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Respeiaaa Doctora 

Con Is Presents me permito dar respuesta a su Oficlo N°. 04861 , referents al examen de 
Fondo o de Patentabilidad reahzado a ml sohcitud de Patents de tnvenciôn radicada baja 
el NO. 00-204.121 de Noviembre 7 del aæo 2.000. 

Dicha solicitud Se reflere a "UN SISTEMA ELECTRONICO PARA COMICIOS 
ELECTORALES", de cuyo examen no se encontro satisflctoda Is exposiclOn de Is parte 
correspondlente a las REIVINDICACIONES, hallÆndóse confuses, incoherentes y 
desenfocadas en su contenido. 

Fevisadas las objeciones y anahzadas las indicaclonesrebidas,se pasa a pisentar las 
correcciones pertinentes, concretando on primer tØrmiflo, quØ es Ia quo se pretends 
cubrtr con el amparo de este patents. 

Se express qua se solicita at amparo de tatente pare: Un Sistema electrOnico pare 
Comicios electorales, as decir, un Sistema en of cual se utilizan elementos efectrórsucos 
para reahzar la votaciOn. 

Tales elementos son, on este caso, unos pequefios çontadores electromecØnicos, 
acondicionados para percibir los votos de los candidatos. Naturalmente este sistema done 
inconvenientes pare una votaclOn, los cuales se dØben resolver, conveniente y 
satisfactoriamente. 

Tales inconnientas son: 

1. Una falls en Is comente 0 quo no exists coniente elOctilca en el sitlo de Is votaciOn. 
2. Existe Is posibilidad de Is repeticiOn del voto. 
3. Existe Is posibilidad del vàto simultØneo (quo se vota a Is vez par mØs de un 

candidate), y, 
4. Exists Is posibilidad de Is manipulación de las cantidades en los contadores. 

Quo as el sistema? 

El sistema as un circufto de tres piezas electrOnicas distintas, disefladas para un papal 
diferente cada una, quo interconectadas en debida forma, tienen Is capaddad de realizar. 
autónoma y automÆticamente, la votaciOn on cada jurado electoral en fomia 
independiente, y con la garantia de un solo votoporvotante. es decir corrigiendo los 
inconvenientes anotados. 

Las tres piezas del Sistema, descrita an su orden de funcionamiento, son: 



- 

� PRIMERO Una pequefla Baterla seca, hecha de 12 piles de 1.SV CARACTERIZADA 
por generar Is corriente adecuada pare of correcto funcionamiento del Sistema, qua 
trabaja a un rango entre 12 y 18V DC. Ueva acondicionado un Voltietro DC pare el control 
del Voltaje, kdicando an fauna oportufla, el momento pam el camblo de las piles. Con 

� estapequeæaUnidad,-seevitan los posibles problemas con Is comente alterna 

SEGUNDO La segunda pieza del sistema se denomina UNIDAD cia CONTROL, 
llamada asi par su papal de controlar Is votaciOn. 
Es una UNIDAD pequeæita, qua ye conectada a Is Baterla, y estØ diseæada pare 
desempefler dos funciones vitalas en of sistema: Is pjimera, energizailo, 10 qua Se haca 
putsÆndole un botÆn qua flava an su parts superior, con 10 cual prende un LED indicalivo, 
que Øste Have at [ado, indicando qua et Sistema ha quedado energlzado y listo pare Is 
votaci& La segunda funciôn  to cumpte desconectando at sistema de manera automtica 
en Is operaciAn del Ivuto, superando asi of inconvenlente do Is repeticiOn. 

Esta unidad estâ edemas dotada do tin contador qua ileva acondicionado on forma 
visible y qua funciona de fauna simultÆnea con Los contadores cia los candidatos an Ia 
operaclOn de cede vote, contabilizando de esta forma Is votaciôn cia cede mesa de jurado 
haste at final de Is jomada. 

TERCERO La tercera plaza del Sistema se denomina UNIDAD DE VOTACJON y as 
una caja cerrada qua ye conectada a Is de Control, con un cable de tres hilos: un 
POSmVO, un NEGATIVO y un tercero DE RETORNO, paia Is desconexiôn automÆtica 
del sistema an Is operaciOn del vote. Esta caja contiene, interconectados, unos 
pequeflos contadores electromecÆnicos de 12V, cia 5 dines reseteables, qua have cede 
uno Is foto de un candidato con su nombre, su nümero electoral y un botón 
acondicionado cede uno, pare la operadón del vote. 

