
MAGNETIC PLATE FOR PRINTING OF OPTICAL EFFECTS  FIELD OF THE INVENTION [11
This invention relates generally to a magnet for use in printing inks and
paints with magnetically  alignable particles or flakes, and more
particularly relates to forming magnets which have magnetic  material
aligned in a plurality of different directions in accordance with an
applied field and to the use of  these magnets as printing plates. [2] The
term "sheet" is used hereafter within this specification to mean a flat
thin sheet, and in  preferred embodiments as a flexible sheet; however the
term sheet is not limited thereto. [3] The term "plate" used throughout
this specification is to mean a stiff or a flexible plate and is to
include thin, flat flexible sheet, such as a composite magnetizable sheet
or as a rubber magnetic sheet  more commonly known when magnetized, as a
"fridge" magnet. [4] The term "printing plate" is used hereafter as a plate
that will form an image, indicia or logo within  an ink or paint of
magnetically alignable flakes. The printing plate does not itself transfer
ink or paint,  but has the ability to move flakes or particles within a
printing ink or paint so as to form a discernible  print. BACKGROUND OF THE
INVENTION [5] All of the patents and applications mentioned hereafter are
incorporated by reference for all  purposes. [6] Printing with ink or paint
containing magnetic platelets dispersed in liquid ink or paint vehicle is
known. In such applications the platelets are magnetically aligned by
exposing the ink or paint upon a  substrate to a magnetic field. Current
examples of such prints are described by Raksha et al in United  States
patent applications 2006/0198998, 20060194040, 2006/0097515, 2005/0123755,
and 2005/0106367.  [7] United States Patents 6,808,806, 6,759,097, US
6,818,299 and US 6,838,166 disclose  magnetically alignable flakes and
utlizing magnets for aligning flakes in printed images. More 1 particulary
US 6,808,806 discloses the use of a flexible magnet having a cut out in a
shape of a letter "F"  



and used for printing. In this embodiment the field emanating from the
region surrounding the cut-out "F"  was uniform and in a direction normal
to the surface of the "F". Flakes that were over the cut-out portion
having no field were substantially flat lying. Although this embodiment
provides interesting images, this  invention provides additional features,
not achievable with a magnet having a uniform field. [81 Painting with
magnetic powders was employed in some industries for finishes and
decorative  coatings. A method for producing a magnetically formed pattern
on a product is the subject-matter of  United States 5,630.877. The product
is produced by forming a paint layer from a paint medium mixed  with
magnetic non-spherical particles, and applying a magnetic field in a shape
corresponding to the  desired pattern to be formed. The field emanates from
magnets mounted underneath the wet painted  substrate. After the field
aligns the particles, they are cured within the paint vehicle. [9] United
States patent 6,103,361 discloses patterned substrates useful in producing
decorative  cookware which are formed by coating of a substrate with a base
consisting of a mixture of  fluoropolymer and magnetic flakes and
magnetically inducing an image in the polymer coating  composition. The
pattern is formed by applying magnetic force through the edges of a
magnetizable die  positioned under a coated base to induce an image effect.
110] United States patent 6,759,097 discloses methods and devices for
producing images on coated  surfaces. The methods comprise applying a layer
of magnetizable pigment coating in liquid form on a  substrate, applying a
magnetic field to selected regions of the pigment coating to alter the
orientation of  selected magnetic particles or flakes, and solidifying the
reoriented particles or flakes in a non-parallel  position to the surface
of the pigment coating to produce an image such as a three dimensional-like
image  on the surface of the coating. 1111 The pigment coating can contain
various interference or non-interference magnetic particles or  flakes,
such as magnetic color shifting pigments. [12] United States patent
3,853,676 claims a pigmented film comprising a film-like material
containing  magnetic orientable pigment that is oriented in the field. [13]
EP 0 710 508 Al discloses process for production of layer that exhibits
three dimensional effects  through alignment of magnetic platelets. 



