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COMBINED LITHOGRAPHIC/
FLEXOGRAPHIC PRINTING APPARATUS
AND PROCESS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to printing
machines and processes and 1n particular to a combined
lithographic/tflexographic in-line printing apparatus and pro-
CEesS.

2. Description of Related Art

As used herein, the following terms have the meanings
indicated:
ANILOX ROLLER

A steel or ceramic ink metering roller. Its surface 1s
engraved with tiny, uniform cells that carry and deposit a
thin, controlled layer of ink film or coating material onto the
plate. In [flexo] Aexograhic presswork, anilox rollers transfer
a controlled ik film from the rubber plate (or rubber-
covered roller) to the web to print the 1image. Anilox rollers
are also used in remoistenable glue units and to create
“scratch-and-snifl” perfume ads.
ANILOX SYSTEM

The 1inking method commonly employed on flexographic
presses. An elastomer-covered fountain roller supplies a
controlled ik film from the ink pan to the engraved meter-
ing roller. After ink floods the metering roller, the fountain
roller 1s squeezed or wiped usually with a doctor blade to
remove the excess ink. The ink that remains on the metering,
roller 1s then transierred to the rubber printing plate.
COATER

A device with a pan to contain the coating material, a pan
roller partially immersed in the coating material contained in
the pan, and a coater roller to meter oil a uniform film of the
coating material and apply 1t to the printing plate.
COATING

An unbroken, clear film applied to a substrate 1n layers to
protect and seal 1t, or to make 1t glossy.
FLEXOGRAPHIC INK

A quick-drying, fluid 1nk that 1s highly volatile or an ink
that can be water based and nonvolatile.
FLEXOGRAPHY
A method of rotary letterpress printing characterized by the
use of flexible, rubber, or plastic plates with raised image
areas and fluid, rapid-drying inks.
HALFTONES

Dot-pattern 1mages that have the appearance of
continuous-tone 1mages because of the limited resolving
power of the human eye. This limitation accounts for an
optical 1llusion; small halftone dots, when viewed at the nor-
mal reading distance, cannot be resolved as individual dots
but blend into a continuous tone.
LITHOGRAPHIC PLATES

A Iithographic plate 1s precoated with a light-sensitive or
otherwise imageable coating, and the separation between the
image and nonimage areas 1s maintained chemically. The
image areas must be ink receptive and refuse water and the
nonimage areas must be water receptive and refuse k. The
wider the difference maintained between the ik receptivity
of the image areas and the water receptivity of the nonimage
areas, the better the plate will be, the easier it will run on the
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press, and, consequently, the better the printing. There are
several types of lithographic plates. The plate 1s an 1mage
carrier that 1s said to be planographic, or flat and smooth.
LITHOGRAPHY

A printing process 1n which the image carrier or plate 1s
chemically treated so that the image areas are receptive to
ink.

OFFSET PRINTING

An mdirect printing method 1n which the inked image on a
press plate 1s first transierred to a rubber blanket, that in turn
“offsets” the mked impression to a press sheet. In offset
lithography, the printing plate has been photochemically
treated to produce 1mage areas receptive to ink.

SLURRY

A water suspension of fibers or the suspension of pigment
and adhesive used to coat papers. It may also include a sus-
pended metallic material such as uniform-sized metal par-
ticles or nonuniform-sized metal particles.

ULTRAVIOLET INKS

Printing inks containing an activator that causes the poly-
merization of binders and solvents alter exposure to a source
of ultraviolet radiation.

Offset lithography 1s a process that 1s well known 1n the
art and utilizes the planographic method. This means that the
image and nonprinting areas are essentially on the same
plane of a thin metal plate and the distinction between them
1s maintained chemically. There are two basic differences
between oflset lithography and other processes. First, 1t 1s
based on the principle that grease and water do not mix.
Second, the 1k 1s offset from the first plate to a rubber
blanket and then from the blanket to a substrate on which
printing 1s to occur such as paper.

When the printing plate 1s made, the printing image 1s
made grease receptive and water repellent and the nonprint-
ing areas are made water receptive and ink repellent. The
plate 1s mounted on the plate cylinder of the press which, as
it rotates, comes 1n contact successively with rollers wet by a
water or dampening solution and rollers wet by ink. The
dampening solution wets the nonprinting areas of the plate
and prevents the ink from wetting these areas. The 1nk wets
the 1mage areas which are transferred to the intermediate
blanket cylinder. The inked 1mage 1s transferred to the sub-
strate as 1t passes between the blanket cylinder and the
impression cylinder. Transferring the image from the plate to
a rubber blanket before transfer to the substrate 1s called the
offset principle.

One major advantage of the ofiset principle 1s that the soft
rubber surface of the blanket creates a clear impression on a
wide variety of paper surfaces and other substrate materials
with both rough and smooth textures with a minimum of
press preparation.

Offset lithography has equipment for short, medium and
long runs. Both sheetfed and web presses are used. Sheetfed
lithography 1s used for printing advertising, books, catalogs,
greeting cards, posters, labels, packaging, folding boxes,
decalcomanias, coupons, trading stamps, and art reproduc-
tions. Many sheetied presses can perfect (print both sides of
the paper) 1n one pass through the press. Web ollset 1s used
for printing business forms, newspapers, preprinted newspa-
per mserts, advertising literature, catalogs, long-run books,
encyclopedias, and magazines.