La unidad ye ubicada on at Cubiculo y Have debidamente acondicionados, entre los 
contadores, elementos elecfrônicos apropiados, pare restiingWia Ilegada deimniente aim 
solo contador an at momento del voto, impidiendo Is votacion por mØs cia un candidate, 
superando asi of tercer inconveniente, at de La votación simultanea. La caja de Is unidad 
va cerrada con una-tapa varticalbanpamntequeva ennsagrada por-la perLe superior y 
asegurada intemamente con un dispositivo electrOnico, qua solo puede operarse at 
desconectar Is baterla al final de Is yotaciOn. Asi se supers at cuarto Inconvenlente del 
sistema, evitando ha manipulaciOn cia Los guarismos do Los contadores durante Is votaciOn. 

De esta manera El Sistema REMNOICA on buena forma, su capaddad do reallzar 
autOnoma v automAticamente Ia votaclOn an Los Comicios electorates, entregando 
contados los votos cia cede candidato y ye totallzada Is voteclón cia cede mesa de jurado, 
at concluir cada jomada electemi, con Is narantle deun Ivot uor votanta 

Aterdamente, 

JUAN Bta. HERNNDZ 
CC. NO. 6.048.223 do Call 
TEL: 514 20 20 

PIDta Se incluye copia de un Pequeflo Folleto, raIatvo at Sistema y copia de un 
documento relacionado con at orden y of desarrollo de esta idea. 



BREVE HISTORIA DE IJNA INVENCIÔN 

Soy hombre de avanzada edad (un poco mÆs de ochenta aæos); y, lo que es relativamente 
normal, con problemas en Is vision. 

Cuando se establecjô el voto con el TaijetOn, empecØ a te,ier problemas para voter, 
precisamente por lo de Is vista, al punto de que alguna vez sali disgustado de un Jurado por 
los problemas para localizar y sefialar los candidatos, pues era una votaciOn para Senado y 
CÆmara de Representantes. En esa ocasión quedØ pensando Si no serla posible ilegar a 
votar simplemente pulsando un baton, pues en ml trabajo yo tenla relaciOn con mØquinas a 
las que se les operaban botones para diferentes operaciones. 

Este pensamiento se me volviO obseslôn, al punto de Ilegarme a enfrascar en Ia posibilidad 
de idear algo para votar electrOnicamente. Y efectivamente, tiempo despuOs tuve 
oportunidad en el Comercio de ml Ciudad, de tener en mis manos un pequeæo contador 
electrónico que sirve para contar automØticamente. Tuve entonces Is intuición de que estos 
contadorcitos podrIan seivir para reallzar una votaciOn. Pam ello seria necesarlo 
interconectarlos, colocaries las fotos de los candidatos con sus nombres y acondicionarles 
pulsadores para Is operaciOn del voto. 

1-lecha Is prueba, funcionO, pero quedanclo dos problemas por resolver Primero, se podia 
repetir el voto por el mismo candidato, o por otro; y segundo, se podia votar 
simultÆneamente por mâs de un candidato, pulsarido mØs de un botOn simultØneamente. El 
primer problems se resolvió con una pequeiia unidad, diseiiada pare desempefiar dos 
funciones: primers, energizer el sistema, pulsândole un batOn; y Is segunda, desconectarlo 
nuevamente en forms automØtica en Is operaciOn de cada voto. El segundo problems se 
resolvió intercalando en el circuito de los contadores, entre uno y otro, elementos 
electrónicos apropiados, que solo permiten Is Ilegada de corriente a un solo contador, en Is 
operación de voto. 

Se pensO ademÆs en los problemas con Is .energ ía en las concentraciones, por Is 
proliferaciOn de instalaciones y de cables en todos los JUrados de cada Concentración. Se 
resolvió dise,iando una pequeha baterla seca, hecha de piles (recambiables naturalmente) y 
con Is generaciOn de Is energia adecuada par el correcto funcionamiento del Sistema. 
QuedO asI confonnado un equipo de tres piezas para cada Jurado: Is bateria, conectada a Is 
Unidad. que hace el control de Is votaciOn, ambas situadas sobre Is mesa del Jurado. La 
tercera es Is Unidad que lleva los contadores en representaciOn de los candidatos, Is cual vs 
ubicada dentro del Cubiculo de votación, interconectada con Is de control que estÆ en el 
Jurado. 