2 [14] EP 1 493 590 Al describes a device and a method for transferring a
predetermined magnetic design  onto document printed with magnetic
optically variable ink. The device comprises a body of a composite
permanent magnet material, having a surface engraved with the pattern
corresponding to the pattern of  desirable indicia. The magnetic material
is magnetized in the direction perpendicular to the surface.
Irregularities in the surface, made with an engraving, produce changes in
the direction and strength of the  resulting magnetic field. These changes
cause different alignment of magnetic particles in different parts  of the
wet ink that make possible a formation of an image with a shape
corresponding to the shape of  engraving. [15] The inventors of this
invention have found that printing in accordance with the teachings of EP 1
493 590 At has certain limitations. For example when using color-shifting
inks, a very poor color- shifting effect resulted. A disappearance of the
color-shifting properties of the printed layer occurs with  the
repositioning of magnetic pigment particles in the layer of a wet ink along
lines of magnetic field in  the direction substantially perpendicularly to
the surface of the document. [16] Notwithstanding, a color-shifting affect
has the best appearance (large color travel and high chroma  value) when
the particles are parallel or almost parallel to the surface of the
substrate. Color-shifting  properties by the images printed with the device
described in EP 1 493 590 makes utilization of magnetic  color-shifting
inks for the printing of secure documents essentially useless. [17] It is
an object of this invention to provide a magnet that is more simple to
manufacture and offers a  high degree in flexibility with regard to the
field generated by the magnet. [18] The magnet does not require costly and
difficult carving or removal of material so as to vary the  field. [19] In
image of object, logo or indicia is made within the magnetic material of a
block or sheet so that  the magnet will provide a field that corresponds
the object, logo, or indicia when the field is used to align  flakes in
paint or ink. The image within the magnetic material is not visible to the
eye, but is coded into the magnetic material  so as to generate a field
that corresponds to the object logo or indicia that is used to "code" the
magnetic  



material. 3 [201 Advantageously, the object, logo or indicia encoded into
the magnet cannot be seen, but is present  and generates a magnetic field
that aligns flakes placed on a substrate in the field to replicate the
object,  logo or indicia. [211 Advantageously a common "fridge" magnet can
be encoded with magnetic information so as to  change its field direction
to form an image. [221 Advantageously this encoded magnet maybe of flexible
magnetic material and can be placed on a  drum and used to "print" images
within a wet inked or painted substrate by aligning particles in a manner
that reflect the encoded magnetic information. [231 As will be described
hereafter, prior art methods of applying a magnetic field to inks and or
paints  that have alignable flakes therein, includes the use of recessed or
embossed magnetic regions. In contrast  this invention utilizes a magnet
having a flat surface wherein magnetic and non-magnetic, or differently
magnetized regions are provided within a single monolithic magnet that
cause alignment of flakes  forming images in a liquid in having field
alignable flakes. Advantageously having a flat die or magnetic  printing
head or plate that is magnetized within eliminates problems associated with
making and using 3- D magnetic forms. The flat die can be brought into
intimate contact with the substrate and even if  pressure is applied the
result will be substantially the same. This is not the case with 3-D
embossed or  engraved magnetic printing plates. As well, boundaries within
the printed image can be made sharper  with more ease then with embossed or
recessed magnetic printing plates. SUMMARY OF THE INVENTION [241 In
accordance with the invention, there is provided a printing plate
comprising:a magnetizable  composite material having a plurality of regions
along a surface thereof, wherein the magnetizable  composite material in
one or more first regions is magnetized in a selected manner so that the
one or more  first regions across a surface of the sheet provide a first
magnetic field having a predetermined direction,  and wherein magnetic
material in one or more other second regions are either unmagnetized or
magnetized differently from the one or more first regions so as to provide
a contrast in magnetic field,  



