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57 ABSTRACT 
A method of producing an identification card having 
identification data sandwiched between two halves of 
a fold-over plastic card. The method consists of coating 
one half of the card with a substance capable of taking 
an electrostatic charge and coating the second half with 
a cold solvent cement; charging and exposing the first 
half; fixing the image and drying the card; and folding 
the card to cohere the cement coated surface of the 
second half to the data-carrying first half. To produce 
multicolored cards the steps of charging, exposing, and 
fixing are repeated, the fixing step with solutions having 
different colored particles; for the re-exposing steps the 
image may be stored electronically. The card is self 
destructing in that separating the halves of the card de 
stroys the image. 

11 Claims, 4 Drawing Figures 
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3,759,610 
IDENTIFICATIONSTRUCTURE AND METHOD OF 

PRODUCTION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to identification structure such 

as credit cards, driver's license and identification cards 
for industry, schools and the like. Such identification 
structure now desirably includes a photograph, possibly 
a fingerprint and a signature, together with desired in 
formation about the individual whose picture, signature 
and fingerprint are on the card. 

2. Description of the Prior Art 
In the past, identification cards have often not.in 

cluded specific identification means such as pictures, 
thumbprints and the like since construction of the iden 
tification cards with such information thereon has been 
expensive. The construction of such cards in the past 
has required the taking of a separate picture and/or 
separate thumbprint and the inclusion of the picture 
and fingerprint between two separated cards which are 
then sealed usually about their periphery by heat seal 
ing apparatus. . . . 
Such prior structure has not produced tamperproof 

credit and identification cards. For example, with such 
structure it is not difficult to open the heat seal adja 
cent the photograph, usually positioned in a pocket in 
one of the cards heat sealed together, remove the pho 
tograph and substitute another photograph therefor. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a plastic 
identification card is produced which may include a 
picture, a thumbprint and a signature, all of which may 
be electrostatically deposited on one half of a fold 
over, clear plastic sheet, the other half of which is clear 
and includes a cold-setting solvent cement thereon. 
The electrostatic images are then sealed between the 
two halves of the plastic sheet on folding the sheet to 
provide a sandwich construction in which the engaged 
surfaces are secured together so, that any attempt to 
separate the engaged surfaces will destroy the electro 
statically deposited images, whereby the card is sub 
stantially tamperproof. 
The card is produced by coating one half of the plas 

tic sheet with zinc oxide in any predetermined pattern, 
charging the coated portion of the card electrostati 
cally in a dark enclosure, exposing the coated, electro 
statically charged portion of the card to a light image 
it is desired to provide on the coated portion of the 
card, and passing the coated and exposed portion of the 
card through an image-setting solution of particles 
charged oppositely to the electrostatically charged, 
coated portion of the card whereby the particles adhere 
to the electrostatically charged surface of the card in 
accordance with the charge thereon to set the desired 
image on the card, and drying the resulting card. 
Multiple charging and placing of images on different 

portions of the card is possible. Also, multiple charging 
with repeated placing of identical images on the same 
portion of the card subsequently passed through differ 
ent image-setting solutions which provide colored im 
ages may be effected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of an identification card con 
structed in accordance with the invention. 
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2 
F.G. 2 is a section view of the identification card il 

lustrated in FIG. , taken substantially along the line 
2-2 in F.G. . 
FIG. 3 is a block diagram illustrating the method of 

producing the identification card illustrated in F.G. 1. 
FIG. 4 is a diagrammatic representation of camera 

structure for producing the identification card illus 
trated in F.G. E. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In accordance with one embodiment of the inven 
tion, an identification card 10 illustrated best in FIG. 1 
is produced with a picture 12, a thumbprint 14 and a 
signature 16 thereon, together with other required 
identification data such as code numbers 18 and typed 
material 20 thereon. The picture 2, thumbprint 14, 
signature 16 and any other desired material such as the 
distinctive artistic border 22 is produced by electro 
static deposition of charged particles on a portion of 
the card 10. 
The card 10, which may be made of Teflon or other 

clear plastic, may be of any desired dimension and as 
shown best in FIG. 2 is provided with a central fold line 
24. The picture, thumbprint, signature and the other 
identification data are placed on the surface 26 of one 
portion 28 of the card 10. A cold solvent cement 30 is 
placed on the surface 32 of the portion 34 of the card 
10, and the card is folded about the fold line 24 so that 
the surface 32 is secured to the surface 26 by cohesion. 
The card 10 thus produced requires no heat sealing, 

no separate photographic film, and is self-destructing 
when an attempt is made to tamper with the identifica 
tion data. Thus, the photograph and thumbprint will be 
destroyed if the surfaces 26 and 32 are pulled apart due 
to this identification data being electrostatically depos 
ited, so that part of it will be retained on each surface 
26 and 32 on their being pulled apart. 