El equipo conformado por estas tres plezas, realize Is votaciOn autOnomamente en cada 
Jurado, entregando contados los votos de los Candidatos y ya totalizada Is votaciOn de cads 
Jurado, en un contadorcito que lleva Is Unidad de Control. Esto al final de cede Jomada y 
garantizando un solo voto por votante. El sistema garantiza eficiencia y clandad en la 
votaciOn y una optima CREDIBILIDAD en los resultados. AdemÆs las cantidades quedan 
fijadas en los numeradores de los contaclores, hasta el momento en que se resuelva Ilevarlos 
a CEDS,..quedando listos para Is siguiente votaciOn. 
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[54) DIRECT RECORDING ELECTRONIC Attorney, Agent, or Firm�Foley & Lardner 
’VOTING MACHINE AND VOTING PROCESS 

i571 ABSTRACT 
[75] Inventors: John M Davis, 111, Midlothian; Shelby An electumic election system is described, which includes a 

Thomas, Urbarma, both of Va. voting terminal having a first processor for processing voter 

731 ASSI . Election Piedu ,Glen  selection data, a terminal taemory for storing election data, 
and a first transceiver for transmitting first and second TT Co Midlothlan both of Vs. 
control signals and for receiving the election data, and a 

[21] AppL No.: 293,860 
memory cartridge having a second processor, a memory for 
storing election data and security data, and a second tram-

[22] Filed: Aug. 4 1994 celver for receiving the first and second control signals and 
for data. The is transmitting the election second processor 

[51] mt. CL6 . - G07C 13100; G06P 17/60 responsive to the first control signal for controlling the 
(52] U.S. CL ,..., ................ 233150 A; 235/386; 395/212 second transceiver to transmit security data activating the 
(58] Field of Search -. 235/50 R 50 A, voting terminal for receiving voter selection input data when 

� 

.and 
235/50 B, 51, 56, 386; 3641409 the security data authorizes activation of the voting terminal 

to transmit the election data stored in the second 
[56) References Cited memory, and is responsive to the second control signal after 

� . 

C DA’V1rl’ 1Th1MPC 
U.S.L14 

the election data is transmitted for storing security data for 
deactivating the voting terminal from receiving voter mica-

5,189,288 2/1993 Anna at at. ...... _...., 364/409 tion input data. 
5,377,099 1211994 Mlyagawa ..............................364/409 

Primary 
Examiner�Cassandra C. Spyrou . 11 Claims, 2 Drawing Sheets 
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DIRECT RECORDING ELECTRONIC data specific for a particular voter, nor is the card reusable 

VOTING MACIRNE AND VOTING PROCESS by another voter. 

BACKGROUND OF THE INVENTION 5 SUMMARY 0F THE INVENTION 

I. Field of the Invention 
The present invention provides an electronic election 

system which includes a voting terminal having an Input 
The present invention relates to voting systems More device for receiving voter selection data, a first processor for 

particularly, the present invention relates to a memory processing voter selection data, a terminal memory for 
cartridge for use with a direct recording electronic (DRE) 10 storing election data, and a first transceiver for transmitting 
voting machine and a method for using a memory cartridge first and second control signals and for receiving the election 
to define the operation of a DRE voting machine indepen data, and a memory cartridge having a second processor, a 
dently for individual voters, memory for storing electiOn data and security data, and a 

2 Description of the Related Art Many computer based second transceiver for receiving the first and second control 
voting systems are known which improve upon mechanical signals and for transmitting the election data, wherein the 
voting machines which retain vote tallies cast for candidates voting terminal has a receptacle for receiving the memory 
or referendums These known computer based voting sys cartridge and the second processor is responsive to the first 
tems provide the advantage of conveniently programmed control signal for controlling the second transceiver for 

machines which simplify pre-ciection procedures transmitting security data activating the voting terminal for .voting 
prior to an election and which maintain a reliable running 20 receiving voter selection input data and for transmitting the 
tally of votes during the election, election data stored in the cartridge memory when the 

Several known systems utilize a memory cartridge for security data authorizes activation of the voting terminal, 
configuring voting machines and for storing election results. and is responsive to the second control signal after the 
For example, US Pat, No 4641 241 to Borain discloses a 25 

election data is transmitted to the voting terminal for storing 
memory cartridge used in an electronic voting system, The security data for deactivating the voting terminal from 
Boram memory cartridge supplies data for setting up 

a 

receiving voter selection input data. Preferably, the election 
programmable voting machine from an election bcadquar data stored in the cartridge memory includes ballot infor 
tars computer The memory cartridge includes three read matron, and the first and second transceivers are electrically 

