot means mounted on the
first and second side frame members, respectively.

The invention as set forth in claim 19, further com-
prising:
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a power actuator pivotally coupled to the inking/
coating apparatus, the power actuator having
a power transfer arm which is selectively ex-
tendable or retractable; and,

apparatus coupled to the power transfer arm
and to the inking/coating apparatus for convert-
ing extension or retraction movement of the
power transfer arm into pivotal movement of the
inking/coating apparatus relative to the printing
unit.

The invention as set forth in claim 19, further com-
prising:

a bell crank plate having a first end portion cou-
pledto the inking/coating apparatus and having
a second end portion for engaging a stop mem-
ber; and,

a stop member secured to the inking/coating
apparatus for engaging the second end portion
of the bell crank plate.

The invention as set forth in claim 1, wherein the
inking/coating apparatus comprises:

an applicator roller having a resilient transfer
surface.

The invention as set forth in claim 1, wherein the
applicator roller is supported for engagement with
a plate on the plate dylinder in the operative posi-
tion, the applicator roller comprising an anilox roller
having a resilient transfer surface.

A printing press having a lithographic printing unit
comprising, in combination:

a plate cylinder having a waterless printing
plate mounted thereon, the waterless printing
plate having non-image surface areas which
are oleophobic and hydrophobic, and having
image surface areas which are oleophilic and
hydrophilic;

a blanket cylinder having an ink or coating re-
ceptive blanket disposed in ink or coating trans-
fer engagement with the waterless printing
plate for receiving printing ink or coating mate-
rial from the image surface areas of the water-
less printing plate;

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket and the impression cylinder where-
in printing ink or coating material can be trans-
ferred from the blanket to a substrate as the
substrate is transferred through the nip;
inking/coating apparatus movably coupled to
the printing unit for movement to an on-impres-
sion operative position and to an off-impression
retracted position; and,
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the inking/coating apparatus including applica-
tor means for applying aqueous or flexographic
ink or coating material to the waterless printing
plate mounted on the plate cylinder or to a blan-
ket mounted on the blanket cylinder, either sep-
arately or simultaneously, when the inking/
coating apparatus is in the operative position.

A printing press as defined in claim 26 including:

a dryer mounted on the printing unit for dis-
charging heated air onto a freshly printed or coated
substrate before the freshly printed or coated sub-
strate is subsequently printed, coated or otherwise
processed.

A printing press as defined in claim 27, wherein:

the dryer is mounted adjacent the impression
cylinder for discharging heated air onto a freshly
printed or coated substrate while the substrate is in
contact with the impression cylinder.

A printing press as defined in claim 26, comprising:

a substrate transfer apparatus disposed in an
interunit position on the press and coupled in
sheet transfer relation with the impression cyl-
inder;

an interunit dryer disposed adjacent the sub-
strate transfer apparatus for discharging heat-
ed air onto a freshly printed or coated substrate
after it has been transferred from the printing
unit and while it is in contact with the transfer
cylinder.

A printing press as defined in claim 26, comprising:

a dryer mounted on the printing unit for dis-
charging heated air onto a freshly printed or
coated substrate; and,

an extractor coupled to the dryer for extracting
hot air and moisture vapors from an exposure
zone between the dryer and the freshly printed
or coated substrate.

A printing press as defined in any one of claims 1,
11, 14, 19 or 26, including:

a supply container for containing a volume of
liquid ink or coating material;

circulation means coupled between the supply
reservoir and the inking/coating apparatus for
inducingthe flow of liquid ink or coating material
from said supply container to the inking/coating
apparatus and for returning liquid ink or coating
material from the inking/coating apparatus to
the supply container; and,

heat exchanger means coupled to the circula-
tion means for maintaining the temperature of
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the liquid ink or coating material within a prede-
termined temperature range.

A printing press as set forth in any one of the claims
1, 11, 14, 19 or 26, wherein the inking/coating ap-
paratus comprises:

a fountain pan for containing a volume of liquid
ink or coating material;

an applicator roller having a metering surface;
and,

a pan roller mounted for rotation in the fountain
pan and coupled to the applicator roller for
transferring ink or coating material from the
fountain pan to the applicator roller.

A printing press as defined in any one of claims 1,
11, 14, 19 or 26, characterized in that:

a resilient packing is mounted on the blanket
cylinder, and a printing plate is mounted on the re-
silient packing.

