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IRRADIATED-IMAGES DESCRIBED BY ELECTRICAL 
CONTACT IN THREE DIMENSIONS 

RELATED APPLICATIONS 

This application is a continuation-in-part of co-pending, commonly assigned 

U.S. Patent application IRRADIATED IMAGES DESCRIBED BY ELECTRICAL 

CONTACT, Serial No. 09/093,549, filed Jwie 8, 1998. 

Reference is also hereby made to the following two commonly assigned U.S. 

Patent applications: (1) ELECTROLUMINESCENT SYSTEM IN MONOLITHIC 

STRUCTURE, Serial No. 08/656,435, filed May 30, 1996, and (2) ELASTOMERIC 

ELECTROLUMINESCENT LAMP, Serial No. 08/774. 743. filed December 30, 1996, 

the disclosures of which applications are both incorporated herein by reference. Serial 

No. 08/646,435 is now U.S. Patent No. 5,856,029, and Serial No. 081774,743 is now 

U.S. Patent No. 5,856,030. 
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TECHNICAL FIELD OF THE INVENIION 

This invention relates generally to devices generating images corresponding to 

three dimensional contact (such as the grip of a human palm), and more specifically to 

a device that causes a pattern of contact itself to selectively close an open circuit, 

5 where such closure of the circuit energizes an irradiated image directly in register with 

the contact pattern. 
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BACKGROUND OF THE INVENTION 

Devices are known in the art to capture images described by contact on a 

surface. A primary, although by no means exclusive, application for such imaging 

devices is in the area of fingerprinting, whether for security, forensics or other 

5 purposes. Other appiications include analysis of surface texture for classification or 

testing purposes, or recording contact for archival purposes, or possibly mechanical 

duplication. 

10 
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All of the foregoing applications involve translating the image described by 

contact into a reproducible record of the image. For example, in the fingerprint 

application, a time-honored system is to "ink" the fingers and roll them on a paper or. 

card surface. Of course, without further scanning of the results, such systems lack the 

capability to generate computer-ready signals representative of the images. Without 

the storage and analysis capabilities of a computer, cataloging and comparison of such 

fingerprint images is a time-consuming and unpredictable task. 

More recent devices. shine light onto the fingerprint via a prism. The reflected· . 

image may be captured on photosensitive film, or received onto a photosensitive · 

array. In the latter case, the image may then be pixelated and stored as an an8log or " 

digital signal representative of the image. These signals are now available for further · 

processing by computers. 

The prior art references cited with this disclosure demonstrate that 

fingerprinting is a popular application of the "reflected image" teclmique. The same 

"reflected image" technique is also known to be used to scan paper or other textile 

images into scanners and photocopiers. 

The disadvantage with all devices employing a "reflected image" teclmique of 

25 recording images is that by definition they need an independent light source and 

optica1 structure (such as a prism) to create a reflected image. The same is true of 

"reflected image" techniques using radiation outside the visible light band of the 

electromagnetic spectrum. By definition, an independent radiation source and 

reflective/di:ffractive structure is still required. 

I 
.I 
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Other current art devices gen~ting images by contact use proximity sensors 

to detect Changes in .characteristics such as capacitance or magnetic flux. The 

disadvantages of these devices are that (1) they can be Ulllllliable, and (2) they can be 

costly. They are unreliable inasmuch that in detecting variations in, say, capacitance, 

tl)ere is no way to bow whether capacitance ch~e is caused by contact or by some 

other straY: source. Further, an expense must be incurred in such devices in creating 

sensor circuitry having fidelity and resolution comparable to the capability of 

~pturing and resolving reflected radiation such as visible light. 

There is therefore a need.in.the art for a.device generating images described by 

contact, where the contact is the primary source of energy for the image itself. In this 

way, the, extra structure required in "reflected image" techniques would be obviated. 

Further, it would be highly advantageous if such an inventive device did not rely on 

proximity sensors to detect the conta~t. The inventive device would then have 

increased predictability in performance, without requiring complex sensor circuitry to 

interpretthe contact. 

A further disadvantage of the prior art is that prior art devices capturing 

images described by contact are essentially planar, or "two-dimensional". This means ; · 

that the contact to be imaged must either be planar in shape to start with, or 

•tsquashed" or "flattened" in order to present a planar surface for imaging. If the 

contact to be imaged is three-dimensional in native form, the resulting image is 

inevitably distorted or degraded by mch "squashing" or •iflatteni~'t. This current 

two-dimensional limitation on imaging aj>pears to be largely dictated by the prior art's 

reliance on reflected imagery that can only be focused into a plane, and/or a tradition 
. . . 