In producing the cards 10, the areas on which elec 
trostatic deposition is desired are first coated with a 
material which is capable of taking a uniform electro 
static charge. Thus, the surface may preferably be 
coated with powdered zinc oxide in a lacquer thinner 
vehicle. Powdered iron oxide and selenium may also be 
used, if desired. Powdered zinc oxide may be obtained 
from the American Zinc Company in St. Louis, Mo., 
under their designation Azeofax-661. Any lacquer thin 
ner which is a weak solvent for the clear Teflon nate 
rial of which the card 10 is made and which will evapo 
rate readily may be used to carry the powdered zinc ox 
ide. 

In production, the zinc oxide in the lacquer thinner 
vehicle is silkscreened on a flat plastic sheet. The silk 
screen will normally contain several card templates 
thereon, whereby the zinc oxide will be applied on a 
large clear Teflon sheet over desired areas on a number 
of cards 10 with a single screening. The large plastic 
sheet will normally be held flat on a vacuum table while 
the zinc oxide is silkscreened thereon, and after the lac 
quer thinner has evaporated leaving the zinc oxide in 
the surface of the Teflon where desired due to the sol 
vent action of the lacquer thinner, the large plastic 
sheet will be cut into small plastic sheets which are 
twice the size of the card to illustrated in FIG. 1. 
As indicated previously, only the surface 26 on one 

side of the fold line 24 of the card 10 will have the zinc 
oxide deposited thereon. The other portion 34 of the 
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card 10 will have the surface 30 thereof coated with a 
cold solvent cement such as the pressure sensitive sol 
vent cement SC 4302-9 obtainable from the H. B. 
Fuller Company of Detroit, Mich. As previously indi 
cated, the cement has solvent properties with regard to 
the Teflon so that when the cement is placed on the 
Teflon, it tends to soften the surface of the Teflon. 

Prior to use of the cards 10 and before they are 
folded along the fold line 24, the cement is covered 
with a waxed kraft paper which may be obtained from 
Beecher, Peck and Lewis of Detroit, Mich. The kraft 
paper may be stripped off of the surface 30 having the 
cement 32 thereon over which it is applied just prior to 
use of the cards. The kraft paper prevents premature 
drying of the cement. 

In the production of the card 10, the cards coated in 
desired areas are delivered to a station at which it is de 
sired to identify individuals and at which the camera 
structure 36 illustrated in FIG. 4 is located. 
An individual to be identified is required to place his 
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thumb on the coated zinc oxide surface in the position 
of the print 14 after the desired information 18 and 20 
has been typed or otherwise placed on the card 10. The 
card 10 is then placed in the camera structure 36. 
The coated areas such as the area of the picture 12 

are electrostatically charged positive from power 
source 38. A positive subject image is directed onto the 
coated, charged area 12 from the front mirrored prism 
40 through the lens 42 and shutter 44, and the portion 
24 of the card 10 is passed through a tank 46 of image 
setting solution, after which the card is dried by the 
roller 48 and removed from the camera. 
The person to be identified places his signature 16 on 

the card 10. The kraft paper is then stripped from the 
portion 34 of the card 10, and the card is folded about 
the fold line 24 so that the clear plastic portion 34 pro 
vides a cover over the electrostatically deposited pic 
ture 12 and fingerprint 14 and the rest of the identifica 
tion material on the surface 26 of the portion 28 of the 
card. 