A printing press as defined in claim 14, further ind-
luding:

atransfer drum coupled in substrate transfer re-
lation with the impression cylinder of a first
printing unit and in substrate transfer relation
with the impression cylinder of a second print-
ing unit;

a first dryer mounted adjacent the impression
cylinder of the first printing unit for discharging
heated air onto a freshly printed or coated sub-
strate while the substrate is in contact with the
impression cylinder of the first printing unit;

a second dryer mounted adjacent the transfer
drum for discharging heated air onto a freshly
printed or coated substrate after it has been
transferred from the impression cylinder of the
first printing unit and while it is in contact with
the transfer cylinder; and,

a third dryer disposed adjacent the impression
cylinder of the second printing unit for discharg-
ing heated air onto a freshly printed or coated
substrate after it has been transferred from the
transfer drum and while it is in contact with the
impression cylinder of the second printing unit.

A printing press as defined in any one of claims 1,
11, 14, 19 or 26, wherein the means for applying ink
or coating material comprises:

first cradle means;

a first reservoir or fountain means mounted on
the first cradle means for containing ink or coat-
ing material;

a first applicator roller mounted for rotation on
the first cradle means and disposed for rolling
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contact with ink or coating material in the first
reservoir or fountain means, the first applicator
roller being engagable with a printing plate on
the plate cylinder;

second cradle means;

a second reservoir or fountain means mounted
on the second cradle means for receiving ink
or coating material;

a second applicator roller mounted for rotation
on the second cradle means and disposed for
rolling contact with ink or coating material in the
second reservoir or fountain means, the sec-
ond applicator roller being engagable with a
plate or blanket mounted on the blanket cylin-
der in the operative position.

36. A printing press as defined in any one of claims 11,

14, 19 or 26, wherein the inking/coating apparatus
is pivotal'ly mounted on the printing unit in a position
in which the nip contact point between the applica-
tor roller and a blanket or plate is offset with respect
to a radius line projecting through the center of the
plate cylinder or blanket cylinder to the axis of rota-
tion of the printing/coating unit.

37. Aprinting press as defined in any one of claims 11,

14, 19 or 26, characterized in that:

the applicator roller having first and second me-
tering transfer surfaces and a seal band surface
disposed between and separating the first and
second metering transfer surfaces;

the reservoir means having a chamber and a
partition seal disposed within the chamber, the
partition seal dividing the chamber thereby de-
fining a first reservoir chamber region and a
second reservoir chamber region; and,

the partition seal band element being disposed
in sealing engagement against the seal band of
the applicator roller.

38. A printing press as defined in any one of claims 11,

14, 19 or 26, wherein the inking/coating apparatus
comprises:

first cradle means for supporting a first applica-
tor roller for engagement with a plate or blanket
when the inking/coating apparatus is in the op-
erative position;

second cradle means for supporting a second
applicator roller for engagement with a plate or
blanket when the inking/coating apparatus is in
the operative position;

a first applicator roller mounted for rotation on
the first cradle means, the first applicator roller
having first and second fluid metering transfer
surfaces and a seal band separating the first
and second fluid metering transfer surfaces;
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a second applicator roller mounted for rotation
on the second cradle means, the second appli-
cator roller having first and second fluid meter-
ing transfer surfaces and a seal band separat-

or coating material;

second reservoir means mounted on the sec-
ond cradle means, said second reservoir
means having a reservoir chamber for contain-

18

ing a volume of ink or coating material;

a first applicator roller mounted for rotation on
the first cradle means, the first applicator roller
having a fluid metering transfer surface;