therefrom. [251 In accordance with another aspect of the invention, there
is provided, a method of forming a  magnet comprising the steps of [261
providing a body of material that is magnetizable;  4 [271 disposing an
outwardly facing magnetically conducting surface of a magnetizing die
adjacent to a  face of the sheet or block of magnetizable material, and
applying a magnetic charge through the  magnetizing die to form a magnet
within the magnetizable material that conforms to features of the
outwardly facing metal surface of the magnetizing die. [28) In additional
embodiments, the invention provides a printing plate wherein:  [29] the
composite material is a sheet or block of material. [30] wherein the one or
more first regions are magnetized in the form of a symbol, or discernable
indicia; [311 wherein the one or more second regions are magnetized in a
substantially uniform manner so as to  allow flakes in a printing ink or
paint adjacent to the one or more second regions, lie flat or be upstanding
upon a sheet they are coated on; [321 wherein the sheet is a flexible sheet
of composite material. 1331 wherein the composite material is isotropic or
anisotropic flexible material including a magnetic  powder of Re-Fe-B,
within a cured resin binder [34] wherein the sheet of composite material
includes a magnetizable material uniformly distributed  along and within a
working portion of the sheet, wherein a first region of the one or more
first regions of  the sheet is magnetized in a predetermined manner by
application of a magnetic field through the  composite material within the
first region while excluding applying the magnetic field through some other
regions along the sheet such that the first region forms a first magnetic
field emanating therefrom that is  absent from other regions along the
surface of the sheet, or different in intensity or direction from a
magnetic field emanating from other regions along the surface of the sheet;
[35] wherein the one or more second regions have a second magnetic field,
wherein field lines of the  



second magnetic field are oriented differently than field lines of the
first magnetic field; [361 wherein the printing plate is for use in
aligning field alignable flakes within a liquid or viscous  paint or ink
and wherein the working portion of the printing plate is used so that the
first field aligns  flakes upon a substrate covering the first region in a
manner such that the flakes align to form indicia in 5 the form of a symbol
or discernible graphic, that is seen in contrast to flakes upon the
substrate covering  the second region of the printing plate; [37] wherein
the first region is magnetized by contacting a surface of the sheet about
the first region  with a metal die having an outer surface having
predetermined shape and having a magnetic charge;  [38] wherein the shape
of the metal on the outer surface of the die is imaged within the magnetic
material within the composite sheet material; [39] wherein a magnetic field
emanating from the die, is replicated within the first region of the
magnetic material; [40] wherein the outer face of the die has first metal
regions that contact the surface of the sheet, and  wherein other regions
on the outer face of the die are spaced from the surface of the sheet while
the first  metal regions contact the sheet; and, [41) A printing plate
wherein the first metal regions form a symbol, logo, or discernible text or
letters.  BRIEF DESCRIPTION OF THE DRAWINGS [42] Exemplary embodiments of
the invention will now be described, in accordance with the drawings,  in
which: [43] Fig. la is a prior art drawing of an engraved printing magnetic
plate having the numeral "20"  engraved therein, for use in aligning flakes
in an image of the numeral 20. [44] Fig. lb is a side cross-sectional view
of the magnet shown in Fig. Ia. [45] Fig. lc shows an image "20" made by
using the printing magnet with field alignable reflective  flakes in a
carrier of blue ink wherein the background is dark as a result of the
particles about the "20"  being substantially upstanding. [46] Fig. Id
shows a similar image to that of Fig. lc, wherein the background is dark as
a result of the  



particles about the "20" being substantially upstanding. [47] Fig. le is a
drawing of an engraved magnetic plate in the form of a sheet for making
images such as  the ones shown in Figs. lc and Id. 6 [48] Fig. If is a
cross-sectional view of magnetic field emerging from engraved magnet shown
in Fig  le. [49] Fig. 2a is a prior art drawing of an embossed printing
magnet having the numeral "20" engraved  therein, for use in aligning
flakes in an image of the numeral 20. [50] Fig. 2b is a side
cross-sectional view of the magnet shown in Fig. 2 taken along the dashed
line in  Fig. 2a [51] Fig. 2c shows an image "20" made by using the
printing magnet with field alignable reflective  flakes is a carrier of
blue ink. [52] Fig. 2d shows a similar image to that of Fig. 2c, wherein
the background is dark as a result of the  particles about the "20" being
substantially upstanding. [53] Fig. 2e is a cross-sectional drawing of
magnetic field emerging from an engraved magnetic sheet  for making images
such as the ones shown in Figs. 2c and 2d. [54] Fig. 2f is a detailed view
of an embossed magnetic printing plate similar to the one shown in Fig.
2a. [55] Fig. 3a is figure of an embodiment of the invention illustrating a
metal die and a magnetiziable  sheet. [56] Fig. 3b is a side
cross-sectional view of the magnet and two dies on two sides of the magnet
shown  in Fig. 3a. [57] Fig. 3c shows an image "20" made by using the
printing magnet with field alignable reflective  flakes is a carrier of
blue ink and wherein the background is highly reflective and contrasting
against the  numeral "20". [58] Fig. 3d shows a similar image to that of
Fig. 3c, wherein the background is bright as a result of  many of the
particles outside of the region of the "20" being substantially flat. 