In offset lithography, the rubber blanket surface conforms
to wrregular printing surfaces, resulting in the need for less
pressure and preparation. It has improved print quality of
text and halftones on rough surfaced papers. Further, the
substrate does not contact the printing plate thereby increas-
ing plate life and reducing abrasive wear. Also, the 1mage on
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the plate 1s right for reading rather than reverse reading.
Finally, less ink 1s required for equal coverage, drying is
speeded, and smudging and setofl are reduced. Setoff 1s a
condition that results when wet ink on the surface of the
press sheets transiers or sticks to the backs of other sheets in
the delivery pile.

Thus, 1n summary, conventional lithographic offset print-
Ing machines or presses comprise one or more image print-
ing stations each having a printing roller or a plate cylinder
to which 1s fastened a thin hydrophilic, oleophobic printing,
plate having image arecas which are oleophilic and hydro-
phobic and background areas which are oleophobic and
hydrophilic. The plate surface 1s continuously wetted with
an aqueous damping solution which adheres only to the
background areas and inked with oleo-resinous inks which
adhere only to the 1image areas of the plate as wet ink. The
ink 1s oflset transferred to the rubber surface of a contacting
blanket cylinder and then retransierred to the receptive sur-
face of a copy web or a succession of copy sheets, such as
paper, with an impression cylinder and the 1nk air dries by
oxidation and curing after passing through a drying station.

It 1s also known to provide the printing machine with a
downstream coating station having a blanket roller associ-
ated with a coating application unit for the application of an
overall protective coating over the entire printed area of the
copy sheets or web.

It 1s known to apply pattern coatings of protective compo-
sition by means of blanket rolls by cutting into the rubber
surface of the blanket to create raised or relief surface areas
which selectively receive the coating composition from the
application roll for retransfer to selected areas of the copy
sheets 1 form of pattern coatings. See U.S. Pat. No. 4,796,
556.

Lithographic i1nks are formulated to print from plano-
graphic surfaces which use the principle that grease and
water do not mix. Lithographic inks are generally very
strong 1n color value to compensate for the lesser amount
applied. They are among the strongest of all inks. The aver-
age amount of 1nk transierred to the paper 1s about half that
of letter press because of the double split of the ik film
between the plate cylinder and the blanket cylinder and the
blanket cylinder and the substrate on the impression cylin-
der.

Problems occur in the offset lithographic process when
attempting to print certain colors such as white and in par-
ticular white on other colors such as yellow because the
color white will be faint and not suificiently strong. In such
cases, the sheet or paper or substrate requiring the white 1nk
usually has to be run through the same printer several times
betore the white becomes sulliciently strong.

Further, such colors are not generally printable in an offset
lithographic printing process. This means that the sheets or
substrate must be removed and transferred to a second type
of machine using the flexographic process to apply greater
amounts of ink in successive printing runs to achieve the
desired print quality.

A like situation occurs with the printing of slurry-type
materials such as “scratch-and-sniff” materials which 1s a
liquid vehicle with a slurry containing an encapsulated
essence. Such liquid vehicles, because of the nature of the
slurry, must be printed with a flexographic process because
the anilox roller can supply greater amounts of ink to the
[flexo] flexographic plate on the plate cylinder.

Again, when a liqud vehicle with a slurry having sus-
pended material therein such as metallic particles 1s to be
printed, an offset lithographic process cannot be used with-
out the mixing of the aqueous solution with metallic 1nks
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which cause a dulling of the image. Further, the above-
mentioned double split of the 1nk film adds to the dulling of
the 1mage. Therefore, to achieve desired results, the printing
must take place with a flexographic printing machine.

Thus, liquid opaque coatings or inks such as white colored
ink, scratch-and-smil vehicles, and slurries with metal par-
ticles do not achieve desired results when printed 1n an offset
lithographic process and must be transferred from the offset
lithographic in-line machines to a separate machine for
printing in a separate run.

Such requirements not only hinder the speed of the print-
ing process but also require additional time and thus increase
the cost of the printing.

It would be advantageous to have a continuous in-line
process 1n which not only offset lithographic printing could
take place but in which, 1n the same 1n-line process, liquid
printing vehicles including opaque coatings, such as white
ink, and slurries containing encapsulated essences or metal-
lic particles could also be printed and dried not only before
the printing of the offset lithographic inks but also 1n which,
alter the liquid opaque coatings have been applied, an over-
coating could be applied to the printed liquid vehicle image
using the lithographic process 1n the continuous in-line pro-
Cess.

SUMMARY OF THE INVENTION

The present mmvention provides for a continuous in-line
printing process having a plurality of successive printing
stations for printing color images on a substrate. At least one
of the stations prints a liquid vehicle 1image on a substrate
with an opaque coating using the tlexographic process and at
least one of the successive printing stations printing a second
color image over the liquid vehicle 1image on the printed
substrate using the lithographic process 1n the continuous
in-line process.

In the novel mventive system, a single in-line continuous
printing process 1s used. One of the stations may print a
liquid vehicle image on a substrate that contains a slurry
with an encapsulated essence therein utilizing the flexo-
graphic process. Another one of the stations may apply an
overcoating over the liquid vehicle image on the printed sub-
strate using a lithographic process. Still another of the sta-
tions may print an aqueous-based vehicle image 1including a
suspended metallic material therein using the flexographic
process to form a metallic coating and thereatter at least one
ol the successive printing stations prints a color 1mage over
the aqueous-based vehicle image using the lithographic ofl-
set process 1n the continuous 1n-line process.