ing the first and second metering transfer sur- & a second applicator roller mounted for rotation
faces; on the second cradle means, the second appli-
first reservoir means for containing a volume of cator roller having a fluid metering transfer sur-
ink or coating material, the first reservoir means face;
havingfirst and second reservoir chambers and the first and second applicator rollers being
a partition seal element separating the firstand 70 coupled to the first and second reservoir
second reservoir chambers; means, respectively, the fluid metering transfer
second reservoir means for containing a vol- surfaces of the first and second applicator roll-
ume of ink or coating material, the second res- ers being disposed for rolling contact with ink
ervoir means having first and second reservoir or coating material in the reservoir chambers of
chambers and a partition seal element separat- 15 the first and second reservoir means, respec-
ing the first and second reservoir chambers of tively; and,
the second reservoir means; the volumetric capacity of the fluid metering
the first and second reservoir means being cou- surface of the first applicator roller being differ-
pled to the first and second applicator rollers, ent from the volumetric capacity of the fluid me-
respectively, the first and second fluid metering 20 tering surface of the second applicator roller.
transfer surfaces of the first applicator roller be-
ing disposed for rolling contact with ink or coat- 40. A printing press as defined in any one of claims 1,
ing material in the first and second reservoir 11, 14, 19 or 26, wherein the means for applying ink
chambers, respectively, of the first reservoir or coating material comprises:
means and the first partition seal element being 25
disposed in sealing engagement against the cradle means;
seal band of the first applicator roller in the cou- an applicator roller mounted for rotation on the
pled position; and, cradle means, the applicator roller having first
the first and second fluid metering transfer sur- and second fluid metering transfer surfaces
faces of the second applicator roller being dis- 30 and a seal band separating the first and second
posed for rolling contact with ink or coating ma- metering transfer surfaces;
terial in the first and second reservoir cham- reservoir means for containing a volume of ink
bers, respectively, of the second reservoir or coating material, the reservoir means having
means and the partition seal element of the first and second reservoir chambers and a par-
second reservoir means being disposed in 35 tition seal element separating the first and sec-
sealing engagement with the partition seal ond reservoir chambers;
band of the second applicator roller in the cou- the applicator roller being coupled to the reser-
pled position. voir means with the first and second fluid me-
tering transfer surfaces being disposed for roll-
39. A printing press as defined in any one of claims 11, 40 ing contact with the ink or coating material in
14, 19 or 26, wherein the inking/coating apparatus the first and second reservoir chambers, re-
comprises: spectively, and the partition seal element being
disposed in sealing engagement against the
first cradle means for supporting a first applica- seal band of the applicator roller in the coupled
tor roller for engagement with a plate orblanket 46 position; and,
when the inking/coating apparatus is in the op- the volumetric capacity of the first fluid metering
erative position; transfer surface being different from the volu-
second cradle means for supporting a second metric capacity of the second fluid metering
applicator roller for engagement with a plate or transfer surface.
blanket when the inking/coating apparatus is in 50
the operative position; 41. A method for rotary offset printing in a rotary offset
first reservoir means mounted on thefirst cradle press of the type including first and second printing
means, said first reservoir means having a res- units, the first printing unit having a flexographic
ervoir chamber for containing a volume of ink printing plate, a blanket, an impression cylinder and
55

applicator means for applying aqueous or flexo-
graphic printing ink or coating material to the flexo-
graphic printing plate and/or to the blanket, com-
prising the following steps performed in succession
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in the first printing unit:

applying a first spot or overall coating of aque-
ous or flexographic printing ink or coating ma-

a plate cylinder having a flexographic printing
plate mounted thereon;
a blanket cylinder having a blanket disposed in

36

first and second transfer surfaces; and,

the first and second transfer surfaces being dis-
posed within the first and second container re-
gions for rolling contact with aqueous or flexo-

terial to the flexographic printing plate; 5 graphic printing ink or coating material con-
transferring the aqueous or flexographic print- tained within the first and second container re-
ing ink or coating material from the flexographic gions, respectively.
printing plate to the blanket;
applying a second spot or overall film of aque- 43. Arotary offset printing press as defined in claim 42,
ous or flexographic printing ink or layer of coat- 10 wherein:
ing material to the blanket;
transferring ink or coating material from the said separating means is an annular seal ele-
blanket to a substrate as the substrate is trans- ment disposed on the applicator roller; and,
ferred through the nip between the blanket and the partition dam is disposed in sealing engage-
the impression cylinder; and, 15 ment against the annular seal element of the
drying the aqueous or flexographic ink or coat- applicator roller.
ing material on the freshly printed or coated
substrate before the substrate is printed, coat- 44. A rotary offset printing press as defined in claim 42,
ed or otherwise processed on the second print- wherein:
ing unit. 20
said container means is an open fountain pan;
42. A rotary offset printing press of the type including said separating means is an annular groove in-
first and second printing units, the first printing unit tersecting the applicator roller thereby separat-
comprising: ing the first and second transfer surfaces; and,
25

the partition dam is a separator plate mounted
on the fountain pan between the first and sec-
ond reservoir regions and disposed in the an-
nular groove.

ink or coating transfer engagement with the
flexographic printing plate for receiving aque- 30 45.
ous or flexographic printing ink or coating ma-

terial from the flexographic printing plate;

an impression cylinder disposed adjacent the

blanket cylinder thereby forming a nip between

the blanket and the impression cylinder where- 35 46.
by the aqueous or flexographic printing ink or

coating material can be transferred from the

blanket to a substrate as the substrate is trans-

A printing press as defined in claim 42, including
sheet feeding means coupled to the first printing
unit for consecutively feeding substrates in sheet
form into the first printing unit.

