
2186841 "MAGNETIC CARD" The present invention relates to a magnetic card
having a plurality of stacked magnetic layers on which information is
recorded in distribution, and a magnetic 5    shielding layer which is
located uppermost and used for shielding information. In the prior art, a
magnetic card of the multi-layer structure type is well known, as disclosed
in Japanese Patent Disclosure (Kokai) No. 51-129209. 10    Fig. 1 shows a
magnetic card of this type.  As shown, substrate 1 is overlaid with first
magnetic layer 2, which is in turn overlaid with non-magnetic intermediate
layer 30. Second magnetic layer 4 is laid over non-magnetic intermediate
layer 30, and protection layer 15    50 is provided as an uppermost layer
such that it covers the upper side of second magnetic layer 4. This
laminated structure is employed so as to prevent the magnetic card from
being forged or to prevent the information recorded on the card from being
altered. 20    Authentic data is recorded on first magnetic layer 2, while
counterfeit data is recorded on second magnetic layer 4. Non-magnetic
intermediate layer 30 is formed of [err] for example.  Uppermost protection
layer 50 is formed of a synthetic resin, for example. 25         It is
recently found, however, that the counterfeit data recorded in second
magnetic layer 4 can be easily erased by means of a so-called "paper clip 



-2- magnet" or the like.  If the counterfeit data is erased, the authentic
data recorded on first magnetic layer 2 can be easily reproduced for
decoding, by use of an ordinary technique.  Therefore, it has become
difficult 5    to prevent the magnetic card from being fraudulently used by
an unauthorized person or to prevent the information on the card from being
forged or altered. Furthermore, the thickness of non-magnetic intermediate
layer 30 causes a spacing loss at the time 10  of reproducing data from
first magnetic layer 2. Therefore, the data is not always read out
accurately from first magnetic layer 2. Accordingly, the object of the
present invention is to provide a magnetic card which cannot be
fraudulently 15    used by an unauthorized person and the information on
which is difficult to forge or alter. To achieve this object, there is
provided a magnetic card comprising a substrate; a plurality of magnetic
recording layers which are provided on the 20    substrate and each of
which has a coercive force that enables magnetic recording of data, and a
magnetic shielding layer stacked at least on the uppermost one of the
magnetic recording layers and having such a small coercive force as
is.unsuitable for magnetic recording. 



25         With the magnetic card of the present invention, it is possible
both to distributively record valuable information on different recording
layers and to    -3- magnetically shield the information,  thus reliably
preventing fraudulent reproduction or decoding of the information by a
third party.  Therefore, the magnetic card can be effectively prevented
from being forged and 5    the information on the card can be effectively
prevented from being altered. Furthermore, with the magnetic card of the
present invention, information is reproduced from a magnetic recording
layer by magnetically saturating the magnetic 10    shielding layer  and if
necessary  another magnetic recording layer.  Therefore, reliable
reproduction of information can be carried out without a spacing loss. This
invention can be more fully understood from the following detailed
description when taken in 15    conjunction with the accompanying drawings,
in which: Fig. 1 is a side view illustrating the construction of a
conventional magnetic card; Fig. 2 is a partially-cutaway perspective view
illustrating the construction of a magnetic card 20    according to one
embodiment of the present invention; Fig. 3 is a view schematically showing
the informa 



tion recorded on the magnetic card shown in Fig. 2; Fig. 4 is a view
explaining how information is read out from the magnetic card shown in Fig.
3; 25          Fig. 5 is a view illustrating the construction of a magnetic
card according to another embodiment of the present invention;    Fig. 6 is
a view explaining how information is read out from the magnetic card shown
in Fig. 5; Fig. 7 is a perspective view illustrating the construction of a
magnetic card according to still 5   another embodiment of the present
invention; and Fig. 8 is a perspective view illustrating the construction
of still another embodiment of the present invention. A description may now
be given of the embodiments 10    of the present invention, with reference
to Figs. 2 through 8. Fig. 2 shows the magnetic card of the first
embodiment of the present invention.  As shown, the magnetic card
comprises: substrate 1; first magnetic 15    recording layer 2 having a
coercive force that enables magnetic recording of data; first magnetic
shielding layer 3, formed of either a magnetic material or soft magnetic
material with such a small coercive force as is unsuitable for magnetic
recording (e.g., not more than 