Whenever a station 1s used for tlexographic printing, a
flexographic plate [image] is placed on the blanket cylinder
for receiving the liquid vehicle and transferring the liquid
vehicle to the receptive surface of the copy web or succes-
sion of copy sheets on the impression cylinder for printing.
An anilox roller 1s associated with the flexographic plate for
supplying the liquid vehicle which may be an aqueous-based
vehicle.

In addition, 1n such case, a high-velocity air dryer 1s asso-
ciated with the impression cylinder of one or more of the
printing stations where the printing on the substrate 1s occur-
ring to assist 1n drying the ink or liquid vehicle printed on the
substrate while 1t 1s on or near the impression cylinder,
before the substrate arrives at the next successive station for
additional printing, or before printing occurs at the next suc-
cessive station.

Thus, 11 a liquid vehicle such as white 1nk 1s to be printed,
it 1s printed with a flexographic process which deposits a
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greater amount of 1ink on the substrate, the ink 1s dried with a
high-velocity air dryer while the substrate 1s on or near the
impression cylinder and prior to the substrate being recerved
by the next successive station. If desired, at the next succes-
stve station the printing of the white liquid vehicle may again
take place thus ensuring the desired intensity of whiteness
on the substrate. Subsequently, at the next succeeding station
a printing may take place on top of the white printing and
such printing may continue at the remaining successive sta-
tions.

Thus, 1t 1s an object of the present invention to provide a
plurality of successive printing stations for printing color
images on a substrate in a continuous in-line process and 1n
which some of the stations print using the flexographic pro-
cess and other of the stations print utilizing the oifset litho-
graphic process.

It 1s also an object of the present invention to print an
aqueous-based vehicle image including a suspended metal-
lic material therein using the flexographic process at one
printing station and at least one successive printing station
printing a color image over the aqueous-based vehicle image
using a lithographic process 1n a continuous in-line process
or placing an overcoating over the aqueous-based vehicle
image using the tlexographic process and then printing at
successive stations using the lithographic process.

It 1s yet another object of the present invention to provide
a confinuous in-line printing process i which one of the
stations prints a liquid vehicle image on the substrate with a
slurry containing an encapsulated essence using the tlexo-
graphic process and at least one of the successive printing
stations applies an overcoating over the liquid vehicle image
on the printed substrate using the oflset lithographic process
in a continuous 1n-line process.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the present invention will be
more fully disclosed when taken in conjunction with the
tollowing DETAILED DESCRIPTION OF THE PRESENT
INVENTION 1n which like numerals represent like elements
and 1n which:

[

FIG. 1 1s a schematic view of a prior art offset lithography

printing station;

FIG. 2 1s a generalized depiction of a printing station that
may be used either as an offset lithographic station or a
flexographic printing station and illustrates how the station
may be converted from an oflset lithographic station to a
flexographic station; and

FIG. 3 illustrates the continuous in-line process of the
present invention comprising a plurality of printing stations,
cach of which can be converted from an oifset lithographic
printing station to a flexographic printing station as well as a
final coating station.

DETAILED DESCRIPTION OF THE PR
INVENTION

FIG. 1 1s a schematic representation of a well-known ofl-
set lithography printing station 10 having a plate cylinder 12,
a blanket cylinder 14, and an impression cylinder 16. The
printing medium or substrate, such as paper 20 either in
sheet form or web, 1s fed over the impression cylinder 16 1n
printing contact with the blanket cylinder 14 to receive the
image and then passes over the paper transfer cylinder 18
with the 1image printed thereon. An inking system 26, well
known 1n the art, transiers the ink from the ink supply to the
plate cylinder 12. This 1s a typical offset lithography printing,
station.
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As disclosed 1n U.S. Pat. No. 4,796,556, offset litho-
graphic printing machines generally have a plurality of
in-line liquad application stations at least one of which 1s an
ink 1mage printing station for printing lithographic ink
images on to suitable receptive copy sheets. The final down-
stream liquid application station 1s a coating application sta-
tion for printing a protective and/or aesthetic coating over
selected portions of or over the entire ink-image printed sur-
face of the copy sheets and can also be used to print metallic
coatings or slurry. As stated in U.S. Pat. No. 4,796,556, two
liquid application stations are shown, the latter including a
coating apparatus and the first station being a conventional
olfset image printing station. The coating application print-
ing station 1s one that can be modified to convert 1t either
permanently or intermittently to a coating station from an

offset lithographic station.

Such a station 1s 1llustrated 1n FIG. 2 herem. The station
30 comprises a housing 32 which includes therein a plate
cylinder 34 that 1s fed with an 1nk system of rollers 36 that
take 1nk from an ik supply 38 and transier 1t to the plate
cylinder 34. A blanket cylinder 40 1s 1n 1nk transier relation-
ship with the plate cylinder 34 and the impression cylinder
42 where the 1image 1s transierred to a substrate passing
between blanket cylinder 40 and impression cylinder 42 as
blanket cylinder 40 rotates 1n the direction of arrow 52. This
1s a conventional offset lithographic printing station. When 1t
1s desired to convert that station into a coater station, the
coater apparatus 43 has a coater head 44 including a supply
of liquid coating and an anilox roller 46 that can be moved
such that 1t can be 1n contact with either the blanket cylinder
40 for direct printing or the plate cylinder 34 for ofiset print-
ing. In this case, the ik roller 36 for the lithographic system
are removed from engagement with the plate cylinder 34 1n a
well-known manner. The coater unit 43 includes a motor
device 45, an arm 47, and a pivotal connection 48 that con-
nects the coater head 44 with the remainder of the assembly.