A printing press as defined in claim 42, including
web feeding means coupled to the first printing unit
for continuously feeding a substrate in continuous
web form into the first printing unit.

ferred through the nip;

inking/coating apparatus movably coupled to
the printing unit for movement to an on-impres-
sion operative position and to an off-impression
retracted position;

the inking/coating apparatus including contain-

40

47. A printing press as defined in claim 42, wherein:

said container means is a fountain pan having
firstand second pan sections for containing first
and second aqueous or flexographic inks or

er means for containing a volume of aqueous 45 coating materials, respectively;

or flexographic ink or coating material, and an said applicator roller having first and second
applicator roller coupled tothe container means transfer surfaces and an annular groove sepa-
for applying the aqueous or flexographic ink or rating said first and second transfer surfaces;
coating material to the flexographic printing and,

plate or to the blanket when the inking/coating 50 apan roller having first and second transfer sur-
apparatus is in the on-impression operative po- faces mounted for rotation in the first and sec-
sition; ond pan sectiods, respectively, for separately
the container means having a partition dam di- transferring aqueous or flexographic ink or
viding the container means thereby defining a coating material from the first and second pan
first container region and a second container 55 sections to the first and second transfer surfac-

region;
the applicator roller having first and second
transfer surfaces and means separating the

19

es of the applicator roller.

48. A printing press as set forth in claim 42, wherein:
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said container means is a sealed doctor blade
head having first and second reservoir cham-
bers, said partition dam being mounted on the
doctor blade head and separating the first and
second reservoir chambers;

the applicator roller comprising a transfer roller
having first and second transfer surfaces dis-
posed for rolling contact with the aqueous or
flexographic ink or coating material in the first
and second reservoir chambers, respectively;

the separating means being a seal band formed
on the applicator roller between the first and
second transfer surfaced; and,

the partition dam being disposed in sealing en-
gagement with the seal band of the applicator
roller in the coupled position.

A method for rotary offset printing as defined in
claim 41, including the steps:

applying a primer coating of an aqueous or flex-
ographic ink or coating material to a substrate
in the first printing unit;

trapping and sealing particulate material such
as dust, lint, anti-offset spray powder and the
like under the primer coating;

drying the primer coating on the substrate be-
fore the substrate is printed or coated on the
second printing unit; and,

overprinting the freshly coated substrate in the
second printing unit.

A method for rotary offset printing as defined in
claim 41,

wherein the drying step is performed by di-
recting heated air onto the freshly printed or coated
substrate while the freshly printed or coated sub-
strate is in contact with the impression cylinder of
the first printing unit.

A method for rotary offset printing as defined in
claim 41, including the steps:

transferring the freshly printed or coated sub-
strate to an intermediate transfer cylinder dis-
posed between the first and second printing
units; and,

drying the freshly printed or coated substrate
while said substrate is in contact with the inter-
mediate transfer cylinder.

A method for rotary offset printing as defined in
claim 41, wherein:

the drying step is performed by directing heat-
ed air onto the freshly printed or coated substrate
while the freshly printed or coated substrate is in
contact with an impression cylinder in the second
printing unit.
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A method for rotary offset printing as defined in
claim 41, wherein the drying step is performed by
directing heated air from a dryer onto the freshly
printed or coated substrate, and including the step:

extracting hot air, moisture and volatiles from
an exposure zone between the freshly printed or
coated substrate and the dryer while the freshly
printed or coated substrate is in contact with the im-
pression cylinder of the first printing unit.

A method for rotary offset printing as defined in
claim 41, including the steps:

transferring the freshly printed or coated sub-
strate to an intermediate transfer cylinder dis-
posed between the first and second printing
units;

directing heated air from a dryer onto the fresh-
ly printed or coated substrate while said sub-
strate is in contact with the intermediate trans-
fer cylinder; and,

extracting hot air, moisture and volatiles from
an exposure zone between the freshly printed
or coated substrate and said dryer while the
freshly printed or coated substrate is in contact
with the intermediate transfer cylinder.