. ' 

of providing image receiving surfaces (such as paper, glass, or cardboard) that are 

25 most conveniently manufactured in a two-dimensional; planar configuration. Contact 

desired to be imaged, however, does not always present itself in a planar 

configuration. For example~ palm prints create three dimensional contact when 

gripping an object. The prior art appears to lack the ability to create images of palm 

prints gripping an object without transforming the image into a two-dimensional, 

30 planar projection. While the prior art does disclose three-dimensional receptors for 

fingerprints (see, for example U.S. patent no. 5,680,205 issued to Borza), such 
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receptors still approximate a reflected image into a plane. The prior art thus appears 

not to have tackled the problem of how to generate a true three-dimensional image 

described by three-dimensional contact without approximating and/or projecting the 

image into a plane. There is therefore a need in the art for an apparatus generating 

images described by three-dimensional contact without approximation or projection. 
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SUMMARY OF THE INVENTION 

These and other objects~ features and technical advantages are achieved by an 

invention that generates images deseribed by contact, in which the contact itself closes 

an open circuit to generate radiation in a pattern in register with the contact. Jn this 

5 way, an irradiated image reswts, which corresponds directly to the contact pattern 

energizing the radiation. 

The invention thus has immediate (although not exclusive) application to 

fingerprinting techniques. In a preferred embodiment enabled by an 

electroluminescent system without a back electrode, a fingerprint is disposed to close 

10 the open circuit by making contact and thereby serving as a "temporary" back 

electrode. The electroluminescent system then energizes in a pattern in register with 

the contact (i.e. the fingerprint) to emit a high-resolution image of visible light with 

high fidelity to the contact: This image may then be directed on to a photosensitive 

array standard in the art sUiiable for conversion into an electrical signal representative 

15 of the image. Advantageously, pixel8.tion techniques well known in the art may 

generate a digital signal representative of the image. This signal is available for 

: computerized storage, analysis~ processing and comparison. 

Advantageously, the electroluminescent system enabling a preferred 

embodiment is a low cost, screen-printed polymer thick film ("PTF") lamp, which 

20 may be electrically powered at a low AC voltage (say 20 - 30 volts AC) at frequencies 

in a range of 400 Hz to 2 kHz. Such a power supply is well known in the art to be 

available from low voltage integrated circuit inverters (say 3 - 5 volts DC). The 

electroluminescent system will then be very safe to the touch by virtue of the very low 

current levels generated by such an electrical system. 

25 Of course, it will be appreciated that the invention is in no way limited to 

fingerprinting applications. According to the invention, any form of electrically 

conductive contact will describe an irradiated image. Thus, the surface textures of 

many objects, animate or inanimate, may be imaged with the invention. 

Further, the invention is not limited to contact generating visible light via 

30 electroluminescence. Although the preferred embodiment as described is highly 

advantageous, the invention in its broadest form encompasses generating irradiated 
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imaged described by contact, where the contact itse1f closes an open circuit to 

energize radiation in register with the contact. Thus, generation of any radiation in the 

electromagnetic spectrum falls within the scope of the invention. For example, an 

infra-red image could be generated by an open circuit where heat is emitted in pattern 

5 in register with selective closure of the circuit by the contact. Clearly, yet further. 

fidelity and resolution of images described by contact may be available through 

selection of the wavelength of the radiation generated by the invention, as may be 

compatible with the device receiving and interpreting the irradiated image. 

Moreover, the invention is not limited to imaging to two dimensions. As 

10 noted above, a limitation of current systems is that they typically ·reduce a three­

dimensional contact surface (such as, for example, a palm print gripping an object) 

into two dimensions. This may be done optically by a reflected light technique, or 

physicaJly by "squashing" or flattening the contact onto a planar surface, or po~sibJy 

by using a projection technique (anaJogous to mapping the world into an atlas). 

15 Particularly when deployed using elastomeric electroluminescent lamp 

techniques such as disclosed in commonly-assigned U.S. patent applications 

· ELASTOMERIC ELECTROLUMINESCENT LAMP and 

ELECTROLUMINESCENT SYSTEM JN MONOLITHIC STRUCTURE, the 

disclosures of which applications are fully ~ncorporated by reference here~ the 

20 present invention allows true three-dimensional images to be taken of three­

dimensionaJ surfaces. Using a human palm print as an example, the invention may be 

deployed across the three-dimensional outer surface of a handle. The membranous 

properties of elastomeric lamp layers such as disclosed in the above-referenced patent 

applications facilitate deploying the invention on such a three-dimensional surface. 