In more detail, the camera structure 36 includes an 
outer lighttight box 50 in which an individual coated 
card 10 is positioned through the door 52. The portion 
34 of the card 10 having the solvent cement 32 thereon 
and protected by waxed kraft paper placed thereover 
is inserted into the camera structure 36 through the 
door 52 in the lighttight box 50 and through the open 
ing 56 in the cylindrical inner case 58 into the yoke 60 
for rotation into and out of a plurality of stations. 
The yoke 60 as shown is U-shaped and is adapted to 

exactly receive the portion 34 of the card 10. The por 
tion 34 of the card 10 is held in the yoke 60 by the 
spring retainer clips 62 secured to the yoke 60 by con 
venient means such as screws 64. The yoke 60 is se 
cured to a plate 66 which is rotatable through 360' 
about an axle 68 journaled in end plate 70 of the cylin 
drical inner case 58. 
Rotation of the plate 66 and therefore the card 10 

positioned within the yoke 60 may be by a manual 
crank secured to the axle 68 or may be by more sophis 
ticated timing and driving structure which are easily 
within the skill of the art to provide. 
The power source 38 may be contained in the light 

tight box 50 or may be connected thereto, as will be un 
derstood by those in the art. The power source 38 may 
be an 8,000-volt direct current power source having an 
amperage of, for example, 6 amps. Charging of the zinc 
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4. 
oxide coated portions of the card 10 is from the an 
tenna 74 electrostatically, due to the well-known co 
rona effect when the power source 38 is turned on and 
connected to the antenna 74 with the antenna 74 adja 
cent the portion 28 of the card 10. In the present case, 
the zinc oxide is negatively charged by the negative 
power source. 
The camera 36 as shown in FIG. 4 further includes 

the movable plate 78 having the lens 42 and shutter 44 
secured thereto as shown. The plate 78 is provided with 
the marks 80 and 82 thereon which in conjunction with 
a vernier scale on the lighttightbox 50 are used to posi 
tion the plate 78 relative to a card 10 held in the yoke 
60 so that a light image directed through the lens on 
opening of the shutter will strike the desired coated and 
charged portion of the card 10. 
The shutter may be a simple shutter having, for ex 

ample, 1.4f opening. The lens may be a relatively sim 
ple acromatic lens in the example shown where colored 
images are desired. If only black and white images are 
desired, the lens may be simple double convex lens. In 
either case, the focal length of the lens will be approxi 
mately 3 feet. The lens 42 and shutter 44 are secured 
to the plate 78 in spaced apart aligned relation by con 
venient means, again well known in the photographic 
art. 

A front mirrored prism 84 is positioned over the lens 
42 as shown and is movable with respect thereto over 
the supporting bracket 86 therefor. Bracket 86 may be 
secured to the plate 78 or to the mounting frame for the 
lens 42 and shutter 44 as desired. The prism 84 may be 
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adjusted relative to the vernier scale 88 to provide an 
exact focus of an image directed thereto on the desired 
portion of the card 10 along the path 90 shown in FIG. 
4. A protecting screen 92 is provided for the prism 84. 

It will be understood that a single mirror positioned 
in the place of the mirrored front surface of the prism 
84 may be substituted for the prism 84, if desired, to 
provide a positive image on the card 10 from a positive 
subject. In either case, no negative is required in the 
present process since a positive print is prepared di 
rectly from a positive subject. 
The tank 44 for the image-setting solution again may 

be positioned within the lighttight box50 or form a por 
tion of the lighttight box 50 and supports the roller 46 
on the bracket 94. An input coupling 96 and an output 
coupling 98 are provided on the tank 44 which are con 
nected by means of hoses, as shown, to a reservoir 102 
of an image-setting solution and a pump 100 for pump 
ing the image-setting solution through the tank 44. 
Wherein a black and white image is desired on the 

card 10, the image-setting solution may be powdered 
graphite suspended in alcohol. The powdered graphite 
has a known affinity for the negatively charged zinc 
oxide portions of the card 10 and will be attracted 
thereto in accordance with the charge thereon. The 
amount of powdered graphite attracted to the zinc 
oxide coating of the card will determine how dark the 
particular portion of the image is so that the tones in 
the image will be dependent upon the degree of charge 
of particular portions of the card, in accordance with 
known electrostatic reproduction methods. 