A method for rotary offset printing as defined in
claim 41, including the steps:

transferring the freshly printed or coated sub-
strate to an impression cylinder on the second
printing unit;

directing heated air from a dryer onto the fresh-
ly printed or coated substrate while said sub-
strate is in contact with the impression cylinder
of the second printing unit; and,

extracting hot air, moisture and volatiles from
an exposure zone between the freshly printed
or coated substrate and said dryer while said
substrate is in contact with the impression cyl-
inder of the second printing unit.

A method for providing an uneven printed or coated
layer on a substrate in a rotary offset printing press
of the type including a printing unit having a plate
cylinder, a flexographic printing plate mounted on
the plate cylinder, a blanket cylinder, a plate or blan-
ket mounted on the blanket cylinder, an impression
cylinder and applicator means for applying aqueous
or flexographic printing ink or coating material to the
flexographic printing plate and/or to the plate or
blanket on the blanket cylinder, comprising the fol-
lowing steps performed in succession in the printing
unit:

applying a first down layer of aqueous or flex-
ographic ink or coating material containing rel-
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atively coarse particles to the flexographic
plate;

transferring the relatively coarse particle print-
ing ink or coating material from the flexographic
printing plate to the plate or blanket on the blan-
ket cylinder;

applying a second down layer of aqueous or
flexographic printing ink or coating material
containing relatively fine particles onto the rel-
atively coarse particle printing ink or coating
material;

transferring the coarse and fine particle ink or
coating material from the blanket or plate on the
blanket cylinder onto a substrate as the sub-
strate is transferred through the nip between
the blanket cylinder and the impression cylin-
der; and,

drying the freshly printed or coated substrate
before the freshly printed or coated substrate
is subsequently printed, coated or otherwise
processed.

A method for producing a textured finish on the sur-
face of a substrate as set forth in claim 56, wherein
the coarse and fine particles comprise a metal se-
lected from the group including copper, zinc and
aluminum.

A method for producing a textured finish on the sur-
face of a substrate as set forth in claim 56, wherein
the coarse and fine particles comprise a non-metal-
lic material selected from the group consisting of mi-
ca, silicon, stone grit and plastic.

A method for producing a textured finish on the sur-
face of a substrate as set forth in claim 56, wherein
the coarse and fine particles comprise diverse par-
ticulate materials, respectively.

A method for rotary offset printing in a rotary offset
press of the type including first and second printing
units, the first printing unit having a waterless print-
ing plate mounted on a plate cylinder, a flexographic
printing plate or a blanket mounted on a blanket cyl-
inder, an impression cylinder, an inking roller train
transferring waterless printing ink to the waterless
printing plate, and applicator means for applying
aqueous or flexographic printing ink or coating ma-
terial to the flexographic printing plate or blanket on
the blanket cylinder, comprising the following steps
performed in succession in the first printing unit:

applying a film or layer of waterless printing ink
onto the waterless printing plate mounted on
the plate cylinder;

transferring the waterless printing ink from the
waterless printing plate to a blanket or flexo-
graphic printing plate mounted on the blanket
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cylinder;

applying a film or layer of aqueous or flexo-
graphic printing ink or coating material over the
waterless printing ink on a blanket or flexo-
graphic printing plate mounted on the blanket
cylinder;

transferring ink or coating material from the
plate or blanket mounted on the blanket cylin-
der onto a substrate as the substrate is trans-
ferred through the nip between the flexographic
printing plate or blanket and the impression cyl-
inder; and,

drying the ink or coating material on the freshly
printed or coated substrate before the substrate
is printed, coated or otherwise processed on
the second printing unit.

In a printing press of the type including a rotary off-
set printing unit, the improvement comprising:

a plate cylinder mounted on the printing unit,
the plate cylinder having a waterless printing
plate mounted thereon;

an inking roller train mounted on the printing
unit and coupled to the waterless printing plate
for transferring waterless printing ink to the wa-
terless printing plate;

a blanket cylinder having an ink or coating ma-
terial receptive blanket or relief plate disposed
in ink or coating transfer engagement with the
waterless printing plate for receiving waterless
printing ink from the waterless printing plate;
applicator means mounted on the printing unit
and coupled to the blanket or the relief plate of
the printing unit for transferring aqueous or flex-
ographic printing ink or coating material over
the waterless printing ink on the blanket or the
relief plate; and,

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket or relief plate and the impression
cylinder whereby printing ink or coating mate-
rial can be transferred from the blanket or relief
plate to a substrate as the substrate is trans-
ferred through the nip.