W’ only memories, two of which are electrically ei-saile read isolated from each other, and communicate by optical 
30 

only memories (BEPROM) and a third which is a non means 
electrically erasable rend only memory (EPROM) Prior to The present invention also provides a supervisor terminal 
the election, information is stored in the memory cartridge having a receptacle for receiving the cartridge memory 
which associates particular switches of an array of switches wherein the supervisor terminal produces a third control 
on the voting machine with particular candidates or refer 35 signal which causes the second processor to cçmlrol the 
endurns so that the switches correspond to a paper ballot second transceiver for receiving election data (e.g. the ballot 
affixed to the voting machine. The cartridge Is then Inserted Information) and security data for activating the voting 
into the voting machine for setting up the voting machine terminal for receiving voter input selection data. The second 
During the election, the memory cartridge remains inserted transceiver generates another control signal to which the 
in the voting machine and is enabled for storing running 40 supervisor terminal is responsive for receiving the election 
totals of votes cast for each candidate or referendum. At the data to be stored in the cartridge memory 
end of the election, the running total of votes is permanently According to the invention, the second transceiver trans 
stored in the EPROM of the memory cartridge The cartridge mits a fourth control signal and the first processor is 

W is then removed from the voting machine and transported to responsive to the fourth control signal for controlling the 
the election headquarters for totalling the results together 45 first transceiver for transmitting election data stored in the 
with totals permanently stored in memory cartridges from terminal memory, wherein the election data comprises alec-
other voting machines. While the Boram memory cartridge don result data. The second processor is responsive to the 
provides security for election tally integrity, the cartridge election result data and stores the election result data in the 
does not prevent a voter from voting twice, Also, the card cartridge memory. The supervisor terminal generates a fifth 
does not contain data for configuring a voting inaclune with 

so control signal which causes the second processor to control 
election data specific for a particular voter the second transceiver for transmitting the stored election 

U.S. Pat. No ,189 288 to Anno et al discloses an result data, so the supervisor terminal can store the election 
electronic voting terminal which receives a voting card result data-
having a printed bar code with data for controlling the The present Invention also provides a method for con-
presentation of names or issues to each voter, The bar code 

ss 

ti-offing activation of a voting terminal Including the steps of 
does not Identify each voter specifically, but authorizes the storing election data and voting terminal activation data in a 
vote to be tabulated, and provides an Indication to the voting memory in a cartridge, inserting the cartridge into a recap-
terminal as to what language the terminal will be operative tacle in the voting terminal,:, generating a first control signal 
in. After voting the individual’s voting selections are at the voting terminal in response to the cartridge being 
recorded on the voting card and the voting card is rendered 

so 

inserted into the receptacle, activating the voting terminal to 
incapable of further use by the voter by a mark which is receive voter selection data in response to the fist control 
printed on the card by the terminal signal If the voting terminal activation data indicates that the 

The card is returned to the voter and the voter then inserts voting terminal is to be activated, generating a second 
the used voting card ina data urnso that ahard copy ofthe contra] signal at the voting terminal when a voter selection 
ballot is retained for recount purposes. While the Anita at al 65 data is cast, changing the voting terminal activation data in 
card prevents a voter from voting twice, the card does not the first memory to indicate that the voting terminal is to be 
contain data for configuring a voting machine with election deactivated In response to the second control signal and 
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deactivating the voting terminal to not receive voter selec-
tion data. 

According to the invention, a further control signal is 
generated at a supervisor terminal and, in response, the 
voting terminal activation data in the first memory is 
changed to indicate that the voting terminal is to be acti-
vated. A further control signal is generated at the cartridge, 
causing election result data stored in a second memory of the 
voting terminal to be transmitted to the cartridge, and 
election result data is then stored in the first memory. 
Another control signal is generated at the supervisor termi-
nal memory, causing election result data stored in the first 
memory to be transmitted to the supervisor memory, and the 
election result data is then stored in the supervisor memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various objects and features of the present invention, 
together with other advantages and benefits which may be 
attained by its use, will become more apparent in view of the 
following detailed description of the invention taken in 
conjunction with the drawings. In the drawings, wherein like 
reference numerals identify corresponding portions of the 
various embodiments of the DRJi voting system according 
to the present invention: 

P10.1 depicts a voting system according to the present 
Invention. 