If multiple color images are desired on the card 10, 
separate tanks 44 must be provided through which the 
charged portion of the card 10 is moved or, as in the 
present instance and as shown in FIG. 4, the image 
setting solution in the tank 44 is changed for each dif 
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ferent color by emptying the tank 44 of one image 
setting solution and filling the tank 44 with anotherim 
age-setting solution between separate charging and ex 
posing of the desired portions of the card 10 and subse 
quent movement thereof through the tank 44. 
Such a system is schematically illustrated by the 

pump iO0, reservoirs 102, 104, iO6 and 108 of differ 
ent image-setting solutions and the directing valves 110 
and 112. The valves 110 and 112 may, of course, be 
manually operated or, in a more sophisticated camera 
structure 36, will be automatically actuated and timed 
along with pump 100. 
Appropriate additional colors such as yellow, red and 

blue which in combination may be used with black to 
produce most desired colors may be provided by im 
age-setting of powdered molybdenum metaphosphate, 
cobalt ferricyanide and cupric oxide suspended in alco 
hol. 
The roller 46 for drying the portion 28 of the card 10 

after it has been moved through the image-setting solu 
tion in the tank 44 is a polyurethane roller and acts to 
squeeze the excess alcohol from the portion 28 of the 
card. 10 on its removal from the tank 44 against a dry 
ing plate 114 mounted on the end plate 70 of the cylin 
drical inner case 58. 

In overall operation of the camera structure 36, a 
card 10 which has been coated with zinc oxide in the 
desired areas of the portion 28 thereof and which has 
not yet been folded about the fold line 24 but with the 
cement 32 on the portion 34 covered with kraft paper 
is signed by the subject with a zinc oxide ink solution 
and inserted through the opening 56 in the inner case 
58 through the open door 52 of the lighttight outer case 
50 of the camera 36. The portion 34 of the card 10 is 
held in yoke 60 by means of the retaining springs 62, 
and the plate 66 is rotated from the receiving station 
116 illustrated in phantom to the charging and image 
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producing or exposing vertical station 118, again illus 
trated in phantom. 
With the portion 28 of the card 10 at the position 

118, and with the cover 52 of the lighttight box 50 
closed, the zinc oxide coating on the card 10 is charged 
with a negative electrostatic charge by turning on the 
power source 38 due to the juxtaposition of the an 
tenna 74 and the well-known corona effect of the high 
voltage direct current electrical energy from the power 
source 38 on the antenna 74. The charge will be posi 
tioned substantially uniformly over the zinc oxide 
coated portion of the card 10. 
The subject is then positioned at right angles to the 

lens 42 so that a positive light image of the subject 
strikes the mirrored front surface of the prism 84 and 
is directed toward the card 10. The plate 78 is then ad 
justed vertically and/or horizontally to correctly posi 
tion the image on the prism 84 on the card 10. The 
prism 84 is adjusted to form the image. With the plate 
78 and prism 84 correctly positioned, the shutter 44 is 
opened and closed in the usual manner to permit a light 
image of the subject to pass through the lens 42. 
The light image passing through the lens 42 willim 

pinge on the desired portion of the card 10 and dis 
charge the zinc oxide coating on the card 10 in accor 
dance with the amount of light impinging on a particu 
lar area of the card. An electrostatic image of the sub 
ject is thus placed on the portion 28 of the card 10. 
The portion 28 of the card 10 attached to plate 66 is 

then rotated through the tank 44 into which an image 
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6 
setting solution of graphite and alcohol has been 
pumped. The fine graphite particles are attracted to the 
negatively charged zinc oxide surface in proportion to 
the charge on the surface so that a positive reproduc 
tion of the subject is provided on the desired portion of 
the card 10. 
The card 10 is then rotated beneath the roller 46 so 

that the card is dried after which the plate 66 is rotated 
into the initial position 116. The card 0 with the image 
fixed thereon may then be withdrawn through the 
opening 56 in the cylindrical inner case 58 with the 
door 52 of the lighttight case 50 open. 

It will be understood that if it is desired to print the 
fingerprint 14 illustrated in FIG. 1, that the light image 
exposure step may be dispensed with since the body oil 
placed on the zinc oxide coating of the card 10 will in 
itself inhibit the collection of graphite on the card 10 
so that on movement of the card is through the image 
setting solution in the tank 44 the fingerprint will be 
visibly set out. 