[59] Fig. 3e is a drawing of two dies used for magnetizing the magnetizable
sheet shown in Fig. 3a so  that the magnetized sheet can be used to form
images such as the ones shown in Figs. 3c and 3d. 7 [601 Fig. 3f is a
drawing of a pair of dies placed on either side of a magnetic sheet
material ready for  magnetizing, wherein the electronics required to charge
the dies are not shown in this figure. [611 Fig. 4 is schematic diagram of
a two-pole magnetization station where a sheet of magnetizable  material is
magnetized at predetermined locations along the sheet having unmagnetized
regions between  magnetized regions. [62] Fig. 5 is an alternative
embodiment of a magnetization station having a one-pole magnetizer for
magnetizing a sheet of magnetizable material. [631 Fig. 6 is an alternative
embodiment of a magnetization station having a single die for magnetizing a
sheet of magnetizable material. [64] Fig. 7 is a diagram illustrating the
magnetic field lines propagating through the dies and through the  sheet
magnetizable material and further illustrating the magnitude of magnetic
flux density along the  magnetizable sheet. [651 Fig. 8 is a drawing
illustrating the magnetic field lines propagating from the sheet where it
is  magnetized and illustrating the absence of a field in regions about the
magnetized region. 166] Fig. 9a is drawing illustrating two dissimilar
magnetic dies and a magnetizable sheet for use in  printing images in inks
and paint. [671 Fig. 9b is across-sectional view. [681 Figs. 9c and 9d are
images printed using the magnetized sheet of Fig. 9a and using the two
dissimilar dies to magnetize the sheet. [69] Fig. 9e is a diagram of a
composite sheet rubber magnet after having been magnetized with the two
dies having the numeral 20 protruding from end faces thereof. [70] Fig. 9f
is a drawing showing selective magnetization of the magnetized sheet of
Fig. 9e. [71] Fig. 10 is a diagram of the magnetic field from the
magnetized sheet having a two-pole orientation  used to print the image in
Figs 9c and 9d. 



8 [72] Fig. 11 is a prior art drawing of a view of a magnetic block for
cutting a dye into a shape of a  numeral 1. [73] Fig. 12 is a re-magnetized
sheet magnet. [74] Fig. 13 is an image formed with the re-magnetized sheet
magnet of Fig. 12.  DETAILED DESCRIPTION OF INVENTION [75] Referring now to
prior art Figs la through If, an engraved magnet is shown in Fig. la which
is  used to form a print within a substrate coated with wet ink or paint
containing magnetically alignable  particles or flakes. After a substrate
is coated with the ink or paint the magnet 10 is placed under the
substrate and the flakes within the ink or paint align along the field
lines forming the numeral 20. In Fig.  lc, reflective flakes, for example
Ni, having a silver-like appearance in a blue carrier vehicle are aligned
to form the numeral 20. The flakes appear to take on the color of the die
and flakes within the background  of the "20" and within the numerals
themselves have a dark appearance. This is because the flakes are
upstanding and all that can be seen is the dark blue carrier vehicle in the
spaces between the upstanding  flakes. A similar effect is illustrated in
Fig. Id where color shifting flakes are used. The magnetic field in  Fig.
If emanating from the engraved magnet and through the paper substrate is
mostly perpendicular to  the paper. Hence most of the flakes except along
the outline of the "20" would be upstanding. The field  lines about the
engraving are bent and the flakes align in this bent field to generate the
discernible "20".  When reflective flakes lay flat along a substrate they
tend to reflect light and appear bright. When  reflective flakes are
upstanding on the substrate they cannot reflect light incident thereon, as
it is only  their edges which are positioned to reflect, not their flat
reflecting surfaces. This is a drawback of this  embodiment. Most of the
color shifting and reflective flakes in Figs. lc and Id show as a dark
background. [76] Physically engraving a magnet is a costly endeavour and as
was mentioned heretofore, control over  the magnetic field is limited. For
example, in Figs. la through Id, it can be seen that the field is uniform
and upstanding except in the engraved portion. This is often not desirable.
Even the engraving of the  magnetic sheet shown in Fig. le is costly and
time consuming to produce. Furthermore, errors cannot be  