FIG. 2 shows a schematic block diagram of supervisor/ 
voting terminal according to the present invention. 

P10.3 shows a schematic block diagram of a personalized 
electronic ballot according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODThlENTS 

FIG. 1 depicts a voting system according to the present 
Invention. A central computer 11 located at an election 
headquarters includes a central election database 12 com-
prising voter registration lists, candidate lists, referendum 
information, ballot configuration, etc. A terminal 13 Is 
connected to computer 11 so that selected information from 
the central election data base can be stored, to be transferred 
to a personalized electronic ballot 14. PEE 14 has an internal 
memory which can be configured for storing election data 
and election results data depending on the particular func-
tion the PEE serves within election system. 

Each Individual voting location (e.g. a voting precinct) 
Includes a supervisor terminal 15 and at least one direct 
recording electronic (DRE) voting terminal 16. Voting ter-
minal 16 Includes a FEB reader/writer for reading and 
writing information to a PEE. Voting terminal 16 is a generic 
voting machine which can be programmed with election 
data for a particular voter location by information stored In 
a PEB which is inserted Into the reader/writer of the voting 
machine. Since voting terminal 16 is configured by election 
data stored in a PER, voting terminal 16 stands alone and is 
not connected to supervisor terminal 15. 

Generally, election data is formulated at the election 
headquarters prior to an election using central election 
database 12 to configure different voter ballot types which 
will be used at each different voting location. That Is, ballot 
data, such as the candidates and/or referendum issues which 
will appear on the ballots for a particular voting location, are 
generated. The election data is then stored on a special PEE, 
known as a supervisor FEB, which is designated for the 
particular voting location and is used for transporting the 

election data between computer 11 and supervisor terminal 
15. A supervisor PEE contains ballot information which is 
specific to the particular voting location. Each voting ter-
minal is also qualification checked for functionality prior to 
the election. With other technologies, each FEB machine 
would have to be completely tested with each of its ballots 
and all voting combinations in accordance with Federal 
Election Commission (FEC) requirements. The present 
supervisor and voting terminals and voter PEE can be tested 

10 generically, since the machines contain no ballot informa-
tion when shipped to the individual voting location. Of 
course, the machines can be shipped to and from the 
individual voting locutions in appropriate containers to 
provide the necessary security and protection from damage. 

is The supervisor PEBS for a particular voting location can 
be configured with ballot data and an activation securing 
code at the election headquarters prior to transport to the 
voting location. At each Voting location, a supervisor PEE is 
inserted into supervisor terminal 15 at its designated voting 
location so that the elçction data can be transferred to 
supervisor terminal 15. 

During the election, 
a 

voter is authorized to vote by an 
appropriate election official. A voter PEE is then pro-
grammed by the supervisor terminal 15 to contain an acti-

25 vatiou security code, and is loaded with specific ballot data 
for the voter. A FEB programmed with ballot data and an 
activation security code is given to the authorized voter and 
the voter proceeds to the any available voting terminal 16 
and inserts the PEE into the FEB reader/writer of the voting 

30 machine. The voting terminal displays a ballot based on the 
ballot data programmed Into the memory of the PEB. The 
voter then selects candidates and/or positions on referen-
dums and casts the ballot. The voting terminal tallies each 
selection of the voter in an Internal memory of the voting 

35 terminal and writes a deactivation security code into the 
memory of the PBS so that particular PEE cannot be used 
again for voting until It is again reactivated. After voting, the 
voter returns the PEE to :a PEE collection box or location. 
Periodically, or as needed, an election official retrieves the 

40 used FEEs from the collection box and reactivates them 
using supervisor terminal 15 by storing an activation secu-
rity code or by clearing the deactivation security code, 
depending upon the exact technique used for activating and 
deactivating the PEBs. Once reactivated, the PEBs can be 

45 reused by subsequent voters. 
After the election is over, an election official Inserts a 

specially programmed supervisor PEB into each voting 
terminal to transfer the vote tally stored within the voting 
terminal to the memory of the special supervisor FEB. The 

.10 combined vote tally of all voting maclanes at the voting 
location Is then tallied in supervisor terminal 15 and stored 
in a supervisor FEB for transport to the election headquar-
ters for reporting the results of that particular voting loca-
tion. The voting terminals are then also returned to the 

55 election headquarters with their respective vote tallies stored 
in their internal memories. 