25 According to the present invention, when a palm grips the handle, three-dimensional 

contact is made corresponding to the three-dimensional handle surface. The contact 

causes the invention to energize an irradiated image that is in register with the three 

dimensional contact. This image may then be converted to an electrical signal by 

pixelation or other techniques, where the electrical signal is representative of the 

30 three-dimensional contact without approximation or projection. 

·' 
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The use of electroluminescence, in the preferred embodiment should not be 

considered as limiting. Clearly, using the contact to form the back electrode of an 

electroluminescent lamp .is a highly advantageous ena~lement of radiation in register 

with contact. The invention, however, is broad in co~cept in that it uses the contact 

S . itself to. close an open circuit to energize radiation in J,"egister with the contact. Thus, 

it will be appreciated that the invention is enabled by m,iy open circuit capable of 

generating radiation in register with selective closure o_f the circuit by a pattern of 

contact, including_three-dimensional. contact 

It is therefore a technical advantage of the pn=sent invention to generate an 

10 irradiated image corresponding_ to contact, by causing the contact to close an open 

_.circuit, t4ereby o~viating the nee4 for additional apparatus such as an independent 

radiation source and reflective/diffractive structur~ to enable a "reflected image." .·. ... ., . . 

It is a further technical advantage of the invention to eliminate the 

.unpredictability and· potential· manufacturing •complexity of devices using "proximity 

1 S .. sensor" structure to, gener~te·an image ()f contact. . 

A yet further technical advantage of the invention is that it can be enabled 

reliably and economically on a screen-printed PTF electroluminescent lamp; where the . 

contact fonns the back ·electrode of the lamp; Visible light in a pattern in register with 

the contact may then be radiated towards a photosensitive array. This array in tum 

20 may pixelate the image and prepare a computer-ready signal co~sponding to the 

image. 

25 

A still further advantage of the present invention is that it enables precise 

imaging of three-dimensional contact surfaces, without distortion or degradation 

foUowing approximation or proj~ction into a two~dimensional plane. 

The foregoing has outlined rather broadly the features and technical 

advantages of the present invention in order that the detailed description of the 

invention that follows may be better understood. Additional features and advantages 

of the invention will be described hereinafter which form the subject of the claims of 

the invention. It should be appreciated by those skilled in the art that the co11:ception 

30 and the specific embodiment discJosed may be readily utilized as a basis for 
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modifying or designing other structures for carrying out the same purposes of the 

present ·invention. It should also be realized by those skilled in the art that such 

equivalent constructions do not depart from the spirit and scope of the invention as set 

forth in the appended claims. 
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BRIEF DES~RIPTIO:N OF IBE DRA WINOS 

For a more complete underst~ding of the present invention,· and the 

advantages thereof, ~ference is now macle to the following descriptions taken in 

conjunction with the accompanying drawings, in which: 

FIGURE 1 is a section view through a preferred embodiment of the present 

invention; 

FIGURE IA is a section view through an alternative embodiment of the 

present invention; 

FIGURE 2 is an enlargement of contact as shown on FIGURES IA and lB. 

FIGURE 3 is a cutaway view of the embodiment of the invention illustrated on 

FIGURE l; 

FIGURE 4 depicts the invention in operation in a two-dimensional 

deployment; 

FIGURES SA and SB are actual thumb print images obtained using the 

15 preferred embodiment in a two-dimensional deployment; 

20 

FIGURE 6 depicts the invention deployed on the three-dimensional outer 

surface of a handle; 

FIGURE 7 depicts the invention deployed on the concave three-dimensional 

outer surface of a fingerprint receptor; 

FIGURE 8 depicts the invention deployed on the concave three-dimensional 

outer surface of a palm print receptor; and 

FIGURE 9 depicts the invention deployed on a vehicle steering wheel. 
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·DETAILED' DESCRIPTION OF THE INVENTION 

As described summarily above, the present invention is directed to an 

apparatus capable of emitting radiation corresponding to zones of contact on a surface, 

where the contact physically closes an open electrical circuit, and where the closure of 

5 the circuit energizes the radiation in a pattern in register with the contact to a high 

degree of fidelity and resolution. This apparatus is particularly advantageous in 

generating fingerprint, palm print, footprint or other skin images where the skin is 

electrically conductive. A preferred embodiment will be discussed with reference to 

generating a visible Jight image of a human thumb print, although as already 

10 discussed, the invention is not limited in this regard. Skin images of other anatomical 

regions of humans, as well as other life fonns, may be generated by the invention, so 

long as the skin whose contact is described by the image is electrically conductive. 

