
360/2 

nmmmmm mines $35 m33222 

Re. 31,211 

235/430 

[11] B 

[45] Reissued Apr. 19, 1983 

3422,252 1/1969 Cooper 
3471,1102 10/1969 Barney 
3 474,430 10/1969 Heissmeier 
3 634,656 1/1972 Krechmer . 
3 643,064 2/1972 Hudson 
3 885,130 5/1975 Moulton 
3896,292 7/1975 May 

081,132 3/1978 Pearce Primary Examiner-Robert M. Kilgore 

Attorney. Agent, or Firm-William D. Hall 

[57] ABSTRACT 
An identi?cation card, comprising several laminated 
layers, one of which is of material capable of being 
magnetized, has 350 spots on it, each of which is capable 
of having one portion of the spot magnetized north and 
the other portion magnetized south. The 350 spots are 
divided into groups of randomly selected spots. One 
group, for example, represents the serial number of the 
card and has the portions of its spots magnetized ac 
cordingly. Apparatus for reading, and for remagnetiz 
ing the card to change the information recorded 
thereon, is also provided. This apparatus includes a 
horseshoe core (for each spot) that bridges the two 
magnetized portions of the spot. A “Hall effect” device 
detects the direction of the flux in said horseshoe core to 
respond to the direction of the magnetism of the por 
tions of the spot. The polarity of the portions compris 
ing the spot may be reversed by energizing a coil on the 
horseshoe core. 

12 Claims, 7 Drawing Figures 
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MAGNEI'ICAILY CODED IDENTIFICATION 
CARD 

Matterenclosedinheavybraekets I: ] appearslnthe 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

RELATED APPLICATIONS 

The present application is a reissue application of US. 
Pat. No. 4,253,017. 

This application is a continuation in part of my prior 
co-pending application, Ser. No. 487,757, ?led July ll, 
1974, entitled “Process for Preparing an Identi?cation 
Card”, which, in turn, is a continuation in part of my 
prior co-pending application, Ser. No. 431,803, ?led 
Jan. 8, 1974, and entitled “Improved Identi?cation 
Card", now abandoned, which, in turn, is a streamlined 
continuation of my application, Ser. No. 223,649, ?led 
Feb. 4, 1972 entitled “Improved Identi?cation Card", 
now abandoned. This application is also a continuation 
in-part of my prior co-pending application, Ser. No. 
601,778, ?led Aug. 4, 1975, entitled: Improved Identi? 
cation Card and Process for Preparing the Same. 

BACKGROUND OF THE INVENTION 

Identi?cation cards have been the subject of consid 
erable counterfeiting and it is highly desirable to pro 
vide one that it is difficult to counterfeit. Moreover, 
even an identi?cation card which cannot be counter 
feited, can be misused. For example, a person holding a 
valid passport or a valid permanent resident card, can 
send it to someone outside of the country who may use 
it for entry purposes, if the customs agent does not 
recognize that the user of the passport (or permanent 
resident card) is a di?‘erent person from the person 
whose picture and/or signature appears on the passport. 
Therefore, it is desirable to have an identi?cation card 
which indicates whether its last use was for ingress or 
egress to or from the country, and which gives other 
information intended to prevent misuse. My prior co 
pending applications, referred to above were primarily 
addressed to the problem of providing an identi?cation 
card that could not be counterfeited. The present inven 
tion is primarily directed to preventing misuse of that 
card although this invention also reduces the possibility 
of counterfeiting. 

SUMMARY OF THE INVENTION 

it is an object of this invention to provide an identi? 
cation card which has magnetic coding which can be 
changed at will from time to time to indicate whether 
the last use of the card was for egress or for ingress, the 
date of such egress or ingress, and the place thereof. 
When a person entering the country presents the card to 
a customs agent, he will immediately place it in a read 
ing machine which will check the coding on the card 
(which is magnetically coded) against the computer's 
memory, to see if the card is valid, and he will also 
check to see if the last use of the card was for ingress or 
egress. Unless the last use of the card was for egress he 
would reject the person attempting to come into the 
country with the card. 
The foregoing is accomplished by providing the card 

with a large number of spots each of which has two 
portions one of which is magnetized with one polarity 
and another of which is magnetized with the opposite 
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2 
polarity. A selected group of these spots is magnetized 
to represent the serial number of the card. Other groups 
represent other information. 
Both ?xed and variable information may be recorded 

in the above fashion. The serial number, and the expira 
tion date, of the card remain the same throughout the 
life of the card and comprise “?xed” information. Some 
information may change from time to time such as the 
last port of entry or egress, and the last date of use; and 
this is "variable" information. 