FIG. 2 shows a schematic block diagram of voting ter-
minal 16, in which, according to the invention, a generic 
voting machine is specifically configured for each voter 

so 

based on election data contained In a PEB. Voting terminal 
16 Includes a sealable housing 20, a processor 21, a memory 
22, a signal isolator 23, a FEB receptacle 24, a display 25, 
a battery 26 and, depending on the specific configuration of 
voting machine 16, vote switch 27. In the case of the 

65 supervisor terminal, an input/output (I/O) connector 28 is 
also provided. Preferably, display 25 Is a liquid crystal 
display (LCD) for displaying ballot Information and is 
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preferably configured as a touch screen display so that a 
voter may select candidates and/or positions on referendums 
by merely touching appropriate locations on display 25 with 
either a finger or a computer pen (not shown). Alternatively, 
if display 25 is not configured as a touch screen display, an 
array of switches 27 can be included as part of voting 
machine 16 for allowing input of voter selections. Signal 
isolator 23 and receptacle 24 together comprise the PEB 
reader/writer of the PEE. 

Processor 21 is coupled to each of memory 22, signal 
isolator 23, display 25 and voter switch 27. Memory 22 
includes a random access memory (RAM) area of sufficient 
size for storing data, such as election information and vote 
tallies, and can include a read only memory (ROM) area of 
sufficient size for storing program data, such as voting 
terminal diagnostics and input/output drivers for Interfacing 
with a PEE 14 inserted into receptacle 24, with display 25 
and with voter switch V.1/0 connector 25 can optionally be 

�included with voting machine 16 for providing additional 
interfacing capability, such as to a printer or to a computer 
for system diagnostics. 

Preferably, processor 21 is a suitable microprocessor 
having sufficient processing capability and speed for oper-
ating voting machine 16, The RAM area of memory 2218 
preferably a low-power static RAM, or equivalent, having 
sufficient size and operating speed for storing the operating 
system software of voting machine 16, any temporary sys-
tem memory requirements, ballot data and vote tallies Both 
processor 21 and memory 22 can be configured as a single 
dedicated integrated circuit having suitable components, or 
as an application specific integrated circuit (ASIC) designed 
specifically for the requirements of voting machine 16. 
Signal isolator 23 Is preferably an infrared detector and a 
light emitting diode (LED) configured as a transceiver for 
bidirectionally coupling data to and from a PEE. 

Battery 26 is connected for powering the various com-
ponents of voting machine 16. Battery 26 is coupled .to 
memory 22 in compliance with FEC specifications for 
voting equipment so that vote tally data is reliably retained 
In memory 22 when voting machine 16 is turned off and 
transported to the election headquarters. Housing 20 sur-
rounds and protects processor 21, memory 22, signal Isolator 
23, PEB receptacle 24 and battery 26 and is sealed using 
well-known techniques for preventing tampering with the 
internal components. 

Display 25 can also be a cathode ray tube (CRT) display 
configured as a touch screen display located external to 
housing 20, in such a configuration of voting terminal 16, 
display 25 is coupled to processor 21 Through a dedicated 
1/0 connector (not shown). 

FIG. 3 shows a schematic block diagram of a FEB. 
According to the invention, a PEB Includes a scaled and 
tamper-resistant housing 30, a processor 31, a memory 32, 
a signal isolator 33 and a battery 35. Processor 31 is coupled 
to memory 32 and signal Isolator 33. Memory 32 includes a 
random access memory (RAM) area of sufficient size for 
storing election data depending upon the specific functions 
of the PEE, that is, whether the FEB is a supervisor PEB or 
a voter FEE. Processor 31 is permanently programmed for 
coranrunication, data integrity management and PEB iden-
tification functions. Signal isolator 33 Is positioned within 
housing 30 adjacent to a transparent window 36 so that 
infrared signals can be transmitted to and received from a 
signal isolator 23 of a voting machine 16. 