Further, the invention is not limited to generating images of anatomical contact It 

will be appreciated that the other embodiments of the invention may generate 

15 irradiated images described by contact on a contact surface by any electrically 

conductive zone wherein a previously open circuit is now closed by the contact. 

Accordingly, images corresponding to, for example, metal surface textures, or "Water 

marks" on electrically conductive fabrics, textiles or papers may be generated by the 

invention with equivalent enabling effect. 

20 The preferred embodiment will further be discussed with reference to 

generating visible light using an open electroluminescent system closed by contact by 

a thumb print on a contact surface. It will nonetheless be further appreciated, 

however, that the invention is not limited in this regard. Consistent with the 

invention, the area of contact may be described by radiation anywhere in the 

25 electromagnetic spectrum, and not just in the visible light band as enabled by the 

preferred embodiment discussed below. Imagery in, for example, the infra-red, ultra­

violet bands is consistent with the invention where irradiated images of such 

emissions have useful applications. 

Likewise, the use of an open electroluminescent circuit in a preferred 

30 embodiment should not be considered as limiting under the invention. 
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Electroluminescence has useful applic;:ations in the visible light band because an open 

circuit can be deployed easily. and economically in the form of a laminate, where the 

contact to be imaged can fonn a back electrode, thereby closing the circuit and 
. ' . . . ' . 

generating light in register with the contact. It will be appreciated, however, that other 

5 forms of circuitry will be consistent with the invention where contact closes an open 

circuit to generate corresponding irradiated images outside of the visible light band. 

For example, consi~tent with the invention, heat could be generated in register with 

the passage of current through a circuit closed by contact. Accordingly, circuitry 

generatin~ infra-red radiation iJ1 register \Vith circuit-closing contact will be enabled 

10 
,•, 

15 

by the invention. Th~• by selecting vari()US radiation-generating comp<ments in the 

open. circuit to be closed by contact, oth~ types of circuits will enable the invention. 
. ., . ·.. .· ,".•· 

Turning now to FIGURE l,·a general arrangem~t of the preferred· 

.. ,embociiment incluqes hunum th~'t>. 10 mW,ng.thumb. print .contact.on a contact 

. surface. 101 011 electrC)luminescentsyste.m 100. ·.Thumb 10 also concul'l'.Cntly makes 

electrical contact with contact plate 120, contact. pla~ 120 being isolated electrically 

from electroluminescent systel):l l 00. 

With further reference to.FIGURE 1, electroluminescent system 100 comprises 

substrate 105 on which translucent electrode layer l 04 is deposited. In a preferred 

embodiment, substr~te 105 may be any suitable material allowing the passage of 

20 visible light, such as polyester, polycarbonate, vinyl or elastomer. 

25 

In a preferred embodiment, the active ingredient doped into translucent 

electrode layer 104 is Indium-Tin-Oxide ("ITO"), although any other functionally 

equivalent transparent metal oxide dopant known in the art may be used, such as, for 

example, Tantalum-Oxide. In another embodiment (not illustrated) substrate 105 and 

translucent layer 104 may be combined using a pre-sputtered ITO polyester sheet. 

Translucent electrode layer l 04 also includes bus bar 106 connected to power source 

110. Although shown in section on FIGURE 1, it will be appreciated that bus bar 106 

is continuous within translucent electrode layer 104 so as to energize the planar area 

of the layer .. In a preferred embodiment, bus bar I 06 is screen printed on to a substrate 

30 I 05, using a silver polymer thick film (PTF) ink, prior to screen printing of translucent 
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. electrode layer on to substrate 105. It will be appreciated,.however, that bus bar 106 is 

not limited in this way, and may also be, for example, a thin copper strip adhered to 

substrate I 05 prior to depositing translucent electrode layer I 04. Of course. if pre­

sputtered ITO polyester sheet is used to combine substrate I 05 and translucent 

5 electrode layer 104 (not illustratea), then bus bar I 06 may be eliminated. 