‘The data magnetically recorded on the card is read 
by a horseshoe-shaped soft-iron core, for each of said 
spots, the core receiving magnetic flux therethrough in 
one direction, or the opposite direction, depending 
upon which portion of the spot is north and which 
portion is south. By employing a “Hall effect" device, 
the magnetic flux is converted into a voltage which is 
positive when one portion of the spot is north and nega 
tive when that portion of the spot is south. The voltages 
representing each spot are fed to a computer which 
provides a reading of the magnetically coded informa 
tion on the card. 
The apparatus for reading the card may also be pro 

vided with means for changing the information re 
corded on the card. For example, the device is capable 
of erasing the data representing the last port of ingress 
or egress and replacing it with new data. This is done, 
after the card has been read and the computer displayed 
the information on the card, by energizing coils on the 
horseshoe magnets in the required manner to magnetize 
the spots, representing the last port of ingress or egress, 
to represent the port which is processing the card. 
FIG. 1 is a top view of the identi?cation card com 

prising my invention. 
FIG. 2 shows the various laminations that are fused 

together to form the identi?cation card of this inven 
tion. 
FIG. 3 shows the various coded spots on the core 10, 

and a designation of the numerical value of each spot. 
FIG. 4 illustrates the electrical apparatus that is 

placed on the card during the reading operation. This 
apparatus also is capable of changing the coding on the 
card. 
FIG. 5 is a detailed view of the “Hall effect” device 

embodied as a part of FIG. 4 for converting the mag 
netic information on the horseshoe magnet into positive 
and negative voltages. 
FIG. 6 is a block diagram of the overall reader and 

coding device. 
FIG. 7 illustrates a number of “spots” on the core and 

shows how they are magnetized. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1 and 2, there is illustrated a pass 
port identi?cation card 1 embodying the teachings of 
the present invention. The core 10, which can be white 
vinyl coated magnetic steel, like the cobalt-vanadium 
iron alloy called Vicalloy, has a “photograph record” 2 
bearing an image or other desired record placed thereon 
in contact with and overlying the central portion of the 
core. Overlying the upper surface of the core 10 and the 
“photographic record" 2 is a transparent thermoplastic 
sheet 11 which bears a design marking and/or desired 
printed information. Sheet 11 bears on the underside 
thereof a number of different design markings 3, 4, 5, 
each bearing preferably of a different color. The print 
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ing 8, 9, on the upper surface of this same sheet must be 
in perfect register with the printing on the underside of 
the sheet when observed through the transparent ther 
moplastic sheet. That is the printing would be made up 
of two sets of lines, part on the upper surface of Sheet 11 
(8 or 9) and part on the under side of Sheet 11 (3, 4, or 
5) making a complete pattern when viewed through the 
transparent sheet. \ 
The material used for forming the colored or multi_ 

colored marking designs 3, 4t 5. on the underside and 
designs 8, 9, on the upper surface of the transparent 
thermoplastic sheet 11 is one which has preferably a 
vinyl resin base for the ink pigments which is the same 
resin from which the transparent sheets are formed. 
These special inks are lithographed with high etched 
engraving plates and run through the lithographic press 
without the use of water in the fountain. The inks 
should have the characteristics of having a slightly 
lower so?ening point than the vinyl thermoplastic sheet 
llsothatwhenheatandpressureoflaminationare 
applied, the inks will run and very slightly bleed to 
gether resulting in an entirely di?'erent appearing con 
trastortonethantheoriginalcolom'l‘hislow 
pointmakestheinkprintedontheundersideofthe 
thermoplastic sheet 11 How easily into the white vinyl is 
coating on themetalcor'e l0. 
Oncethermoplasticsheetsllllandll', L‘l'are 