In addition, it will be understood that if it is desired 
for example to place two photographs on a single iden 
tification card at different times, a portion of the card 
10 where the second photograph is to be placed later 
may be masked before the card 10 is placed in the cam 
era 36 so that at least one of the charging, exposure and 
image-fixing steps are not performed on that portion of 
the card. After the first image has been placed on the 
card as by the procedure outlined above, the mask may 
be taken from the masked portion of the card and the 
card recycled at a later date to place the second image 
on the same card with the first image being masked. 

If during the exposure of the coated and charged por 
tion of the card 10 the subject moves, sneezes or other 
wise presents an undesirable image, with the present 
system it is not necessary to destroy the card (0. In 
such case, the door 52 is merely opened to expose the 
entire coated portion of the card 10 whereby the 
charge on the zinc oxide portion will be completely dis 
sipated. The door 52 is then closed and the charging 
and exposing of the coated portion of the card 10 is re 
peated as above. 
When it is desired to produce colored images as for 

example colored photographs on an identification card 
during the initial exposure of the charged portion of the 
card 10, a video tape recording of the image impressed 
on the card 10 is taken at the station 18 in the camera 
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structure 36 and after the image is first passed through 
the tank 44 so that a single color image is set on the de 
sired portion of the card 10 and the card is dried 
through the roller 46, the card is again returned to the 
charging and exposure position 118 where the zinc 
oxide on the desired portion of the card is again 
charged from the power source 38, after which the card 
10 is rotated into the multiple exposure station 122 and 
the same light image is again directed toward the same 
portion of the card 10 by a replay of the video tape im 
age. 
While the recharging and reexposure of the card is 

taking place, the first colored image-setting solution is 
pumped out of the tank 44 into its reservoir 04, 106 
or i08 and a second colored image-setting solution for 
setting an image with a different color is placed in the 
tank 44. The card 0 is then recycled into the tank 44 
and past the roller 46. This procedure may be repeated 
as many times as necessary to provide the desired color 
in the appropriate positions on the card 10. 
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It will be particularly noted that in the above pro 
cesses no negative is required and the cards 10 prior to 
being charged in the camera structure 36 may be han 
dled in light wihtout damage. Thus, the usual film han 
dling precautions may be dispensed with on use of 
cards 10. 

In any case, after the card has been imprinted with 
the required images, either black and white or colored 
as desired, the card 10 is removed from the camera 36 
through the opening 56 and the door 52 and the kraft 
paper is stripped from the clear plastic portion 34 of 
the card 10 to expose the cold solvent cement 32 and 
the card is folded along the fold line 24 to form a sand 
wich constructed as illustrated best in FIG. 2 wherein 
the image 12, fingerprint 14 and signature 16 are pro 
tected by the clear plastic portion 34. 

Further, as indicated above, should anyone try to 
tamper with the identification data on the card 10 after 
it has been folded and sealed, the identification data 
would self-destruct on pulling the portions 28 and 34 
of the card 10 apart due to the coherence of the por 
tions 28 and 34 of the card 10 and the fusing of the 
electrostatic particles of the identification data onto 
both surfaces 26 and 32 of the portions 28 and 34 of 
the card 10. 
While one embodiment of the invention has been 

considered in detail, it will be understood that other 
embodiments and modifications are contemplated by 
the inventor. Thus, the power source may be a positive 
power source with the coating on the cards of the type 
that will receive a positive charge, in which case the im 
age-setting solutions will have particles with an affinity 
for positively charged particles therein. Any ink may be 
used to place the signature on a zinc oxide coated por 
tion of the card since the zinc oxide will be partly on 
both surfaces 26 and 30 of the card on separating por 
tions 28 and 34 and the signature will be destroyed. 
Also, the particular camera structure may be consider 
ably more refined than illustrated diagrammatically in 
FIG. 4. Further, it will be understood that the electro 
static methods disclosed herein may be used to provide 
excellent printing plates so that the invention, while 
having particular advantages in the identification field, 
is not limited thereto. It is therefore the intention to in 
clude within the scope of the invention all modifica 
tions and embodiments thereof as are defined by the 
appended claims. 
What I claim as my invention is: 
1. The method of producing an identification card or 