Continuing to refer to FIGURE 1, contact surface I 01 is on top of envelope 

layer 107. Envelope layer is an electrically conductive layer protecting 

electroluminescent system 100. Advantageously, envelope layer I 07 is a hard ,,,.earing 

material so as to give contact surface I 01 a long life. Examples of materials suitable 

10 for envelope layer 107 when the invention is practiced in accordance with screen 

printing techniques as described further below are epoxies, polyurethanes, acrylics and 

other similar hard wearing materials. 

Envelope layer 107 and translucent electrode layer 104 are separated by 

dielectric layer 102 and luminescent layer 103. In a preferred embodiment, the layer · 

15 sequence is as shown in FIGURE 1, where luminescent layer 103 is closer to substrate 

105 than dielectric layer 102. The invention would still be enabling if luminescent·· 

layer 103 and dielectric layer 102 were reversed. Light irradiated· from luminescent · 

layer 103 would then have to pass through dielectric layer t 02 to reach substrate 105, 

however, possibly with disadvantageous effects such as energy loss, diffusion or 

20 diffiaction. Accordingly, a preferred embodiment arranges the layers as shown in 

FIGURE 1. 

In a preferred embodiment, the active ingredient in dielectric layer 102 is 

Bariwn-Titanate and in luminescent layer 103 is encapsulated Phosphor. Inks doped 

with these ingredients are screen printed down on top of each other before envelope 

25 layer J 07 is screen printed do\vn to seal the system. Note that for optimum results, 

luminescent layer 103 should be deposited extremely evenly to generate a constant 

and predictable light emission by contact. at any point on contact surface I 0 I. 

FIGURE IA depicts an alternative embodiment in which envelope layer 107 

on FIGURE 1 is omitte<1 its function replaced by a hard wearing dielectric layer 

30 102A. In FIGURE IA, therefore, contact surface IOIA is on dielectric layer 102A. 
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Dielectric layer 102A on FIGURE· IA is advantageously comprisedofBarium­

Titanate doped into a screen printed layer of epoxy, ~e epoxy selected as the binder 

for hard-wearing and environmental-resisting life. The advantage of the embodiment 

according to FIGURE lA, of course, isthatit has le~s components and so is therefore 

5 more economical te> manufacture. The rliSJ!clvantag~ C?~pared to.the embodiment of 

FIGURE l, how~ver, is that as dielectric layer 102A, w~ from use, the layer itself 

deteriorates. Ultimately, as wear continues, this may directly affect the luminescent 
. . ' 

fidelity of the inv~tive apparatus in describing contact on contact surface JO 1 A. To 

prepare and prolong the life of the system depicted on FIGURE lA, therefore, 
. . :.:.·· '•: 

10 additional catalytic cross-linking of the system is highly advantageous, using chemical 

or ultra-violet treatment techniques known.in the art. 

Returning now to FIGURE 1, it will be seen.that electroluminescent system 

100 is incomplete inasmuch that it lacks a back electrode .. Further, when power· 

source 110 is coupled between bus bar 106 and contact plate 120 as shown in 
; ;'' . .. . 

15 FIOURE 1, an open circuit results, stretching from contact surface 101, through· 

electroluminescent system 100, and round to contact plate 120 via power source 110. 

According to the present invention, and as ~own on FIGURE I, thumb 10 

completes the open circuit, by concurrently touching contact plate I 20 and making 

thumb print contact with contact surface 10 l. It will be appreciated that contact plate 

20 120 is but one choice of enabling electrical contact with thumb 10,. and other methods 

(such as a wire attached by an electrode) would have an equivalent enabling effect. 

Of particular inventive significance.; however, is that thumb 10 makes thumb 

print contact with contact surface 101 .. As enlarged pn FIGURE 2, thumb 10 makes 

. selective zones of contact Cina pattern described by, ridges 201 touching contact 

25 surface 101, while valleys 202 remain clear. The open circuit described above with 

respect to FIGURE 1 is thus selectively closed in a pattern in register with zones of 

con~ct C. This circuit in turn causes electroluminescent system 100 to energize in a 

pattern in register with zones of contact C, so that luminescent layer irradiates a 

visible light image with high fidelity and resolution to zones of contact C. In the 
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embodiment of the invention shown on FIGURE 1. this irradiated image is projected 

downwards through substrate 105. 

FIGURE 1 also shows photosensitive array 1 SO immediately below substrate 

105. Photosensitive array 150 may then pixelate the irradiated image described by 

S zones of contact Con FIGURE 2 into electrical signals representative of the image. 