placedoneachsideot'lmformingwhatmightbecalled 
asandwichtheentireassemblyisplacedina?atplaten 
typeofoilhydraulicpresswheresuitableheatandpses 
sureareappliedtoproducetheunitaryidenti?catiou 
cardlofmypresentinventim'l‘hepreferredlamina 
tionprocessistoraisethepressnreoftheoilhydraulic 
rammabout?o-lmpsiagainstthesandwiehat 
which time the electric heating elements within the 
platensareturnedomtherebyquicklyraisingthetum 
pentureoftheplamandthesandwichtherebetween. 
toaboutiil?‘?lmtassoonasthistemperatureis 
reached,asindicatedbyavisual,theelec 
tricpowerisshut-ol’fautomaticallyandthethermoplas 
tic,whichistheninastickyormoltenstate.isquickly 
cooledbyacoldliquid(ataerotemperatnre)whichis 
automaticallypumpedthroughtheplasensunderl!) 
psi.'l'hethermoplasticsheetllwhileinthemoltenstate 
andunderhighpressurethoroughly?owsandmixes“ 
withthecounterpartsheetllandthevinylcoatingon 
core“. 
The dais“ mung ‘ .nd 5 m w Il?ll‘lhrl on 

sheet11thattheyoverliethe“photographicrecord”2. 
lnthisembodimentablankportion'l‘ispmvidedinio 
sheetlltoallowtheirscorporationintothecardofa 
thumbprintoftheuserofthecardandtoprovidethe 
clear visibility ofthe thumbpn'nt through the thermo 
plasticsheets. 

Itismostadvantageoustoplacethe?ngerprintonthe 5S 
undern‘deofthesheetllsothattheprint'nadjacentthe 
upper surface of the core 10. Accordingly, it is possible 
tohavethe?ngerprintink?owintothecoatingofthe 
uppersurfaceofthecorewhenpresentduringlamina 
tionaswillbediscussedhereinafter.Moreover.when60 
thesheetisputintopoaitionforlaminatiomthe?nger 
printimageistwistedlao'asviewedthroughthefront 
sideofthecard.Thisrnakesitextremelydif?cultto 
replace the?ngerprint. In addition, it maybe desirable 
toplaceanintricateoverlaydesignonthesheetoveres 
the ?ngerprint area with invisible ink which only be 
comes visible when exposed to ultraviolet light for 
further protection against alteration. 

4 
Gold threads 6 are provided on the underside of sheet 

11 so as to be in direct contact with the “photographic 
record" 2. Also illustrated in this embodiment is the 
incorporation of an additional protective transparent 
thermoplastic sheet 12 which is used to protect any 
printed or typed matter that may be on the upper aur 
t‘aoe of sheet 11. In addition to the protective nature of 
this additional sheet 12, it also eliminates the possibility 
of alternation of such matter. It is preferable that there 
bepositionedthesarnenurnberof sheets, 
ofthesamethicknmoneachsideoftheconl?to 
preventcurling. 

Asillustratedinthedrawingathereisprovidedtrana 
parentshutll'ontheoppositeaideof 
mlurbeatingidenti?cationinl‘ormationandlorde 
8i!“ mlrkinas on the Mans m 
nearestthecorelll).$heetll',asherein. 
WWMMTQIMQM 
sealofthetofgovemmentpuapnrt 
numbmaudauthoriaationlbrtravel. m). 
'l‘hereisprovidedalaoonthhoppo?tesud’aceofthe 

coremanoum 1 -- '- -->~ proteuive -- -_ ~ - -- sheasll't 

hatandpreasureprovideaunilarycard 
a‘photographicrecorf'encaaedhatram 

mmhavingthemwud ‘ ‘ ‘ ‘ 

appearanceahowninFlGJJlthoughthe 
sionale?'ectcannotbeadequatelydepscasd‘ inthednw 
mg. 
FlG.3showsthepositicarofvariouscodedcharac~ 

tersonthecorel?. 
Fl?iisadeviceforcodiagandreadingonespotoa 

thecorelll. 
‘l‘hecnrelllofFlGJhasSllapotaeachofwlich 

canbeinonedireraioruandlheothernng 
netiaedintheotherdireclitnlioreaamplehmt?. 
themapseticcorelihasaqiot?wlichhastwoeld 
portianllandn?ndporlionllisthenorthpoleof 