corrected for. Once the material is removed, the removal is permanent. [77]
The printed images formed by using the sheet magnet 20 in prior art Figs 2a
through 2d are  reversed from those in Figs. la through 1d. Rather than the
magnetic sheet being engraved, it is embossed  9 around the numeral "20"
which appears to protrude from a lower pit within the magnet. Magnetic
field  simulation in Fig 2e shows that the lines are vertical in the 20 and
in the background area. The lines curve  around edges of the pit. As a
result, magnetic particles are vertical to the substrate in these
particular areas  on the top of the 20 as well as dark lines at the bottom
and the top of the print . However, the field in the  areas of wet ink
above the pit is very weak because of the distance between the paper and
the top of the  magnet in the pit. Such weak field doesn't align the
particles and they remain non-oriented inside the  layer of wet ink
vehicle. The optical effect generated in shows non-uniform bright
background and a dark  20. [78] Embodiments of this invention are shown in
Figs 3a through 3d. These are believed to be  significant improvements over
the magnets and samples shown in Figs Is through 2d. In Fig. 3a a magnet
30b is shown wherein a magnetic charge confined to a region having the
shape of the numeral 20 has  been transferred from a die 32a into the
magnet 30b forming a magnet within a region confined to the  shape of the
numeral 20, formed within the magnetic material itself. Two dies 32a and
32b made of mild  steel were fabricated so that one die 32a, has a
protruding number 20 and another has mirrored image of  the numeral 20.
Both dies were brought to contact with the non-magnetized sheet 30a
disposed  therebetween as shown in Fig. 3f. The sheet 30a is a
non-magnetized flexible flat magnetic composite,  capable of being
magnetized if exposed to a strong magnetic field or charge. [79] In Fig 3f
the dies 32a, 32b, are shown in position with the flexible magnetic
composite 30a before  magnetization has been applied. [80] Turning now to
Fig. 4 magnetized areas are shown, a linear array of magnetic regions 109
are  shown on the plate or sheet 104. Each magnetic region has an internal
magnetic structure of a shape  corresponding to the shape of the dies 105,
106 contacting the sheet 104. Magnetization of the regions  can be
conducted either by two-pole magnetizer as shown in Fig. 4 or one-pole
magnetizer shown in  