20    30 Oersted); second magnetic recording layer 4 having a coercive
force that enables magnetic recording of data; and second magnetic
shielding layer 5, formed of a soft magnetic material with such a small
coercive force as is unsuitable for magnetic recording. The layers are 25
stacked on substrate 1 in the order mentioned, The coercive force of second
recording layer 4 is smaller than that of first recording layer 2.    5
First recording layer 2 is a magnetic layer of cobalt absorbed [err] or Ba
ferrite.  Second recording layer 4 is a magnetic layer formed [err] for
example.  First and second shielding layers 3 and 5 5   are magnetic layers
formed of either a magnetic alloy including [err] Si and Fe, or
MnZn.ferrite.  Each of these magnetic layers is formed by coating a base
layer or substrate 1 with a solution of material magnetic powder.  When
forming second recording layer 10    4, cobalt absorbed [err] or Ba ferrite
may be used as long as these materials have the coercive force noted above.
The shielding layers may be formed of an Fe-Ni alloy. When using the
magnetic card shown in Fig. 2, it is 15    desirable that authentic
information is distributively recorded on first and second recording layers
2 and 4 



such that the information recorded on first layer 2 and that on second
layer 4 will become "authentic" only when they are combined with each
other. 20         A description may now be given of how information is
recorded or decoded in actual use of the magnetic card. Information is
recorded as follows:  Among pieces of information which are authentic as a
whole, 25    information Al is recorded on first recording layer 2 by use
of a magnetic head which is generating a magnetic field stronger than the
coercive force of layer 2.    6 Next, the magnetic field from the magnetic
head is controlled such that it is weaker than the coercive force of first
recording layer 2 but is stronger than the coercive force of second
recording layer 4.  In this 5   condition, information A2 (A2 = A - Al) is
recorded on second recording layer 4. With the magnetic card of the present
invention, information is read out as follows:  Fig. 3 illustrates the
magnetic condition in which information Al and 10    information A2 are
recorded on first and second recording layers 2 and 4, respectively.  Solid
arrows 6 and 7 indicate the direction of magnetization, and the broken
lines indicate the flow of magnetic fluxes. 



Information A2, recorded in second recording layer 4, is 15    read out by
use of dual-structure magnetic head 10 shown in Fig. 4.  As shown, head 10
is comprised of inner yoke 12 provided with coil 11, and outer yoke 14
provided with coil 13.  The magnetic card is moved relative to head 10,
e.g., in the X direction.  At this time, the 20    magnetic field generated
from outer yoke 14 is kept stronger than the coercive force of second
shielding layer 5 and is weaker than that of second recording layer 4, thus
permitting the magnetic characteristics of second shielding layer 5 to be
regarded as being 25    identical with those of the air.  In other words,
second shielding layer 5 is kept in the magnetically saturated condition.
Under this condition, information A2 is read    -7- out from second
recording layer 4 by inner yoke 12. Thereafter, the magnetic card is moved
again relative to head 10, and information Al is read out from first
recording layer 2 by a technique similar to that 5    in which information
A2 was read out.  The manner in which information Al is read out will be
explained in more detail with reference to Fig. 4.  First, the magnetic
card is moved in the X direction.  At this time, the magnetic field
generated by outer yoke 14 is 10    controlled such that it is stronger
than the coercive 



force of second recording layer 4 and is weaker than the coercive force of
first recording layer 2.  As a result, first and second shielding layers 3
and 5 are magnetized in the directions indicated by arrows 15 and 16, 15
respectively, thereby permitting magnetic fluxes to flow through outer yoke
14.  Second recording layer 4 is brought into the condition indicated by
arrow 18 after head 10 passes it, so that other magnetic fluxes flow
through outer yoke 14.  Information Al is read out from 20    first
recording layer 2 by use of inner yoke 12, with first and second shielding
layers 3 and 5 and second recording layer 4 magnetically saturated in the
manner mentioned above. In the magnetic card shown in Fig. 2, the upper 25
sides of first and second recording layers 2 and 4 are covered with first
and second shielding layers 3 and 5, respectively, thus magnetically
shielding first and    -8- second recording layers 2 and 4.  Therefore, the
information recorded on the magnetic card is difficult to reproduce by an
ordinary technique (e.g., by use of an ordinary recorder).  In the magnetic
card, 5   furthermore, the number of recording layers provided is at least
two and the coercive force of one recording layer differs from that of
another, and information can 



be distributively recorded on different recording layers.  Therefore, the
information is considerably 10    difficult to decode or alter, as compared
with the information recorded on a conventional magnetic card. In the
foregoing description, the information to be recorded on the magnetic card
was described as consisting of information Al to be recorded on first 15
recording layer 2 and information A2 to be recorded on second recording
layer 4.  However, the information to be recorded on the magnetic card may
be distributed in various manners, e.g., in the following manner:
Infomration A0 is recorded on first recording layer 20    2, and two kinds
of information, namely information B0 and identification information C0,
are recorded on second recording layer 4.  Identification information C0
may be function F(AOBO), which depends on information AO and information
B0.  If recorded in this manner, the 25    information can be distributed
very effectively.  In addition, the function representing identification
information C0 is very difficult to decode, so that it    - 9- is possible
both to effectively prevent the card from being forged and to prevent the
data on the card from being altered. Fig. 5 shows a magnetic card according
to another 