arm I 

lthereiaacodingandredirudeviceofFIGJhthat 

etisnnth tofmagnetic? passing ?ondmipr‘i?svumnmi‘umm 
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the output B, will be If, however, portion 21 
of spot 20 is magnetized so that it is the north pole of the 
spot 20 and portion 22 is magnetized so that it is the 
south pole, there will be sufficient flux in core 19 to 
apply ?eld Beta ([3), in a ?rst direction, through the 
conducting plate 25. This will de?ect the current pass 
ing through plate 25 from wires 23 and 24 and cause a 
potential difference to appear on the wires 26 and 27 
and, thus, produce voltage E, which is positive. 0n the 
other hand, if the magnetic polarity of the spots 21 and 
22 is reversed so that portion 21 is south and portion 22 
is north, the flux [3 will be in a second direction which 
is opposite to said ?rst direction and the voltage E,I will 
be negative. The voltage E" for each of the 350 spots on 
the core is fed to a computer 51 which determines the 
validity of the card, as will hereinafter appear. 

in some cases, it is desirable to reverse the polarity of 
the portions, such as 21 and 22, of spots such as 20. For 
example, it is in some cases desirable to change the 
coding on the card in order to indicate a new date of 
use, or in order to indicate the last port of ingress or 
egress. It is also desirable to indicate whether the last 
use of the card was used for ingress or egress. All of 
these different operations will require full reversal of 
the magnetism of at least some of the portions, such as 
21 and 22, of at least some of the spots such as 20. When 
it is desired to do this, the solenoid 28 is energized or 
deenergized, as the case may be, in order to get the 
desired polarities of portions such as 21 and 22. While 
the solenoid 28 is in its desired state of energization or 
deenerization, as the case may be, the switch 34 is mo 
mentarily closed. If solenoid 28 is energized, the arma 
tures 29 and 30 are attracted upwardlyand place a 
positive voltage on wire 31 and negative voltage on 
wire 32, thus, energizing coils 33 to produce ?ux in one 
direction, to produce su?icient magnetization of the 
portions 21 and 22 in the desired polarity. If, on the 
other hand, the solenoid 28 is deenergized the same 
events will happen except that all polarities will be 
reversed. 

Referring now to FIG. 3, 80 of the 350 spots have 
been arbitrarily set aside to represent the serial number 
of the identi?cation card. Of these 80 spots which are 
set aside to represent the serial number, seventy-two of 
them have the portion 21 (of the spot) south and the 
portion 22 (of the spot) north. The other eight spots 
have the opposite polarity of their portions of their 
spots. The eight selected spots, of the 80 spots, represent 
the serial number of the card and for purposes of illus 
tration, for a representative case, have been enclosed in 
a circle in FIG. 3. Thus the eight digits of the serial 
number of the card in FIG. 3 would be 71342685. This 
would be veri?ed when the card is submitted to a cus 
toms agent because he would put the card into a reading 
machine which would have a separate core 19 to read 
each one of the 80 spots. Seventy-two of the spots 
would produce voltages E" of negative polarity. The 
other eight spots would produce positive potentials at 
output E,l of their reading device and the computer 
would detect this and assign the proper values to the 
respective spots, and thus reconstruct the serial number 
and check it for validity. 

It is also desirable to have the expiration date of the 
card set forth in the coded information. Therefore, 50 of 
the 350 spots are set aside for the expiration date. Forty 
?ve of these 50 spots would in the case of each expira 
tion date have portions such as 21 and 22 so polarized, 
for each of the 45 spots, that negative voltages would be 
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6 
produced at E, for these 45 spots, but there would be S 
of the 50 spots where the polarities would be opposite to 
those involved in the other 45 spots and they would 
indicate the expiration date of the card. Those 5 spots 
are enclosed in squares on FIG. 3 and, therefore, the 
expiration date of the card of FIG. 3, would be 25314. 
The computer would detect which one of the 5 spots, of 
the available 50, had positive polarities at E, and would 
then determine the expiration date from the digits as 
signed to the 5 spots. 
Of the 350 spots, thirty are set aside to indicate the 