As stated previously, the offset lithographic machine of
FIG. 2 1s converted as shown therein to a coater that 1s used
only 1n the last stage of an 1n-line printing process. It has not
been able to be used 1n stages other than the last printing
station because the ink that 1s placed on the blanket cylinder
by means of an anilox roller 1s still wet when 1t arrives at the
subsequent stations, thus causing smearing of the printed
material and causing a general impossibility of printing
other information thereon. However, applicant has modified
the station shown 1n FIG. 2 by the addition of a high-velocity
air dryer 50 that 1s associated with the impression cylinder
42 directly after the 1nk 1s transferred from the blanket cylin-
der to the substrate on the impression cylinder. Thus by
using flexographic inks, or aqueous coatings which are natu-
rally quick-drying inks, and the high-velocity air dryer 350
located at the point where the ink 1s applied to the substrate
on the impression cylinder, the 1k 1s suiliciently dried when
it passes to the next station that further printing can take
place on the printed substrate.

Thus, as shown 1n FIG. 3, a conventional 1n-line offset
lithographic printing machine 52 1s shown having an appara-
tus to feed paper into the said machine, referred to as a
feeder 54, printing stations 56, 58, 60, 62, and 64 and a
coating station 66. A delivery station 68 receives the printed
material or substrates. Thus there are a plurality of succes-
s1ve printing stations 56, 38, 60, 62, and 64 for printing color
images on the substrate in a continuous in-line process. Any
one of the printing stations 56—64 can be modified as gener-
ally shown therein and as illustrated in FIG. 2 to print a first
color image using the flexographic process. The succeeding
printing stations can then print a second color image over the
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first color 1mage using the lithographic process 1n the con-
tinuous 1n-line process. As illustrated 1n FIG. 2, the flexo-
graphic process printing station includes the blanket cylinder
40 and the impression cylinder 42. A flexographic plate 41
on the blanket cylinder 40 has an 1image thereon for receiving
the first color from the anilox roller 46 and transferring that
first color 1image to the impression cylinder 42 for printing
on the substrate. The high-velocity air dryer 50 thus dries the
flexographic 1ink on the substrate and passes the substrate to
the subsequent printing station. Thus 1 FIG. 3, station 56
may be modified as generally shown therein and illustrated
in FIG. 2 and a flexographic ink can be printed thereon at
station 56, dried by the high-velocity air dryer 50, and
coupled to subsequent in-line stations 58—64 for further
printing a second or more color images over the first color
image using the oilset lithographic process in a continuous
in-line process. The flexographic printing station shown 1n
FIG. 2 may print a liquid vehicle image on the substrate with
a slurry containing an encapsulated essence. At at least one
of the successive printing stations 58—64 an overcoating may
be applied over the liquid vehicle image on the printed sub-
strate using the flexographic process 1n the continuous
in-line process. The overocating may be an aqueous
overcoating, or an ultraviolet overcoating. In addition, the
substrate may be a sheet or a web 20 as illustrated 1n FIG. 1
or it may be single sheet fed 1n the continuous in-line process
from the stack sheets shown at 54 1n FIG. 3.

Further, the modified flexographic printing station 30
shown 1n FIG. 2, as stated previously, may be any one of the
stations 56—64 1n F1G. 3, and as 1llustrated by stations 56 and
58, and may print an aqueous-based vehicle image including
a suspended metallic material therein using the tlexographic
process to form a metallic coating. Again, after 1t 1s dried by
the high-velocity air dryer 50, it may be passed to one of the
successive printing stations for printing a color 1image over
the aqueous-based vehicle 1image using the offset litho-
graphic process in the continuous in-line process. The sus-
pended material may include uniform-sized metal particles
to form the metallic coating or it may include nonuniform or
multiple-sized metal particles to form the metallic coating.

The present ivention 1s especially useful when a liquid
opaque coating must be printed such as a whole color ink. In
that case, 1t may be desirable to have both stations 56 and 38
modified as shown in FIG. 3 and as illustrated 1n detail in
FIG. 2. In such case, the anilox roller 46 at each station
delivers the white 1nk 1n the same pattern to the tlexographic
plate 41 on the blanket cylinder 40 for transier to the sub-
strate on the impression cylinder 42. As the substrate passes
the high-velocity drying station 50, the 1nk 1s dried and the
second station may again print the same white pattern on the
substrate to increase the quality of the white ink appearance
after 1s applied to the substrate.

Thus, the station or stations that are converted to flexo-
graphic printing stations may have an ink-providing means
46 at the printing station for applying a flexographic ink to
the blanket cylinder to form the 1mage. A substrate receives
the tlexographic ink 1image transier from the blanket cylinder
and at least one subsequent printing station in the in-line
process receives the image-printed substrate and prints an
additional coated ink 1mage on the substrate on top of the
flexographic ink 1image using offset lithography. The addi-
tional colored ink 1mages that can be printed on top of the
flexographic ink 1mages can be conventional lithographic
inks or waterless 1nks.