A printing press as defined in claim 61, the printing
press including a second printing unit, further in-
cluding:

a dryer mounted on the printing unit for dis-
charging heated air onto a freshly printed or coated
substrate before the freshly printed or coated sub-
strate is printed, coated or otherwise processed on
the second printing unit.

A printing press as defined in claim 61, including:
a dryer mounted adjacent the impression cyl-
inder of the first printing unit for discharging heated
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air onto a freshly printed or coated substrate while
the substrate is in contact with the impression cyl-
inder of the printing unit.

64. A printing press as defined in claim 61, comprising:

a transfer cylinder disposed in an interunit po-
sition on the press and coupled in substrate
transfer relation with the impression cylinder of
the printing unit;

a dryer disposed adjacent the transfer cylinder
for discharging heated air onto a freshly printed
or coated substrate after it has been transferred
from the printing unit and while it is in contact
with the transfer cylinder.

65. A printing press as defined in claim 61, comprising:

a dryer mounted on the printing unit for dis-
charging heated air onto a freshly printed or
coated substrate; and,

an extractor coupled to the dryer for extracting
hot air and moisture vapors from an exposure
zone between the dryer and the freshly printed
or coated substrate.

66. A printing press as defined in claim 61, the printing

press including a second printing unit, and the sec-
ond printing unit having an impression cylinder, fur-
ther including:

a transfer drum coupled in sheet transfer rela-
tion with the impression cylinder of the first
printing unit and in substrate transfer relation
with the impression cylinder of the second print-
ing unit;

a first dryer mounted adjacent the impression
cylinder of the first printing unit for discharging
heated air onto a freshly printed or coated sub-
strate while the substrate is in contact with the
impression cylinder of the first printing unit;

a second dryer mounted adjacent the transfer
drum for discharging heated air onto a freshly
printed or coated substrate after it has been
transferred from the impression cylinder of the
first printing unit and while it is in contact with
the transfer drum; and,

a third dryer disposed adjacent the impression
cylinder of the second printing unit for discharg-
ing heated air onto a freshly printed or coated
substrate after it has been transferred from the
transfer drum and while it is in contact with the
impression cylinder of the second printing unit.

67. A rotary offset printing press of the type including

first and second consecutive printing units, wherein
the second printing unit is a lithographic printing unit
having a lithographic printing plate, a dampener for

10

15

20

25

30

35

40

45

50

55

22

68.

69.

70.

42

transferring dampening solution to the lithographic
printing plate, and an inking roller train for transfer-
ring lithographic printing ink to the lithographic
plate, characterized in that the first printing unit
comprising:

a plate cylinder having a flexographic printing
plate mounted thereon;

a blanket cylinder having a blanket or relief
plate disposed in ink or coating transfer en-
gagement with the flexographic printing plate
for receiving aqueous or flexographic printing
ink or coating material from the flexographic
printing plate;

applicator means mounted on the press and
coupled to the blanket or relief plate for apply-
ing aqueous or flexographic printing ink or coat-
ing material over the aqueous or flexographic
printing ink or coating material on the blanket
or the relief plate; and,

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket or relief plate and the impression
cylinder whereby printing ink or coating mate-
rial can be transferred from the blanket or relief
plate to a substrate as the substrate is trans-
ferred through the nip;

wherein the printing press further includes:
transfer cylinder means mounted on the print-
ing press and coupled in substrate transfer re-
lation with the impression cylinder of the first
printing unit and with the impression cylinder of
the second printing unit; and,

dryer means mounted on the printing press for
discharging heated air onto a freshly printed or
coated substrate before'it is printed, coated or
otherwise processed on the second printing
unit.

A printing press as defined in claim 67, wherein:
said dryer means include a dryer mounted ad-
jacent the impression cylinder of.the first printing
unit for discharging heated air onto a freshly printed
or coated substrate while the substrate is in contact
with the impression cylinder of the first printing unit.

A printing press as defined in claim 67, wherein:

said dryer means include an interunit dryer is
disposed adjacent the transfer cylinder means for
discharging heated air onto a freshly printed or coat-
ed substrate after it has been transferred from the
first printing unit and while it is in contact with the
transfer cylinder means.

A printing press as defined in claim 67, including:
an extractor coupled to the dryer means for

extracting hot air and moisture vapors from an ex-

posure zone between the dryer means and the
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freshly printed or coated substrate.