Figures 5 and 6. The north and south shoes102 and 103 of magnetizer 101 may
move in XY coordinates  along the sheet of non-magnetized flexible material
104 as well as up and down. Alternatively, the sheet  104 may move between
the shoes of the magnet. Relative movement is required in this embodiment
between the flexible material 104 and the shoes 102, 103. Alternatively,
the magnetic poles could  function in a manner like a reciprocating hot
stamp process where the sheet 104 is momentarily stopped  and the dies 105
and 106 are lightly pressed against the sheet 104 and then removed after a
approximately  one second. The shaped dies 105 and 106 are fabricated from
a soft magnetic material. The die 106 is  mirrored to the die 105, in a
same manner as dies 32a and 32b of Fig. 3. The dies are attached to the
shoes  and can be brought to contact with the flexible magnet by adjustment
of the distance between the shoes 10 102, 103. In the process of
magnetization of the plate 104, the shoes with the dies move along the
plate to  the place that needs to be magnetized and the shoes with the dies
are brought to the dense contact with  each other through the plate 104.
The power of the magnetizer 101 is switched on to create a magnetic  field
between the dies. The generated field magnetizes the plate 104 in the
region 107 with a  magnetization direction perpendicular to the surface of
the plate. The typical time of such a single  magnetization process is
close to 1 second. The shape of the magnetized area 107 has the shape of
the die.  After completion of magnetization of a particular region, the
shoes spread apart and move to another  position on the plate, leaving a
non-magnetized space 108 between the magnetized areas 109. In most
instances, the die has a relief structure that contacts the plate, i.e. the
numeral "20". Engraved regions of  the die provide closer or further
distance between the source of a magnetic field and the plate. This allows
for the creation of a magnetization with gradient magnetic fields through
the plate. [81] Instead of the two-pole magnetizer shown in Fig. 4, two
one-pole electromagnets as are shown in  Fig. 5 can provide the same
magnetization effect. [82] Turning to Fig. 5, series aiding electromagnets
201 and 202 are connected in the circuit to the  power supplies 203 and 204
and to the computer 205 which provides positioning of the magnets along the
plate 206 and their turning on and off. The shaped dies 206 and 207 are
attached to the bottom of the  magnet 201 and the top of the magnet 202.
The magnets 201 and 202 are aligned on both sides of the  



plate 203 with their axis coincident. The magnets move in X-Y coordinates
along the plate 205. In the  place that needs to be magnetized, the magnets
come toward each other so close that they are separated  only by the
thickness of the plate 205. The power turns on and the magnets generate
magnetic field that in  one second magnetizes selective area of the plate.
After completion of the process, the magnets move to  another position
leaving magnetized areas 208 [83] A one-pole magnet can also magnetize the
plate. A layout of such system is shown in Fig. 6 where  an electromagnet
201 is connected with the power supply 203 and the computer 205. Substrate
205 has  magnetized regions 208 repeating the shape of the die 207. [84]
Referring once again to Figs 3 and 4 where a north and south pole
magnetizer are provided having  a flat magnetizable material sandwiched
therebetween, Fig. 7 shows a simulation of a computer  simulation of a
magnetic field through such structure, placed inside of a magnetic charger
(magnetizer), is  shown in the picture "Magnetic field in the process of
magnetization of non-magnetized magnetic  composite". It is clear from the
picture that the field flows into and through the dies that serve as
magneto-conductors and flows mostly through the region of the flat magnetic
material that is enclosed 11 between the dies without substantial charging
surrounding regions of the flat sheet. The magnitude of  magnetic flux
density along entire sheet shown in the lower part of the figure. [85] Fig.
8 illustrates the field emanating from the sheet 30 made in Fig. 7 with the
metal shoes or dies  of Fig. 3f. When a substrate with wet ink containing
magnetic particles placed on a substrate on the top of  the magnet 30 with
the numeral "20" selectively magnetized in the sheet of magnetic rubber,
the  background is bright and smooth and the 20 is dark and highly visible.
This is highly advantageous of the  prior art workpieces shown heretofore
made with embossed or engraved magnets. The magnetized part of  the sheet
81 is shown with mostly vertical field lines. Magnetic lines 82 emanating
from the sheet within  the air space 83 above the magnet 30. A
non-magnetized part of the sheet 84 is shown absent of field  lines. [86]
Referring now to Figs 9a through 9f an alternate configuration and printing
method is shown  whereby a two-step process is applied. In Fig. 9a a sheet
magnet 93 is shown having the numeral 20  