Further, the colored 1ink 1mages may be printed with hali-
tone screening processes. The flexographic ink image and
the colored ik 1mages may also be printed in solids and/or
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halftone printing plates in sequence and 1n registry 1n succes-
s1ve printing stations to produce a multicolored 1image on the
substrate. Further, the printing apparatus may include a
sheetfed press or a web press.

In the present invention, at least one of the flexographic
printing stations prints an 1image with liquid vehicle slurry
containing an encapsulated essence. In another embodiment,
at least one of the printing stations prints an 1mage with a
water-based liquid vehicle containing suspended particles
that are either uniform or nonuniform 1n size. The suspended
particles may be metallic particles up to substantially 16
microns 1n diameter.

The present invention may also use the metallic color
printing process as disclosed 1n commonly assigned U.S.
Pat. No. 5,370,976 incorporated herein by reference in 1ts
entirety.

In one aspect, the novelty of the present invention 1s to
create a flexographic printing station that can be used at one
of a plurality of printing stations in a continuous in-line pro-
cess and 1n which, at a subsequent printing station, a litho-
graphic process may be used to print over the liquid vehicle
printed by the flexographic station.

Thus, there has been disclosed an apparatus for a com-
bined lithographic/flexographic printing process that
includes a plurality of successive printing stations for print-
ing color images on a substrate 1n a continuous 1n-line pro-
cess and wherein one of the stations prints a first color image
using the tlexographic process and at least one of the succes-
stve printing stations prints a second color image over the
first color 1mage using the lithographic process 1n the con-
tinuous 1n-line process.

While the invention has been described 1n connection with
a preferred embodiment, 1t 1s not intended to limit the scope
of the mvention to the particular form set forth, but, on the
contrary, i1t 1s intended to cover such alternatives,
modifications, and equivalents as may be included within the

spirit and scope of the mnvention as defined by the appended
claims.

We claim:

1. Apparatus for a combined lithographic/flexographic
printing process comprising:

a substrate;

a plurality of successive printing stations for printing
color 1images on the substrate 1n a continuous in-line
process;

one of said stations comprising a tlexographic printing
station for printing a liguid vehicle image on said sub-
strate with a slurry containing an encapsulated essence
using the flexographic process;

at least one of said successive printing stations being a
lithographic printing station; and

an overcoating applied over the liquid vehicle 1image on
the printed substrate at at least one of said successive
lithographic printing stations using the lithographic
process 1n said continuous in-line process.

2. Apparatus as 1n claim 1 wherein said overcoating 1s an

aqueous overcoating.
3. Apparatus as 1n claim 1 wherein said overcoating 1s an

ultraviolet ink overcoating.
4. Apparatus as in claim 1 wherein:

said substrate 1s a paper sheet; and

said apparatus includes a sheet feeder.
5. Apparatus as 1n claim 1 wherein:

said substrate 1s a web; and
said apparatus includes a web feeder.
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6. Apparatus for a combined lithographic/tflexographic

printing process comprising:

a plurality of successive printing stations for printing
color images on a substrate 1n a continuous 1n-line pro-
CESS: 5

one of said printing stations comprising a first offset tlexo-
graphic printing station for printing an aqueous-based
vehicle image using the tlexographic process to form a

metallic coating on said substrate;

a suspended metallic material being included in said 10

aqueous-based vehicle image; [and]

a drver disposed downstream of said first flexographic
printing station in the divection of movement of said
substrate with vespect to said printing stations for treat-

. . o 15
ing said aqueous-based vehicle image; and

at least one of the successive printing stations comprising,
an offset lithographic printing station downstream of
said dryer for printing a color 1mage over the aqueous-
based vehicle 1image using the offset lithographic pro- ,,
cess 1n said continuous 1n-line process.

7. Apparatus as 1n claim 6 wherein said suspended mate-
rial includes uniform-sized metal particles to form said
metallic coating.

8. Apparatus as 1n claim 6 wherein said suspended mate- ,
rial includes nonuniform-sized metal particles to form said
metallic coating.

9. Apparatus as 1n claim 6 further including:

said tlexographic printing station including a plate cylin-
der having a flexographic plate thereon, a blanket 3g
cylinder, and an impression cylinder;

a flexographic plate image transierred from said plate cyl-
inder to said blanket cylinder, said image being formed
of said metallic coating, said impression cylinder in
ink-transfer rvelationship with said blanket cylinder, 35
said blanket cylinder transferring said metallic coating
to said [impression cylinder] substrate for printing said
flexographic plate image on said substrate; and

an anilox roller associated with said tlexographic plate for
supplying said aqueous-based vehicle containing said 4V
suspended metallic material to said flexographic plate.
10. Apparatus for creating a combined lithographic/
flexographic printing process comprising:
a plurality of successive printing stations for printing

color images on a substrate 1n a continuous in-line pro-
CESS;

45

one of said stations comprising a first flexographic print-
ing station for printing a first color 1image using the
flexographic process; and

one of said stations downstream of the first flexographic
printing station comprising a second flexographic
printing station for printing orv coating the substrate
using the flexographic process;

at least one of the successive printing stations comprising
an oifset lithographic printing station for printing a sec-
ond color 1mage over the first color image using the
offset lithographic process 1n said continuous in-line
process.

11. Apparatus as 1n claim 10 further including: 60

said first tlexographic printing station including a plate
cylinder, a blanket cylinder, and an 1mpression cylin-
der;

a tlexographic plate on said plate cylinder;

an anilox roller associated with said tlexographic plate for 65
supplying a first color to said flexographic plate to form
said first color image; and

50

10

said blanket cylinder receiving said first color image from
said plate cylinder and transferring said {first color
image to [said impression cylinder for printing on] said
substrate.