71. A printing press as defined in claim 67, wherein:

said transfer cylinder means include a transfer
drum is coupled in substrate transfer relation
with the impression Cylinder of the first printing
unit and in substrate transfer relation with the
impression cylinder of the second printing unit;
said dryer means include:

a first dryer mounted on the press adjacent the
impression cylinder of the first printing unit for
discharging heated air onto a freshly printed or
coated substrate while the substrate is in con-
tact with the impression cylinder of the first
printing unit;

a second dryer mounted on the press adjacent
the transfer drum for discharging heated air on-
to a freshly printed or coated substrate after it
has been transferred from the impression cyl-
inder of the first printing unit and while it is in
contact with the transfer drum; and,

a third dryer mounted on the press adjacent the
impression cylinder of the second printing unit
for discharging heated air onto a freshly printed
or coated substrate after it has been transferred
from the transfer drum and while it is in contact
with the impression cylinder of the second print-
ing unit.

72. A rotary offset printing press having a printing unit

comprising:

a plate cylinder having a waterless printing
plate mounted thereon;

inking/coating apparatus coupled to the water-
less printing plate for transferring aqueous or
flexographic printing ink or coating material on-
to the waterless printing plate;

a blanket cylinder having an ink or coating re-
ceptive blanket or relief plate disposed in ink or
coating transfer engagement with the waterless
printing plate for receiving aqueous or flexo-
graphic printing ink or coating material from the
waterless printing plate;

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket or relief plate and the impression
cylinder whereby aqueous or flexographic
printing ink or coating material can be trans-
ferred from the blanket or relief plate to a sub-
strate as the substrate is transferred through
the nip;

a supply container for containing a volume of
aqueous or flexographic ink or coating material;
circulation means coupled between the supply
container and the inking/coating apparatus for
inducing the flow of aqueous or flexographic ink
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or coating material from the supply container to
the inking/coating apparatus and for returning
ink or coating material from the inking/coating
apparatus to the supply container; and,

heat exchanger means coupled to the circula-
tion means for maintaining the temperature of
the aqueous or flexographic ink or coating ma-
terial within a predetermined temperature
range.

73. A method for printing or coating a substrate in a ro-

tary offset printing press of the type including a print-
ing unit having a plate cylinder, a flexographic print-
ing plate mounted on the plate cylinder, a blanket
cylinder, a plate or blanket mounted on the blanket
cylinder, an impression cylinder, and inking/coating
apparatus for applying flexographic or aqueous
printing ink or coating material to the flexographic
printing plate and/or to the plate or blanket on the
blanket cylinder, comprising the following steps:

applying a first down film or layer of flexograph-
ic or aqueous printing ink or coating material to
the flexographic printing plate;

transferring printing ink or coating material from
the flexographic printing plate to the plate or
blanket on the blanket cylinder;

applying a second down film or layer of aque-
ous or flexographic printing ink or coating ma-
terial over the first down film or layer on the
plate or blanket on the blanket cylinder;
transferring ink or coating material from the
blanket or plate on the blanket cylinder onto a
substrate as the substrate is transferred
through the nip between the blanket cylinder
and the impression cylinder; and,

drying the freshly printed or coated substrate
before the substrate is subsequently printed,
coated or otherwise processed.

74. A method of printing or coating a substrate in a ro-

tary offset printing press as set forth in claim 73,
wherein the printing unit is the last printing unit of
the rotary offset printing press and a delivery cylin-
der is mounted on the last printing unit for transfer-
ring the freshly printed substrate along a substrate
travel path, including the steps:

modifying the delivery cylinder by mounting a
plate or blanket on the delivery cylinder;
transferring ink or coating material to the plate
or blanket on the modified delivery cylinder; and
transferring a third down film or layer of aque-
ous or flexographic printing ink or coating ma-
terial from the plate or blanket over the second
down film or layer simultaneously while the
freshly printed or coated substrate is on the last
impression cylinder of the last printing unit.
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A printing press having a last printing unit compris-
ing, in combination:

aplate cylinder having a printing plate mounted
thereon;

a blanket cylinder having a blanket disposed in
inking or coating transfer engagement with the
printing plate;

an impression cylinder disposed adjacent the
blanket cylinder thereby forming a nip between
the blanket cylinder and the impression cylinder
wherein printing ink or coating material can be
transferred from the blanket onto a substrate
as the substrate is transferred through the nip;
a first inking/coating apparatus disposed on the
dampener side of the last printing unit and mov-
ably couplet to the last printing unit for move-
ment to an on-impression operative position
and to an off-impression retracted position;
the first inking/coating apparatus including ap-
plicator means for applying ink or coating ma-
terial to the printing plate mounted on the plate
cylinder or to a plate or blanket mounted on the
blanket cylinder, either separately or simultane-
ously, when the first inking/coating apparatus is
in the operative position;