last port of ingress or egress, where the card was used. 
of these thirty spots, three are selected to represent a 
given port. Each port would have thirty solenoids 28 
together with thirty circuits such as 29-33, which could 
be used to change the polarity of the thirty spots repre 
senting the port of entry. Each port of entry, therefore, 
has twenty-seven solenoids 28 that will magnetize 
twenty seven of the thirty spots, that have been set aside 
to represent ports of entry, in one particular way so that 
these twenty seven spots will produce negative voltages 
E,,. The other three spots will have the solenoid 28 in 
the opposite state of enerization, or deenerization, from 
that of the other twenty-seven spots, and will magnetize 
three spots which will correctly represent that port of 
entry. Actually, however, each port of entry would 
have two particular codes that it could apply to an 
identi?cation card, one of which it would apply to 
represent that the card holder left the country via that 
port and the other to indicate that the card holder en 
tered the country by that port. The port of entry would 
also have suitable solenoids 28 together with switches 
and wires 34 and elements 29-33 to represent the date of 
last use of the card. Fifty spots are set aside to represent 
the date of last use of the card. All dates are coded so 
that among the ?fty spots any particular date can be 
represented by energizing, with proper polarity, only 
?ve spots. The magnetism which selects which ones of 
the solenoids 28 are energized is, therefore, changed 
each day so that the particular solenoids are energized 
which will correctly magnetize the ?ve spots required 
to indicate the proper date. The other forty-?ve spots, 
reserved for indicating the date, are, of course, sub 
jected to a magnetic ?eld, but in the opposite direction 
from the ?ve spots that were represented to select the 
date. 

Therefore, at each port of entry, when the card is 
presented to the customs agent, he will ?rst place it into 
the reading machine which will read all of the informa 
tion on the card such as the serial number, the expira 
tion date, the place where the card was last used, and 
the date of last use. The computer will tell him whether 
the serial number is valid, whether the card has expired, 
and will indicate to him the place and date of last use. 
After the customs agent has seen for himself that the 
holder of the identification card is entitled to enter the 
country, he will then press the necessary button for that 
day to energize the proper solenoids to remagnetize the 
thirty spots representing the place where the card was 
used, to thus imprint in those thirty spots the identi?ca 
tion of the port of entry and at the same time the device 
will remagnetize the ?fty spots relating to the date of 
use so that ?ve of these are magnetized in such a manner 
as to indicate the date on which the operation is taking 
place. 
While I have shown the card with 350 spots, set up to 

have a particular digital value assigned to each of the 
350 spots, so that the polarization of the magnets of that 
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spot, in a particular manner, will give an output having 
a value equal to the digital value of that spot, it is also 
possible to use other means for placing values on the 
various permutations and combinations of spots used to 
represent particular data. 
For example, instead of using the digital system 

shown in FIG. 3, the eighty spots that are set aside for 
the serial number could be magnetized according to the 
binary system to thus indicate the serial number. Simi 
larly, the ?fty spots set aside for the expiration date 
could be magnetized according to the binary system to 
represent the expiration date. Similarly, the apparatus 
2843 could easily be designed so that the port of in 
gress or egress, as the case may be, would be identi?ed, 
according to the binary system by the thirty spots that 
are set aside for that purpose and the date of the card 
would be represented by the thirty spots, magnetized in 
accordance with the binary system. 
With the binary system, usual techniques could be 

employed; for example, as shown in FIG. 4. If portion 
21 is the north pole and portion 22 is at the south pole, 
the spot would represent binary 0. On the other hand, if 
the portion 21 is the south pole, and the portion 22 is the 
north pole, the spot would represent binary 1. 
By thus coding the 350 spots according to binary 

numbers 0 and 1 all of the various data described above 
could be recorded on the card, and the place where the 
card is used, as well as whether it was used for ingress 
or egress, and the date of last use of the card, could be 
changed, as desired, simply by setting in advance, each 
day, which ones of solenoids 28 would be energized and 
which ones would be deenergized. 
FIG. 5 illustrates the overall reading and recording 

apparatus to be used at the port of entry. There are a 
series of solenoids 28, one for each spot on the identi? 
cation card. As explained in connection with FIGS. 3 
and 4, these solenoids respectively control the polarity 
of magnetization of the two portions of each spot. The 
apparatus of FIGS. 3 and 4, of course, shows apparatus 
controlling the magnetization of only one spot 20. The 
reader 49, however, comprises 350 devices such as are 
shown in FIGS. 3 and 4, (except for the solenoids which 
are shown separately in FIG. 5). The reader 49, there 
fore, has 350 outputs En, these being transmitted by a 
cable 50 to general purpose computer 51. The general 
purpose computer feeds an indicator 52. At the begin 
ning of the day, the customs agent may correctly set 
simple switches 54-57 so that the data fed magnetically 
into the card will be the correct data for that day. 