12. Apparatus for creating a combined lithographic/

flexographic printing process comprising:

a substrate;

a plurality of successive printing stations for printing
color 1images on the substrate 1n a continuous in-line

Process,

at least two successive ones of said printing stations being,
flexography stations and comprising:

(1) a supply of liquid coating;

(2) a plate cylinder associated with a blanket cylinder,
said plate cylinder having a flexographic plate
thereon;

(3) an anilox roller associated with said liquid supply
coating and said plate cylinder for delivering said
liquid coating to said flexographic plate to form an
image for transier to said blanket cylinder;

(4) an mmpression cylinder for receiving said liquid
coating 1mage transierred from said blanket cylinder
and printing said 1mage on said substrate, said at
least two flexography stations printing the same lig-
uid coating 1image in sequence and 1n superimposed
relationship; and

at least one offset lithographic printing station for recerv-
ing said substrate and printing over said liquid coating
1mage.

13. Apparatus as 1n claim 12 wherein said liquid coating

image printed on said substrate 1s a white color 1nk.

14. Apparatus as 1n claim 12 further including an air dryer
associated with each of said impression cylinders on said
flexography stations, said air dryer having sufficient air
velocity for drying said liquid coating before the substrate 1s
transierred to the successive printing station in said continu-
ous 1n-line process.

15. Apparatus for a combined lithographic/flexographic
printing process comprising:

a plurality of successive printing stations for printing
color 1mages on a substrate 1n a continuous in-line
process, said printing stations including both litho-
graphic and flexographic printing stations;

one of said printing stations comprising a first flexo-
graphic printing station;

one of said printing stations comprising a first litho-
graphic printing station,

a blanket cylinder at [at least a first one of] said first flexo-
graphic printing station[s]:

an impression cylinder associated with said first flexo-
graphic printing station,

flexographic ink-providing means at said [at least] first
[one of said] flexographic printing station[s] for apply-
ing a tlexographic ik to said blanket cylinder to form
an 1mage;

a substrate for receiving said flexographic ink image
transferred from said blanket cylinder; [and]

[at least one subsequent] a second lithographic printing
station 1n said in-line process for recerving said image
printed substrate and printing an additional colored 1nk
image on said substrate on top of said flexographic 1nk
image using offset lithography[.]l; and

a second flexographic printing station.

16. Apparatus as 1n claim 15 further comprising;

a plate cylinder at said [at least first one of said] first
flexographic station[s];
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a tlexographic plate on said plate cylinder for receiving
and transferring said flexographic ik to said blanket
cylinder; and

said tlexographic ink-providing means including a flexo-
graphic ik supply and an anilox roller associated with
said flexographic ink supply for transierring said tlexo-
graphic 1k to said flexographic plate.

17. Apparatus for a combined lithographic/tlexographic
printing process for printing a multicolored 1image compris-
ng:

a plurality of successive printing stations for printing

color on a substrate 1n a continuous in-line process, said
printing stations including both lithographic and flexo-

graphic printing stations;

[at least] one of said flexographic printing stations being a
first flexographic printing station having:

(1) a plate cylinder and a blanket cylinder, said plate
cylinder including a flexographic plate having an
image thereon for transierring a flexographic color
ink 1mage to said blanket cylinder;

(2) an etched anilox roller for applying a flexographic
color 1nk to said flexographic plate on said plate cyl-
inder;

(3) an 1mpression cylinder 1n 1nk-transter relationship
with said blanket cylinder for transferring said tlexo-
graphic color ink 1image from said blanket cylinder to
said substrate; and

at least one of said succeeding printing stations being a
lithographic printing station using offset lithography
for printing additional colored ink images on top of said
flexographic ink imagel.],; and

one of said flexographic printing stations being a second

flexographic printing station.

18. Apparatus as 1n claim 17 wherein said additional col-
ored 1nk 1mages are formed with lithographic inks.

19. Apparatus as 1n claim 17 wherein said colored ink
images are formed with waterless 1nks.

20. Apparatus as in claim 17 further including an air dryer
adjacent to said impression cylinder for drying the flexo-
graphic ink 1mage transferred to said substrate before said
additional colored ink 1images are printed thereon.

21. Apparatus as 1n claim 17 further including halitone
printing plates for printing said additional colored ink
1mages.

22. Apparatus as in claim 17 wherein said tlexographic
ink 1mage and said colored ink 1mages are printed as solid
colors and/or with halftone printing plates in sequence and
in registry in said successive printing stations to produce
said multicolored 1mage on said substrate.

23. Apparatus as 1n claim 17 wherein said printing appa-
ratus 1includes a sheet-fed press.

24. Apparatus as in claim 17 wherein [at least one of] said
first flexographic printing [stations] station prints said flexo-
graphic color ink 1image with liquid vehicle slurry containing
an encapsulated essence.

25. Apparatus as in claim 17 wherein [at least one of] said
first flexographic printing [stations] station prints said flexo-
graphic color 1nk 1mage with a water-based liquid vehicle
containing suspended particles.