an inking/coating cylinder mounted on the last
printing unit;

a plate or blanket mounted on the inking/coat-
ing cylinder for printing ink or coating material
onto a freshly printed or coated substrate while
the substrate is on the impression cylinder of
the last printing unit; and,

a second inking/coating apparatus mounted on
the delivery side of the last printing unit, the
second inking/coating apparatus including ap-
plicator means for transferring ink or coating
material to the plate or blanket on the inking/
coating cylinder.

A printing press as set forth in claim 75, comprising:

avacuum-assisted substrate transfer appara-
tus mounted adjacent the inking/coating cylinder for
separating the freshly overprinted or overcoated
substrate from the plate or blanket as the substrate
transfers through the nip between the plate or blan-
ket and the last impression cylinder.

A method for printing or coating a substrate on the
last printing unit of a rotary offset printing press of
the type including a plate cylinder, a printing plate
mounted on the plate cylinder, a blanket cylinder, a
plate or blanket mounted on the blanket cylinder, an
impression cylinder, inking/coating apparatus for
applying printing ink or coating material simultane-
ously or separately to the flexographic printing plate
and/ortothe plate or blanket on the blanket cylinder,
and including an inking/coating cylinder mounted
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adjacent the last printing unit for printing a film of
ink or layer of coating material over a freshly printed
substrate, comprising the steps:

applying a first down film of printing ink or layer
of coating material to the printing plate;
transferring printing ink or coating material from
the printing plate to a plate or blanket on the
blanket cylinder;

applying a second down film of printing ink or
layer of coating material over the first down film
or layer on the plate or blanket on the blanket
cylinder;

transferring ink or coating material from the
blanket or plate on the blanket cylinder onto a
substrate as the substrate is transferred
through the nip between the blanket cylinder
and the impression cylinder; and
simultaneously printing a third down film of
printing ink or layer of coating material over the
second down film of ink or layer of coating ma-
terial while the second down film or layer is be-
ing printed or coated on the last impression cyl-
inder.

78. Inking/coating apparatus comprising, in combina-

tion:

an applicator head having first and second side
support members;

an upper cradle assembly disposed on the first
and second side support members, respective-
ly, and a lower cradle assembly disposed on the
first and second side support members, re-
spectively;

a first applicator roller mounted for rotation on
the upper cradle assembly for applying ink or
coating material to a plate mounted on the plate
cylinder when the inking/coating apparatus is
in the operative position; and,

a second applicator roller mounted for rotation
on the lower cradle assembly for applying ink
or coating material to a plate or a blanket
mounted on the blanket cylinder when the ink-
ing/coating apparatus is in the operative posi-
tion.

79. In a printing press of the type having first and sec-

ond side frame members forming a printing unit on
which a plate cylinder, a blanket cylinder and an im-
pression cylinder are supported for rotation, the im-
provement comprising:

inking/coating apparatus movably coupled to
the printing unit for movement to an on-impres-
sion operative position and to an off-impression
retracted position;

upper cradle means mounted on the inking/
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coating apparatus for supporting a first applica-

tor roller for engagement with a plate or blanket

on the plate cylinder when the inking/coating
apparatus is in the operative position;

lower cradle means mounted on the inking/ &
coating apparatus for supporting a second ap-
plicator roller for engagement with a plate or
blanket on the blanket cylinder when the inking/
coating apparatus is in the operative position;
and, 10
the inking/coating apparatus including first and
second applicator rollers mounted on the upper

and lower cradle means, respectively, for ap-
plying ink or coating material to a plate mounted

on the plate cylinder, or to a plate or blanket 15
mounted on the blanket cylinder, either sepa-
rately or simultaneously when the inking/coat-

ing apparatus is in the operative position.

80. The improvement as set forth in claim 79, including: 20

a first reservoir or fountain pan mounted on the
upper cradle means;

the first applicator roller being disposed for roll-

ing contact with ink or coating material in the 25
first reservoir or fountain pan;

a second reservoir or fountain pan mounted on

the lower cradle means;

the second applicator roller being disposed for
rolling contact with ink or coating material inthe 30
second reservoir or fountain pan; and,

power transfer means coupled to the first and
second applicator rollers for rotating said appli-

cator rollers simultaneously.
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