5   embodiment of the present invention.  The construction of this magnetic
card is substantially the same as that shown Fig. 2, except in that first
shielding layer 3 is not provided.  In Fig. 5, the same reference numerals
as those in Fig. 2 are used to indicate the corresponding 10    structural
elements.  With the magnetic card of Fig. 5, information is recorded or
read out in a manner similar to that described with reference to Fig. 2.
When information A2 is read out from second recording layer 4 in the
embodiment of Fig. 5, however, it may happen that 15    magnetic fluxes 20
will leak from first recording layer 2 and flow into inner yoke 12 ,
resulting in the occurrence of noise.  It is, therefore, desirable that a
noise-removing filter is provided in a reproduction circuit.  In addition,
in order to prevent the noise, 20    the location at which information A2
is recorded on second recording layer 4 may be determined such that
information A2 is not influenced by magnetic fluxes which may be generated
by information Al recorded on first recording layer 2. 25         In this
second embodiment, the recorded information is very difficult to decode or
alter, as in the first embodiment shown in Fig. 2.    -10- Fig. 7 shows the
third embodiment of the present 



invention.  In this embodiment, second recording layer 4 shown in Fig. 2 is
not formed on the entire area of first shielding layer 3.  It is formed on
a selected 5   part of first shielding layer 3 in a stripe pattern.
Information is written or read out in a manner similar to that of Fig. 2.
Like the embodiment of Fig. 5, first shielding layer 3 may be omitted from
the embodiment of Fig. 7, as 10    shown in Fig. 8.  In Fig. 8, the same
reference numerals as those in Fig. 5 are used, and explanation of Fig. 8
will be omitted. The above description was given of the case where the
number of recording layers is two.  However, this 15    number does not
limit the invention.  Any number of recording layers can be provided as
long as the number is not one.  With an increase in the number of recording
layers, it will become more and more difficult to decode the information
recorded on the magnetic card. 20         The above description was given
of the case where authentic information was distributively recorded on
different recording layers.  However, the authentic information may be
recorded in one of the recording layers. 25         Furthermore, the
magnetic material for forming the recording layers is not limited to the
ones referred to above. For example, Sr-ferrite may be used, if desired.   



Still further, a protection layer may be formed on the second shielding
layer in each embodiment.    -12- Claims: 1.  A magnetic card comprising: a
substrate; a plurality of stacked magnetic recording layers 5   provided on
the substrate, each of the magnetic recording layers having a coercive
force that enables magnetic recording; and a magnetic shielding layer
provided at least on an uppermost magnetic recording layer, the shielding
10    magnetic layer having such a small coercive force as is unsuitable
for magnetic recording. 2.  A magnetic card according to claim 1, wherein
the plurality of magnetic recording layers and the magnetic shielding layer
are formed by a first magnetic 15    recording layer stacked on the
substrate, an intermediate magnetic shielding layer stacked on the first
magnetic recording layer, a second magnetic recording layer stacked on the
intermediate magnetic shielding layer and having a smaller coercive force
than 20    that of the first magnetic recording layer, and an outermost
magnetic shielding layer stacked on the second magnetic 



recording layer. 3.  A magnetic card according to claim 1, wherein the
plurality of magnetic recording layers and the 25    magnetic shielding
layer are formed by a first magnetic recording layer stacked on the
substrate; a second magnetic recording layer stacked on the first magnetic
-13- recording layer and having a smaller coercive force than that of the
first magnetic recording layer; and a magnetic shielding layer stacked on
the second magnetic recording layer. 5         4.  A magnetic card
according to claim 2, wherein the second magnetic recording layer is formed
in a stripe pattern, and the magnetic shielding layer is provided such that
it covers part of the intermediate magnetic shielding layer and the second
magnetic 10    recording layer. 5.  A magnetic card according to claim 3,
wherein the second magnetic recording layer is formed in a stripe pattern,
and the magnetic shielding layer is provided such that it covers part of
the first magnetic 15    recording layer and the second magnetic recording
layer. 6.  A magnetic card according to claim 2, 3, 4 or 5, wherein the
first and second magnetic recording layers store information, which is
distributively 



recorded thereon with a predetermined relationship. 20         7.  A
magnetic card according to claim 6, wherein the first magnetic recording
layer stores information AO, and the second magnetic recording layer stores
information BO and information CO, the information CO being function F (AO,
BO) depending on information A0 25    and information BO. 8.  A magnetic
card according to claim 1, 2, 3, 4, 5, 6 or 7, wherein the first magnetic
recording layer is    formed of one of Ba ferrite and cobalt absorbed [err]
9. A magnetic card according to claim 8, wherein second magnetic recording
layer is formed of [err] 5        10.  A magnetic card according to claim
1, 2, 3, 4, 5, 6 or 7, wherein the magnetic shielding layer is formed of
one of a magnetic alloy containing Al, Si and Fe, and MnZn.ferrite. 11.  A
magnetic card according to claim 1, 2, 3, 4, 10    5, 6 or 7, wherein the
outermost magnetic shielding layer is covered with a protection layer. 12.
A magnetic card, substantially as hereinbefore described with reference to
Figs. 2 to 8.    