26. Apparatus as 1n claim 25 wherein said suspended par-
ticles are uniform 1n size.

277. Apparatus as 1n claim 25 wherein said suspended par-
ticles are nonuniform in size.

28. Apparatus as 1n claim 25 wherein said suspended par-
ticles are metallic particles.

29. A method of combiming lithography and flexographic
printing 1n a continuous in-line process comprising the steps
of:
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providing a plurality of successive lithographic/
flexographic printing stations for printing colored ink
images on a substrate;

printing a flexographic ink image on said substrate [at] at
least [one of said] at a first flexographic [stations] print-
Ing station,

transferring said printed substrate to at least one subse-
quent lithographic printing station in said continuous

in-line process; [and]

printing colored 1nk 1mages on top of said tlexographic
ink image at [at least one of] said subsequent litho-
graphic printing [stations] station with an offset litho-
graphic process; and

printing a coating on said substrvate over said ink images

at a second flexographic printing station.

30. A method as 1n claim 29 further comprising the step of
drying said flexographic ink image on said substrate with an
air dryer prior to printing said colored 1nk images thereon.

[31. A method as in claim 29 further including the step of
printing a coating on top of said colored 1nk images at one of
said plurality of subsequent printing stations.}

32. A method as in claim 29 wherein said colored [inks
forming said colored] ink images are with waterless colored
inks.

33. A method as in claim 29 wherein said [colored inks
forming said] colored ink images are printed with colored
ink 1n a solvent-based liquid vehicle.

34. A method as 1n claim 29 further including the steps of:

printing a slurry on said substrate at any of said printing
stations 1n said continuous 1n-line process;

using an encapsulated essence 1n said slurry; and

printing [an overcoating] said coating over said slurry [at
a subsequent printing station in said in-line process] to
protect said essence.

35. A method as in claim 34 [further including] wherein
the step of printing said coating comprises printing an
aqueous-based coating over said slurry.

36. A method as in claim 34 [further including] wherein
the step of printing said coating comprises printing an ultra-
violet coating over said slurry.

37. A method of combining offset lithography and flexo-
graphic printing 1n a continuous 1n-line process comprising
the steps of:

providing a substrate;

applying a flexographic ik to a blanket cylinder 1n a pat-

tern with a coating head at a first flexographic printing
station;

transferring said pattern of flexographic ink from said
blanket cylinder to the substrate; [and]

transferring said substrate to a second flexographic print-
Ing station,

applyving a pattern of flexographic ink to the substrate
using the second flexographic printing station; and

printing a waterless 1nk pattern over at least one of said
flexographic ink [pattern] patterns on said substrate [at}
using at least one subsequent offset lithographic print-
ing station 1n said continuous in-line process.

38. A method of combining lithography and flexographic

50 printing in a continuous in-line process comprising the steps

65

of:

printing an aqueous-based vehicle image having sus-
pended particles therein on a substrate at a first flexo-

graphic printing station;

transferring said image printed substrate to [at least one
additional] a subsequent printing station in said con-
tinuous in-line process; [and]
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printing additional colored ink images on said printed
substrate over said aqueous-based vehicle 1mage 1n an
offset lithographic process at said [at least one addi-
tional] subsequent printing station in said in-line pro-
cess,; and

printing a coating over said colored ink images on said
substrate using a flexographic process.
39. A method of combiming lithography and flexographic

printing 1n a continuous in-line process comprising the steps
of:

(1) providing a plurality of successive printing stations for
printing liquid vehicle 1images on a substrate 1n said
in-line continuous process;

(2) utilizing an anilox roller to transfer a liquid ink as said
liquid vehicle to a flexographic plate 1image at at least
one of said printing stations;

(3) printing said liquid mk from said flexographic plate
image to a substrate;

(4) transierring said printed substrate with said liquid 1ink
image to a subsequent printing station in said in-line
printing process;

(5) repeating steps (2)—(4) at subsequent printing stations
in said in-line process to achieve a desired opacity ink
image on said substrate; and

(6) printing an ink pattern over said flexographic ink
image using an oilset lithographic process.

40. A method as 1n claim 39 further including the step of
additionally printing colored 1nk 1mages over said liquid ink
image on said substrate at subsequent ones of said printing
stations 1n said in-line process.

41. A method as 1n claim 40 wherein said liquid 1nk 1s an
opaque white color.

42. Apparatus for a combined lithographic/flexographic
printing process COmprising:

a plurality of successive printing stations for depositing a
series of images on a substrate in a continuous in-line
process, said printing stations including, both litho-
graphic and two flexographic printing stations;

a blanket cylinder at a first one of said flexographic print-
Ing stations;

a plate cvlinder at said first one of said flexographic sta-
tions; and

a flexographic plate on said plate cylinder for veceiving
and transferring flexographic ink to said blanket cylin-
der;

a flexographic ink supply and an anilox voller associated
with said flexographic ink supply for transferring flexo-
graphic ink to said flexographic plate and then to said

blanket cylinder to form an image on one side of a
substrate;

a substrate for receiving said flexographic ink image
transferrved from said blanket cylinder; and

at least one subsequent lithographic printing station in
said in-line process for receiving said image printed
substrate and printing an additional coloved ink image
on said substrate on top of said flexographic ink image.
43. A method of combining lithography and flexographic
printing in a continuous in-line process comprising the steps
of
(1) providing a plurality of successive printing stations for
depositing a series of images on a substrate in said
in-line continuous process,

(2) utilizing an anilox voller to transfer a liquid ink as one
of said series of images to a flexographic plate image at
least one of said printing stations;
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(3) printing said liguid ink from said flexographic plate
image to one side of said substrate;

(4) transferring said printed substvate with said liquid ink
image to a subsequent printing station in said inline
printing process,

(5) repeating steps (2)—(4) at subsequent printing stations
in said in-line process to achieve a desived opacity ink
image on the one side of said substrate; and

(6) printing an ink pattern on said substrate using an

offset lithographic process.
44. A method as in claim 43 further including the step

additionally printing ink images over said liquid ink image
on said substrate at subsequent ones of said printing stations
in said in-line process of.