magnetically encoded therein. A magnetized sheet 91a is shown which will be
utilized after aligning  flakes with the sheet magnet 93. The resulting
images are shown in Figs. 9c and 9d. The two steps of the  process are
shown more clearly in Figs. 9e and 9f. In fig. 9e the dies 90a and 90b with
the embossed  numerals 20 are used to magnetize the sheet with the encoding
of the numeral 20. Subsequently the same  magnetic sheet is magnetized by
two magnets 91a and 91b. The resulting magnetized sheet magnet was  used to
align flakes in both of the samples shown in Figs 9c and 9d. For ease of
undertanding and  simplicity the magnetic charge source is not shown
connected to 90a, 90b or 91a or 91b although this is  required.
Alternatively one could use very strong permanent magnets in the form of
90a, 90b, 91 a, and  91b to magnetize the sheet 93. [87] Fig. 10
illustrates the magnetic field within the magnetized sheet 93 wherein the
magnet within the  sheet has a two-pole orientation. [88] Fig. 12 is an
alternative embodiment of the invention wherein a "fridge magnet" or
pre-magnetized  magnet is re-magnetized is a desired region. Although the
image of the 20 and the lines of magnetization  cannot actually be seen,
Fig. 12 is a representation of where the magnet is within the block or
sheet  shown. Fig. 13 is a drawing of an image printed with the magnet
shown in Fig. 10. The lines of  magnetization shown within the "fridge"
magnet are duplicated in the image of Fig. 13 as the flakes in the  image
are algined along the field lines. 12 [89] The numeral 20 magnetized into
the fridge magnet can be done with very strong permanent  magnets or by
inducing a magnetic charge through one or more dies. It should be noted
that "fridge"  magnets are generally magnetized having spaced rows of
magnets are within the same monolithic  magnetic block or sheet. As was
shown these magnets can be re-magnetized such that they become  encoded
mangetically with indicia such as numerals or letters or logos, or images.
[90] In contrast, prior art Fig. 11 illustrates the complex task of
producing a numeral "1" form a solid  magnetic block. In this instance a
die must be cut from the solid block. If the die is incorrectly cut, or if
the magnet is not handled carefully it can break or crack. [91] In contrast
the magnet formed within the flexible magnet is quite robust and easy to
manufacture.  



The magnetic shape is created with a magnetic field, and the magnet is
flexible. [92] Of course numerous other embodiments can be envisaged
without departing from the spirit and  scope of the invention. [93] In
embodiments described heretofore, printing has been described wherein a
magnetic sheet or  block is used for align magnetically alignable flakes.
It should be understood that flakes of various kinds  may be used; for
example reflective flakes, multilayer flakes, color shifting flakes,
diffractive flakes,  flakes having covert features therein, highly
absorbing flakes and any other form of flakes that can be  aligned in a
magnetic field. 13 CLAIMS  1. A printing plate comprising: a magnetizable
composite material having a plurality of regions along a surface thereof
wherein the  magnetizable composite material in one or more first regions
is magnetized in a selected manner so that  the one or more first regions
across a surface of the sheet provide a first magnetic field having a
predetermined direction and wherein the one or more first regions form a
logo, indica or image of an  object, and wherein magnetic material in one
or more other second regions surrounding the first region  are either
unmagnetized or magnetized differently from the one or more first regions
so as to provide a  contrast in magnetic field, therefrom. 2. A printing
plate as defined in claim 1, wherein the composite material is a flat sheet
of material having  a continuous smooth upper surface and wherein the first
magnetic field emanates from the smooth upper  surface. 3. A printing plate
as defined in claim 2 wherein the one or more first regions are magnetized
in the form  of a symbol, or discernable indicia. 4. A printing plate as
defined in claim 3, wherein the one or more second regions are magnetized
in a  substantially uniform manner so as to allow flakes in a printing ink
or paint adjacent to the one or more  second regions, lie flat or be
upstanding upon a sheet they are coated on, and wherein the symbol or
discernible logo has one or more curves defining the one or more regions. 