These signals may be processed further according to the application for the inventive 

apparatus .. 

Referring back to discussion at the beginning of this section, therefore, it will 

be seen that thumb 10 on FIGURE 1 may be substituted for other electrically 

10 conductive structures whose surface texture can be described by an irradiated image 

via contact with contact surface 101. Moreover, although FIGURE 1 has described an 

electroluminescent system generating a visible light image describing zones of contact 

Con the contact surface 101, a broader aspect of the invention is that irradiated 

images are generated by selectively completing an open electric circuit in register with 

15 the contact. Thus, as described earlier, other forms of radiation generated via selective 

closure of other types of open circuit fall within the scope of the invention. 

FIGURE 3 illustrates the invention in cutaway view. As suggested earlier, a 

preferred embodiment of the invention deploys electroluminescent system 100 (as 

shown on FIGURE 1) by successively screen printing layers according to the 

20 described laminate. Advantageously, screen printing techniques such as described and 

enabled in great detail in above-referenced U.S. patent application 

ELECTROLUMINESCENT SYSTEM IN MONOLITHIC STRUCTURE, 

incorporated herein by reference, will be used to enable the present invention. 

Specifically, materials, quantities and techniques disclosed in the above-referenced 

25 co-pending application using a vinyl resin carrier in gel form will enable a hard­

wearing electroluminescent laminate suitable for"the thumb print application described 

herein. 

FIGURE 4 illustrates the irradiated image R of the invention described by 

thumb print contact of thumb 10 on contact surface 101. In FIGURE 4, image R is 
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passing through to photosensitive may 150 as described above with reference to 

FIGURE 1. 

FIGURES SA and 5B are representations of ~umb print images irradiated in 

accordance with the preferred embodiment as desctjbed herein. as captured by a 

5 digital camera .. The high degree of fidelity and resoluti9n will be appreciated. 

With reference to the preferred· embodiment, application-specific adjustment 

of layer thickness of the· electroluminescent system may be necessary, in combination 

with corresponding adjustment of power source parame~ers and dopant 

concentrations, in order to maximize fidelity, contrast and resolution. For example, in 

· 10 the thunib print generator described herein using, an electroluminescent system 

detailed in above-referenced U.S. application ELECTROLUMINESCENT SYSTEM 

IN MONOLITHIC-STRUCTURE~ power source 110 on FIGURE 1 should generate at 

least 20 volts AC al appfo:Ximately 1.5 kHz. Note~ however, that a voltage in excess · 

of 50 vhlts AC ma:f,genetate an efoctrical sensation to an.adult human user, albeit 

· 15 hanriless at the lev~ls-of ¢mrent gene111ted by the apparatus. Power source 

requirements will al.so v~ with the phySical siZe of the irradiated image expected to 

., ··described by cont&Ct. For example, in the arrangement described above, 

experimentation has shoWn 20 volts AC at 1.5 kHz generates a satisfactory image for 

a human fmgerprint or thU:mb print, while 30 volts AC at 2 kHz is needed for a 

20 satisfactory palm print image. 

Note that from an applications standpoint, integrated circuit chip-based 

inverter modules convert low direct current voltages O volts to S volts) to the 

suggested alternating current voltages and frequencies described The low currents 

generated by these modules are ideal for PTF electroluminescent systems and are very 

25 safe for human use~ 

As noted above, it will be noted that the invention as shown an described is 

not limited to two-dimensional deployments. It will be recognized that many surfaces 

desired to be imaged (including fingerprints and palm prints) are natively three­

dimensional in ~ape, and so have to be "squashed" or "flattened" into a plane to be 

30 imaged by many prior art devices. Using electroluminescently-active laminates with 
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membranous properties such as disclosed in above-referenced U.S. applications 

ELASTOl\ffiRIC ELECTROLUMINESCENT LAMP and 

ELECTROLUMINESCENT SYSTEM IN MONOLilHIC STRUCTURE, however, 

the present invention may easily be deployed on three-dimensional surfaces, so that 

5 three-dimensional contact may be received on such surfaces and unaged without 

"squashing" or "flattening~'. For example, ELECTROLUMINESCENT SYSTEM IN 

MONOLITHIC STRUCTURE discloses forming an e]ectroluminescently-active 

laminate by depositing successive electroluminescently-active layers as 

electroluminescently-active dopants suspended in a vinyl resin carrier in gel form. 