In FIG. 7 there is shown how the 350 magnetized 
spots may be applied to the core 10. It is clear that the 
size of the spots must be adequate to provide the neces 
sary flux for horseshoe core 19. In a typical case spots 
one-eighth inch square are adequate. Moreover, the 
spots 20 must be spaced apart to a sufficient extent to 
avoid undue interference (cross-talk). Spacing greater 
than 0.04 inches is preferable. However, the dimensions 
may vary somewhat with the material and thickness of 
core 10 and the thickness of plastic covering 11 of the 
card. 

I claim to have invented: 
1. Apparatus for reading an identi?cation card having 

a core capable of being permanently magnetized to 
provide multiplicity of bits of information, said bits 
being arranged in columns and rows, which core has a 
spot for each bit of information with each spot being 
magnetized along its length to provide spaced opposing 
magnetic poles comprising: 
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reading means for reading all of said bits of informa 
tion simultaneously, 

said reading means having for each bit to be read: 
(a) magnetic means having ?rst and second ends 

adjacent said opposing poles respectively so that 
magnetic ?ux passes through said magnetic 
means, 

(b) ?ux responsive means, cooperating with said 
magnetic means, responsive to the direction that 
magnetic ?ux is passing through said magnetic 
means, and 

(c) means for selectively applying magnetic flux to 
said magnetic means to effect predetermined 
magnetization of the portion of the core on 
which the bit of information is recorded. 

2. Apparatus as de?ned in claim 1 including means 
connected to said flux responsive means for developing 
the information recorded by said [plurality of] bits. 

3. Apparatus as de?ned in claim 1 including means for 
applying suf?cient magnetic ?ux to at least one of said 
magnetic means to reverse the magnetism of the por 
tions of the core comprising a bit of information. 

4. Apparatus as de?ned in claim 1 including means for 
selectively applying sufficient magnetic ?ux to some of 
said magnetic means to reverse the polarities of the 
portions of the core representing selected bits. 

5. Apparatus as de?ned in claim 1 in which said ?ux 
responsive means is a “Hall effect" device. 

6. Apparatus as de?ned in claim 1 including means 
connected to said ?ux responsive means for indicating 
the information recorded by said [plurality of] bits. 

7. Apparatus ?zr reading an identification card having a 
core capable of being permanently magnetized to provide 
multiplicity of bits of injbrmation, said bits being arranged 
in at least one row, which care has a spot for each bit of 
information with each spot being magnetized along its 
length to provide spaced opposing magnetic poles compris 
mg: 

reading means f0!’ reading said bits of information si 
multaneously, 

said reading means having for a plurality of the bits to be 
read: 
(a) magnetic means having ?rst and second ends 

adjacent said opposing poles respectively so that 
magnetic ?ux passes through said magnetic means, 

(b) ?ux responsive means, cooperating with said mag 
netic means, responsive to the direction that mag 
netic flux is passing through said magnetic means, 
and 

(c) means for selectively applying magnetic flux to 
said magnetic means to effect predetermined mag 
netization of the portion of the core on which the bit 
of information is recorded. 

8. Apparatus as de?ned in claim 7 including means 
connected to said ?ux responsive means for developing the 
information recorded by said plurality of bits. 

9. Apparatus as de?ned in claim 7 including means for 
applying sufficient magnetic flux to at least one of said 
magnetic means to reverse the magnetism of the portions of 
the core comprising a bit of information. 

10. Apparatus as de?ned in claim 7 including means jbr 
selectively applying su?icient magnetic ?ux to some of said 
magnetic means to reverse the polarities of the portions of 
the core representing selected bits. 

1]. Apparatus as de?ned in claim 7 in which said ?ux 
responsive means is a "Hall effect" device. 

12. Apparatus as de?ned in claim 7 including means 
connected to said ?ux responsive means for indicating the 
information recorded by said plurality of bits. 
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