5. A printing plate as defined in claim 4, wherein the sheet is a flexible
sheet of composite material and  wherein a magnetic field within the second
region emanates from the smooth upper surface. 6. A printing plate as
defined in claim 2, wherein the composite material includes a magnetic
magnetizable material substantially uniformly distributed throughout the
sheet. 7. A printing plate as defined in claim 1, wherein the sheet of
composite material includes a magnetizable  material uniformly distributed
along and within a working portion of the sheet, wherein a first region of
the one or more first regions of the sheet is magnetized in a predetermined
manner by application of a  magnetic field through the composite material
within the first region while excluding applying the  magnetic field
through some other regions along the sheet such that the first region forms
a first magnetic 14 field emanating therefrom that is absent from other
regions along the surface of the sheet, or different in  intensity or
direction from a magnetic field emanating from other regions along the
surface of the sheet.  8. A printing plate as defined in claim 7, wherein
the one or more second regions have a second magnetic  field, wherein field
lines of the second magnetic field are oriented differently than field
lines of the first  magnetic field. 9. The printing plate as defined in
claim 8, wherein the printing plate is for use in aligning field alignable
flakes within a liquid or viscous paint or ink and wherein the working
portion of the printing plate is used  so that the first field aligns
flakes upon a substrate covering the first region in a manner such that the
flakes align to form indicia in the form of a symbol or discernible
graphic, that is seen in contrast to  flakes upon the substrate covering
the second region of the printing plate. 10. A printing plate as defined in
claim 7 wherein the first region is magnetized by contacting a surface of
the sheet about the first region with a metal die having an outer surface
having predetermined shape and  having a magnetic charge. 11. A printing
plate as defined in claim 7 wherein shape of the metal on the outer surface
of the die is  imaged within the magnetic material within the composite
sheet material. 12. A printing plate as defined in claim 8, wherein a
magnetic field emanating from the die, is replicated  within the first
region of the magnetic material. 



13. A printing plate as defined in claim 8, wherein the outer face of the
die has first metal regions that  contact the surface of the sheet, and
wherein other regions on the outer face of the die are spaced from the
surface of the sheet while the first metal regions contact the sheet. 14. A
printing plate as defined in claim 11, wherein the first metal regions form
a symbol, logo, or  discernible text or letters. 15. A printing plate as
defined in claim 5 wherein the first and second regions are not visually
distinguishable and wherein the upper surface of the sheet in these regions
appears the same.  16. A method of forming a magnet comprising the steps
of: a) providing a body of material that is magnetizable;  15 b) disposing
an outwardly facing magnetically conducting surface of a magnetizing die
adjacent to a face  of the sheet or block of magnetizable material, and
applying a magnetic charge or magnetic field through  the magnetizing die
to form a magnet within the magnetizable material that conforms to features
of the  outwardly facing metal surface of the magnetizing die. 17. A method
as defined in claim 16, wherein the body of material is a sheet or block
and wherein step  (b) includes the step of contacting an outermost surface
of the outwardly facing metal surface of the  magnetizing die with the face
of the sheet or block of magnetizing material. 18. A method as defined in
claim 16, wherein the outwardly facing surface of the magnetizing head is
non-planar, and wherein step (b) includes the step of contacting the
non-planar surface with the face of  the body of magnetizable material. 19
A method as defined in claim 16, wherein the outwardly facing surface of
the magnetizing head forms  an image, logo or indicia. 20. A method as
defined in claim 19, wherein the image logo or indicia is imaged within a
portion the  sheet so that the magnet within the sheet provides a field
that has a correspondence to the image, logo or  indicia. 21. A method as
defined in claim 19, wherein the image logo or indicia is imaged within a
portion the  sheet so that the magnet formed within the sheet provides a
magnetic field that will align field alignable  



flakes placed thereon upon a substrate in a shape corresponding to the
image, logo or indicia. 22. A method of forming a flexible magnetic
printing plate comprising the steps of providing a magnetized sheet magnet,
having more than 40% of field lines that are aligned in a same  direction;
providing a magnetizing die, having a non-planar outer metal surface
defining a logo, indicia, and  contacting outermost portions of outer metal
surface with a region of the magnetized sheet magnet while  applying a
magnetic charge through the die and into the region of the magnetized sheet
to change the  magnetic field within the region. 23. A method as defined in
claim 16, wherein the body of material is a sheet or block and wherein step
(b) includes the step of contacting an outermost surface of the outwardly
facing metal surface of the  16 magnetizing die with the face of the sheet
or block of magnetizing material and simultaneously contacting  an opposite
face of sheet or block with a second magnetizing die that is a mirror image
of the magnetizing  die. 17 