10 ELASTOl\ffiRIC ELECTROLUMINESCENT LAMP discloses disp()sing the 

electroJuminescently-active laminate of ELECTROLUMINESCENT SYSTEM IN 

MONOLITIIIC STRUCTURE upon a membranous layer such as an elastomer layer, 

so as to create an electroJuminescently-active laminate with membranous properties~ 

It will thus be appreciated that deployment of the present invention on three-

15 dimensional surfaces may be accomplished by affixing such electroluminescently­

active laminates with membranous properties onto the desired surfaces. 

FIGURES 6 through 9 illustrate examples of such three-dimensional 

deployments of the preferred embodiment of the present invention. In each ca8e, 

electroluminescent system 100 is deployed on the three-dimensionaJ outer surface of 

20 an object disposed to receive corresponding three-dimensional contact by either a 

palm print or a fingerprint. In FIGURE 6, the object is a handle 610. In FIGURE 7. 

the object is a fingerprint receptor 710. In FIGURE 8, the object is a palm print 

receptor 810. In FIGURE 9, the object is a vehicle steering wheel 910 

(electroluminescent system 100 shown hidden in contact with the palm on FIGURE 

25 9). 

With reference to FIGURES 6 through 9 in view of above-referenced U.S. 

application ELASTOl\ffiRIC ELECTROLUMINESCENT LAMP, it will be 

appreciated that in each deployment, electroluminescent system 100 of the present 

invention can be made to have membranous properties. It will be recognized that such 

30 membranous properties allow electroluminescent system 100 to be affixed to, and 
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conform to, just about any three-dimensional surface on which corresponding three­

dimensional contact is expected to be received. When contact is made, 

electroluminescent system .100 then generates an image in register with the three­

dimensional contact;. without distortion or degradation •due to approximation or 

5 projection into a plane. 

It will be further appreciated that in each of the corresponding three-

. dimensionally-shaped.exemplary deployments shown on FIGURES 6 through 9, a 

photosensitive array may also be contoured under electroluminescent system 100 so 

that the three-dimensional. image irradiated by Contact may be captured precisely by 

10 the array.- The electrical signal generated by the array is thus truly representative of 

the three-dimensional contact. 

Although the present invention and its advantages have been described in 

detail, it should be understood that various changes,: mbstitutions and alterations can 
. . 

. be made herein without departing:frOm the spirit and scope of the invention as defined 

15 by the appended claims. · 
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CLAIMS 

We claim: 

1. A method for generating a three-dimensional image describing 

selective corresponding three-dimensional contact, comprising: 

(a) deploying an open electric circuit across a three-dimensional receiving 

surface, the circuit including a source of radiation energizable upon closure of the 

electric circuit; 

(b) touching the receiving surface with a three-dimensional contact 

surface, wherein said touching is effective to selectively close the electric circuit in a 

three-dimensional pattern in register with zones of contact between the contact surface 

and the receiving surface; and 

(c) responsive to said selective closure of the electric circuit, generating a 

three-dimensional image corresponding to said zones of contact, the image comprising 

radiation energized in said three-dimensional pattern. 

11111111111111111111111111 1111 
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2. . A method for ~enerating a three-dimensional image describing 

selective corresponding three-dimensional contact, comprising: 

(a) disposing a laminate over a three-dimensional·base surface, the 

laminate including an outer receiving surface, a luminescent layer, a dielectric layer 

5 and a translucent electrode layer, the receiving surface on the laminate separated from 

the translucent electrode layer by the dielectric layer and the luminescent layer; 

(b) connecting a power source to.ihe translucent electrode layer; 
. . 

( c) touching the receiving surface with a three-dimensional contact 

surface, wherein said touehing is effective to selectively couple the power source 

1 o through the contact· surface and across the laminate In a three-dimensional pattern in 

; . . . register with zones of contact betWeen the contact surface and the receiving surface; 

and· 

(d) re~onsive to said selective coupling, energizing the luminescent layer 

so as to generate ll~t in said ~~_mensionai pattern. 

3. The method. of claim 2, in which the contact surface is topographically 

uneven. 

4. The method of claim 2, in which the laminate is a prefabricated 

membranous polymer thick film laminate affixed to the base surface. 

5. The method of claim 4, in which the laminate includes a membranous 

layer upon which successive electroluminescently-active layers are deposited, the 

electroluminescently-active layers deposited as electroluminescently-active dopants 

suspended in a vinyl resin carrier in gel fonn. 