45. A method as in claim 44 wherein said liquid ink is an

opague white color.

46. Apparatus for a combined lithographic/flexographic

printing process COmMprising:

a plurality of successive printing stations for printing
color images on a substrate in a continuous in-line
process, the successive printing stations including.

a first flexographic printing station for printing an image
on the first side of the substrate using the flexographic
process,;

a first lithographic printing station, subsequent in the con-
tinuous in-line process to the first lithographic printing
station, for printing an image on the substrate using the
lithographic process;

a second flexographic printing station, subsequent in the
continuous in-line process to the first lithographic
printing station, for printing an image on the substrate
using the flexographic process; and

a second lithographic printing station, subsequent in the
continuous in-line process to the second flexographic
printing station, for printing an image on the first side
of the substrate using the lithographic process.

47. Apparatus for a combined lithographic/flexographic

printing process COmprising.

a plurality of successive printing stations for printing
color images on a substrate in a continuous in-line
process, the successive printing stations including:

a first flexographic printing station;

a first dryer, subsequent in the continuous in-line process
to the first flexographic printing station,

a first lithographic printing station, subsequent in the con-
tinuous in-line process to the first dryer;

a second dryer, subsequent in the continuous in-line pro-
cess to the first lithographic printing station,

a second flexographic printing station, subsequent in the
continuous in-line process to the second dryer; and

a third dryer, subsequent in the continuous in-line process

to the second flexographic printing station.
48. A method for a combined lithographic/flexographic

printing process, the method comprising the steps of:

providing a substrate having a first side and a second
side;

printing an image on the first side of the substrate using a
first lithographic printing station;

transferring the substrate from the first lithographic print-
ing station to a first flexographic printing station,

printing an image on the first side of the substrvate using
the first flexographic printing station;

transferring the substrate from the first flexographic print-
ing station to a second lithographic printing station;
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printing an image on the first side of the substrate using
the second lithographic printing station;

transferring the substrate from the second lithographic
printing station to a second flexographic printing sta-
tion;

printing an image on the first side of the substrate using

the second flexographic printing station.
49. A method for a combined lithographic/flexographic

printing process, the method comprising the steps of:
providing a substrate;

printing an image on the substrate using a first litho-
graphic printing station;

transferring the substrate from the first lithographic print-
ing station to a first flexographic printing station;

printing an image on the substrate using the first flexo-
graphic printing station; transferring the substrate
from the first flexographic printing station to a first
dryer;

drying the substrate in the first dryer;

transferring the substrate from the first dryer to a second
lithographic printing station;

printing an image on the first side of the substrate using
the second lithographic printing station;

transferrving the substrate from the second lithographic
printing station to a second dryer;

drying the substrate in the second dryer;

transferring the substrate from the second dryer to a sec-
ond flexographic printing station;

printing an image on the substrate using the second flexo-
graphic printing station;

transferrving the substrate from the second flexographic
printing station to a third dryer; and

drying the substrate in the thivd dryer.

50. Apparatus for providing a combined lithographic/

flexographic printing process comprising:

a plurality of successive printing stations for printing
color images on a substrate in a continuous in-line
process, the successive printing stations comprising:

a first flexographic printing station for printing an image
on said substrate using the flexographic process;

a first lithographic printing station, subseguent in the con-
tinuous in-line process to the first flexographic printing
station, for printing an image on the substrate using the
lithographic process; and
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a dryer disposed between said printing stations for drying
the image printed by said first flexographic printing
station.

51. The apparatus of claim 50 including:

at least one further lithographic printing station, subse-
quent in the continuous in-line process to the first litho-
graphic printing station, for printing images on said
substrate using the lithographic process.

52. The apparatus of claim 51 including:

a dryver disposed between said first lithographic printing
station and said furtherv lithographic printing station
for drying images printed on said substrate.

53. The apparatus of claim 52 including:

a second flexographic printing station, subsequent in the
continuous in-line process to said further lithographic
printing station for at least one of printing an image on
said substrate and applying a coating on said substrate
using the flexographic process.

54. Apparatus for a combined lithographic/flexographic

printing process, COmprising.

a plurality of successive printing stations for printing
color images on a substrate in a continuous in-line pro-
cess;

one of said stations comprising a flexographic printing
station capable of printing a liquid vehicle image on

said substvate with a slurry containing an encapsulated
essence using the flexographic process;

at least one of said successive printing stations being a
lithographic printing station for using the lithographic
process in said continuous in-line process; and

means enabling the application of an overcoating over the
liqguid vehicle image on the printed substrate.

53. Apparatus for creating a combined lithographic/

flexographic printing process comprising:

a plurality of successive printing stations for printing
images on a substrate in a continuous in-line process;

one of said stations comprising a flexographic printing
unit for printing a first image using the flexographic
process; and

at least one successive printing station comprising a litho-
graphic printing unit for printing an image over said
first image using the lithographic process in said con-
tinuous in-line process.
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