Preferably, processor 31 is suitable low-power micropro-
cessor having sufficient processing capability and speed for 

F 
operating FEB 14. However, processor 31 can be embodied 
as dedicated logic circuitry which provides the necessary 
handshaking for communicating with voting machine 16 
and the logic for addressing memory 32. The RAM area of 
memory 32 is preferably a low power non-volatile RAM, 
such as a static RAM or equivalent, having sufficient size 
and operating speed for storing, for example, any temporary 
system memory requirements of FEB 14 and processor 31, 
ballot data and a security code. Additionally, the RAM area 

10 of memory 32 is of sufficiently high enough speed so that 
inconvenient processing delays associated with reading and 
writing data to memory 32 are nonexistent. A unique serial 
number and other identification Information are permanently 
stored in each PER either in a register within processor 31 

15 
or in memory 32 Both processor 31 end memory 32 can be 
configured as a single dedicated integrated circuit having 
suitable components or as an ASIC designed specifically for 
the requirements of PEE 14. Signal isolator 33 is preferably 
an infrared detector and a LED configured as a transceiver 

20 for bidirectionafly coupling data to and from a voting. 
machine. Battery 35 is connected for powering the constitu-
ent components of FEB 14 and Is coupled to memory 32 In 
compliance with FEC specifications for voting equipment so 
that when PEE 14 is operated in a power-down mode, vote 

25 tally data stored In memory 32 during transport to the 
election headquarters is reliably retained In memory 32. 
Preferably, battery 35 is configured as two lithium batteries 
so that the FEB can retain data for an estimated 6-8 years. 
Housing 30 surrounds and protects processor 31, memory 

30 32, signal isolator 33 and battery 35 and is sealed using 
well-known techniques for preventing tampering with the 
internal components. 

During the election, voting terminal 16 detects when FEB 
14 is inserted into PEE receptacle 24 using any one of a 

35 number of well-known techniques, such as a magnetic 
actuator switch. In response, processor 21 transmits control 
signals from signal Isolator 23 to FEB 14 for initiating 
handshaking and data transfer between voting terminal 16 
and PEE 14. Preferably, data transfer is done using a serial 

40 data technique, however, signal isolators 23 and 33 can be 
configured for parallel data transmission. When a voter PEB 
is inserted Into receptacle 24, processor 21 transmits a 
control signal for querying the security code stored in the 
FEB for determining whether the voting terminal can be 

45 activated for casting the voter’s ballot Voting terminal 16 
can only be activated for voting by an activation security 
code stored in a PER. If the security code stored in PEE 14 

,permits the voting terminal to be activated, that Is, an 
activation security code, specific ballot data for the voter 

so who inserted the PEE into the voting terminal is transferred 
from the memory of the PEE to the memory of voting 
terminal 16. That is, specific data for the voter, such as 
candidates, referendum issues and the language the ballot is 
displayed in, Is transmitted from PEE 14 to the memory of 

55 voting terminal 16 via signal Isolators 23 and 33. Processor 
21 responds to the ballot data now stored in memory by 
displaying the specific ballot and configuring touch screen 
areas of display 25 to correspond to the various selections 
presented. by the ballot 

60 Processor 31 updates display 25 accordingly as the voter 
makes selections. When the selections are finalized and the 
ballot is cast, the processor updates a running tally ofballots 
cast stored in memory 22 in a random fashion for assuring 
voter confidentiality. Procuisor 21 then transmits a control 

65 signal to PEB 14 for storing a deactivation security code in 
memory 32 so that PER 14 cannot be used by the voter to 
double vote. FEB 14 is then removed from voting terminal 

111 
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16 and returned to a PBS collection box. Periodicaliy, or as 
necessary, an election official retrieves PEBs from th&col-
lection box for reactivation. That is, each deactivated PEB is 
Individually inserted into supervisor terminal 15 and an 
activation security code Is cleared or written into the PEB 
depending upon the particular technique used to effect the 
activation/deactivation of the PEBs. Reactivated PEBs are 
then supplied to subsequent voters who proceed to any 
available voting terminal for casting a ballot. 

When the election is over, a supervisor PBS is inserted 
into each voting terminal 16. The supervisor PER is con-
figured for retrieving and storing the running vote tally In 
each voting terminal and for printing the election results of 
the voting terminal, using a supervisor terminal, its 110 
connector 28 and a suitable printer. Each voting tenninal 
continues to store Its running tally until it is reconfigured 
prior to the next election. The supervisor PER transmits a 
control signal to voting machine 16 for transferring the 
running tally to the memory of the PBS. After retrieving the 
results, the tally data stored in the supervisor PER can be 
transferred to supervisor terminal 15. In this manner, the 
election result data from all of the voting terminals at a 
voting location can be collected in the supervisor terminal, 
and if desired, transmitted to the election headquarters via a 
modem. The supervisor PEBs also could be transported 
directly to the election headquarters for compilation. 