1 llllllJ 1111~ lllJI Ill~ II ff 11 
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6. Apparatus for generating an electroluminescent image describing three-

dimensional contact on an electroluminescent system by an independent three­

dimensional contact surface, comprising: 

a contoured laminate, the laminate having an outer receiving surface, the 

5 laminate including a luminescent layer; a dielectric layer and a translucent electrode 

layer, the laminate further disposed so that the receiving surface is separated from the 

translucent electrode layer by the dielectric layer and the luminescent layer; 

10 

means for concurrently connecting a power source to the translucent electrode 

and to the contact surface; and 

means for selectively coupling the power source across the laminate in a three­

dimensional pattern in register with zones of contact between the contact surface and 

the receiving surface, wherein responsive to said selective coupling, the luminescent 

layer generates light in said three-dimensional pattern. 

7. The apparatus of claim 6, in which the contact surface is 

topographically uneven. 

8. The apparatus of claim 6, in which the contact surface is selected from 

the group consisting of: 

(a) a fingerprint; and. 

(b) a palm print. 

9. The apparatus of claim 6, in which the laminate is a pre-fabricated 

polymer thick film laminate with membranous properties. 

10. The apparatus of claim 6, in which selected ones of the translucent 

electrode, dielectric and luminescent layers are deposited using a screen printing 

process. 

111111111111111111111111111111 
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11. The apparatus of claim 6, in which selected neighboring ones of the 

translucent electrode, dielectric and luminescent layers· are suspended in a unitary gel 

vehicle prior to deposition thereof. 

12. The apparatus of claim 6, in which tlie means for connecting the power 

source to the translucent electrode layer includes a bus bar layer in the laminate, the 

laminate further disposed so that th~ translucent electrode layer sqrarates the bus bar 

layer from the receiving surface. 

13. The apparatus of claim 6, in whi6h the means for connectilig the power 

source to the corita~t "surrace includes· ari. electrode di.sposed iii physical proximity to 

the receivmg surfade so ihit the-~ontactstlrface can touch the electrode concurrently 

with making co~taCt With the' receiving
0

:surrace~ 

14. The apparatus of claim 6~ in which the translucent electrode layer 

includes indium-tin-oxide as an active ingredient. 

15. The apparatus of claim 6, in which the dielectric layer includes barium-

titanate as an active ingredient. 

16. The apparatus of claim 6, in which the luminescent layer includes 

encapsulated phosphor as an active ingredient. 
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17. Appanifus for generating a three-dimensional electroluminescent image 

describing corresponding three-dimensional contact on an electroluminescent system, 

the three-dimensional contact made by a three-dimensionally shaped contactor having 

an intermittent contact surface, the apparatus comprising: 

an contoured laminate, the laminate having an outer receiving surface, the 

laminate comprising: 

a dielectric layer including barium-titanate as an active 

ingredient; 

a luminescent layer including encapsulated phosphor as an 

active ingredient; 

a translucent electrode layer including indium-tin-oxide as an 

active ingredient; and 

a bus bar layer; 

the laminate further disposed so that (1) the receiving surface is separated :from. 

15 the translucent electrode layer by the dielectric layer and the hnninescent layer, and (2) 

the translucent electrode layer separates the bus bar layer from the receiving surface; 

means for concurrently connecting a power source to the bus bar and to the 

contactor, the means for connecting to the contactor including an electrode disposed in 

physical proximity to the receiving surface so that the contactor can touch the 

20 electrode concurrently with making contact with the receiving surface; and 

means for selectively coupling the power source across the laminate in a three­

dimensional pattern in register with zones of contact between the contactor and the 

receiving surface, wherein responsive to said selective coupling, the luminescent layer 

generates light in said three-dimensional pattern. 

18. The apparatus of claim 17, in which the power source generates 

between 20 volts and 40 volts AC, at a frequency in the range of 1.5 kHz and 2 kHz. 

11111111 111111 11111 11111111111 
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19. The apparatus of claim 17, in which the contactor is selected from the 

group consisting of: . 

(a) a fingerprint; and 

(b) a palm print. 

20. The apparatus of claim 17. in which the laminate is a pre-fabricated 

electroluminescently-active laminate with membranous properties, the laminate 

affixed to a three-dimensional base surface, the base surface contomed so as to 

substantially receive the three-dimensional shape of said contactor. 

111111111111111111111111111111. 
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