the like comprising coating one-half of a card having a 
centrally extending fold line thereacross on one side of 
the fold line with a substance capable of taking an elec 
trostatic charge, placing a cold solvent cement on the 
other half of the card, impressing a positive image on 
the one-half of the card by electrostatically charging 
the one-half of the card in one polarity and exposing 
the one-half of the card to a light image, fixing the 
image on the one-half of the card by placing the one 
half of the card in an image-fixing solution of sus 
pended particles having an affinity for charges of the 
one polarity whereby the particles adhere to the sur 
face of the one-half of the card in accordance with the 
image impressed thereon to produce the image on the 
card, drying the card, folding the card along the fold 
line to cohere the cement coated surface of the other 
half of the card to the surface of the one-half of the 
card on which the image has been set to provide an 
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identification card which is self-destructing in that on 
separating the halves of the card the image is de 
stroyed. 

2. The method as set forth in claim 1, and further in 
cluding repeating the electrostatic charging and expos 
ing of the coated portion of the card, and further in 
cluding placing the reexposed and recharged portion of 
the card in image-fixing solutions having different col 
ored particles to produce multicolored cards. 

3. The method as set forth in claim 2, wherein the im 
ages are identical and the first electrostatic image is 
stored electronically and reused for subsequent charg 
ing of the same card whereby identical image charges 
are produced prior to placing the card in the image 
fixing solutions having different colored particles. 

4. The method of producing an identification card or 
the like comprising silkscreen coating one-half of a 
clear plastic card having a centrally extending fold line 
thereacross on one side of the fold line with one of 
powdered zinc, iron or selenium oxide in a lacquer ve 
hicle which is capable of taking electrostatic charge, 
placing a cold solvent cement on the other half of the 
card, impressing a positive image on the one-half of the 
card by electrostatically charging the one-half of the 
card in one polarity in a dark enclosure and exposing 
the one-half of the card to a light image, fixing the 
image on the one-half of the card by placing the one 
half of the card in an image-setting solution of at least 
one of graphite, powdered molybdenum metaphos 
phate, cobalt ferricyanide and cupric oxide particles 
suspended in alcohol having an affinity for charges of 
the one polarity whereby the particles adhere to the 
surface of the one-half of the card in accordance with 
the image impressed thereon to produce the image on 
the card, drying the card, folding the card along the 
fold line to cohere the cement coated surface of the 
other half of the card to the surface of the one-half of 
the card on which the image has been set to provide an 
identification card which is self-destructing in that on 
separating the halves of the card the image is de 
stroyed. 

5. The method as set forth in claim 1, and further in 
cluding repeating the electrostatic charging and expos 
ing of the coated portion of the card, and further in 
cluding placing the reexposed and recharged portion of 
the card in image-fixing solutions having different col 
ored particles to produce multicolored cards. 

6. The method as set forth in claim 5, wherein the im 
ages are identical and the first electrostatic image is 
stored electronically and reused for subsequent charg 
ing of the same card whereby identical image charges 
are produced prior to placing the card in the image 
fixing solutions having different colored particles. 

7. The method of producing an identification card or 
the like comprising coating a card with a substance ca 
pable of taking an electrostatic charge, impressing an 
electrostatic image on the coated card, fixing the image 
on the coated, charged card with particles adhering to 
the electrostatically charged surface of the card in ac 
cordance with the image impressed thereon, coating a 
transparent cover for the card with a solvent adhesive 
and placing the cover on the card to cover the image 
on the card with the cover with the adhesive in engage 
ment with the image on the card whereby on separating 
the card having the image thereon and the cover for the 
card the image on the card is destroyed. 
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8. The method as set forth in claim 7 wherein the 
image is the face of a person. 

9. The method as set forth in claim 7 wherein the 
image is a portion of a human hand. 

10. The method as set forth in claim 7 and further in 
cluding repeating the impressing of the electrostatic 
image on the coated portion of the card and fixing the 
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image on the portion of the card by particles having a 
different color for each repeated image. 

1. The method as set forth in claim 10 wherein the 
images are identical and wherein the first image is 
stored electronically and reused for subsequently im 
pressing the same image on the same card. 

: k is a sk 