Various modifications of the DRE voting system accord-
ing to the invention are possible. For example, the isolated 
signal coupling between voting terminal 16 and PER 14 
could be implemented with direct electrical contacts 
between the two devices which connect isolation devices in 
each respective device for providing capacitive, inductive or 
optical isolation. Additionally, voting terminal 16 can be 
powered by an AC power supply with battery 26 providing 
a reliable back-up power supply in the event AC power is 
unavailable and when the election result data is being 
retained in memory 22. Further, a portion of the power 
requirements of a FEB can be supplied via an isolated 
coupling from a voting terminal 16. Voting terminal 16 
according to the invention can also be modified for retro-
fitting existing DRE voting machines. 

Although this description of the Invention with reference 
to the above specified embodiments, the claims and not this 
description limit the scope of the invention. Various modi-
fications of the disclosed embodiments, as well as alterna-
tive embodiments of the invention, will become apparent to 
persons skill in the an upon reference to the above descrip-
tion. Therefore, the appended claims will cover such modi-
fications that 

tall 

within the true scope of the invention.’ 
What is claimed is: 
1 An electronic election system comprising: 
a voting terminal comprising. 

an input device for receiving voter selection data, 
a first processor, coupled to the Input device, for 

processing the voter selection data, 
a terminal memory, coupled to the first processor, for 

storing election data, and 
a first transceiver, coupled to the first processor, for 

transmitting first and second control signals and for 
receiving the election data; and 

a personalized electronic ballot comprising 
a second processor, 
a memory, coupled to the second processor, for storing 

the election data and security data, and 
a second transceiver, coupled to the second processor, 

for receiving the first and second control signals and 
for transmitting the election data; 

the voting terminal having a receptacle for receiving the 
personalized electrcnic ballot; 

the second processor being responsive to the first control 
signal for controlling the second transceiver to transmit 

5 the security data activating the voting terminal for 
receiving the voter selection data and to transmit the 
election data stored in the personalized electronic bal-
lot’s memory when the security data authorizes acti-
vation of the voting terminal, and being responsive to 

10 the second control signal after tim election data is 
transmitted to the voting terminal for storing the secu-
rity data for deactivating the voting terminal from 
receiving the voter selection data. 

2. The electronic election system according to claim 1, 

is further comprising a supervisor terminal having a receptacle 
for receiving the personalized electronic. ballot, the super-
visor terminal having a third transceiver which produces a 
third control signal; 

wherein, the second processor is responsive to the third 
20 control signal for controlling the second transceiver to 

receive the security data for activating the voting 
terminal for receiving the voter selection data. 

3. The electronic election system according to claim 2, 
wherein the second transceiver transmits a fourth control 
signal, and the first processor is responsive to the fourth 
control signal for controlling the first transceiver for trans-
snitting the election data stored in the terminal memory, the 
election data comprising election result data from voter 
selection input; and 

se wherein the second prdcessor Is responsive to the election 
result data for storing the election result data in the 
personalized electronic ballot’s memory. 

4. The electronic election system according to claim 3, 
wherein the third transceiver of the supervisor terminal 

ss generates a fifth contol signal, and the second processor Is 
responsive to the fifth control signal for controlling the 
second transceiver to transmit the stored election result data, 
and wherein the supervisor terminal stores the election result 
data. 

40 S. The electronic election system according to claim 2, 
wherein the second transceiver transmits a sixth control 
signal, and the third transceiver of the supervisor terminal is 
responsive to the sixth control signal to receive the election 
data stored in the personalized electronic ballot’s memory. 

45 6. The electronic election system according to claim 1, 
wherein the election data stored in the personalized elec-
tronic ballot’s memory includes ballot information. 

7. The electronic election system according to claim 1, 
wherein the that and second transceivers are electrically 

so 

Isolated from each other by means of a housing around the 
personalized electronic ballot when the personalized elec-
tronic ballot is inserted Into the voting terminal. 

&A method for communicating a voter’s selection data to 
a voting terminal comprising the steps of 

55 selecting a ballot specific to an individual voter-, 
storing the ballot and voting terminal activation data in a 

memory in a personalized electronic ballot; 
inserting the personalized electronic ballot into a recep-

60 tacle In the voting terminal; 
generating a first control signal at the voting terminal in 

response to the personalized electronic ballot being 
inserted into the receptacle; 

activating the voting terminal to receive voter selection 
65 data In response to the first control signal if the voting 

terminal activation data Indicates that the voting ter-
minal is to be activaleil, 
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