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Con la Presente me permito dar respuesta a su Oficio N°j 04861, referente al examen de
Fondo o de Patentabilidad realizado a mi solicitud de Patente de Invencion radicada bajo
el N°. 00-204.121 de Noviembre 7 del afio 2.000.

Dicha solicitud se refiere a “UN SISTEMA ELECTRON!CO PARA COMICIOS
ELECTORALES", de cuyo examen no se enconird satisfactoria la exposicion de la parte
correspondiente a las REIVINDICACIONES, haﬂéndose confusas, incoherentes y
desenfocadas en su contenido. ‘

Revisadas las objeciones yanaimdas!asmﬂammmdas ‘Se pasa a presentar las
correcciones pertinentes, concretando en primer tenmno qué es lo que se pretende
cubrir con el amparo de esta patente, ‘

\
Se expresa que se solicita e amparo de tatente para:, Un Sistema electionico para
Comicios electorales, es decir, un Sistema en el cual se utilizan elementos electrénicos
para realizar ‘la votacion. |
Tales elementos son, en este caso, unos pequeiios contadores electromecanicos,
acondicionados para percibir los votos de los candidatos. Naturalmente este sistemna tiene
inconvenientes para una votacion, los cuales se deben resolver, conveniente y
satisfactoriamente. 1

Tales inconvenientes son:

Una falla en la corriente 0 que no exista comriente eléctrica en el sitio de la votacién.
Existe la posiilidad de la repeticion del voto.

Existe ia posibilidad del voto simultdneo (que se vota a la vez por méas de un
candidato), y.

Existe la pombmdad de la manipulacion de las canhdades en los contadores,

& WO

Que es el sistema?

El sisterna es un gircuito  de tres piezas electronicas distintas, disefiadas para un papel
diferente cada una, que interconectadas en debida forma, fienen la capacidad de realizar,
autonoma y autométicamente, la votacibn en cada jurado electoral en forma
independients, y con la garantia de un_solo voto por votam, es decir corrigiendo los
inconvenientes anotados.

Las tres piezas del Sistema, descrita en su orden de funciohamiento, son:
|



PRIMERO  Una pequefia Bateria seca, hecha de 12 pilas de 1.5V CARACTERIZADA

por generar la corriente adecuada para el comecto funcionamiento del Sistema, que
trabaja a un rango entre 12 y 18V DC. Lieva acondicionado un Volitietro DC para ef control
del Voliaje, indicando en forma oportuna, el momento para el cambio de las pilas. Con

- gsta pequefia Unidad, se'evitan los posibles problemas mn ia comiente altema.

SEGUNDO La segunda pieza del sistema se denomma UNIDAD de CONTROL,
Hamada asi por su papel de controlar la votacion.

Es una UNIDAD pequeiiita, que va conectada a la Bateria y estd disefiada para
desempefiar dos funciones vitales en el sistema: la pﬂmera energizario, 1o que se hace
pulsandole un botén que lleva en su parte superior, con lo cual prende un LED indicativo,
que éste lleva al lado, indicando que él Sistema ha quedado energizado Yy listo para la
votacion. mmwmmmdm&mm
en la operacitn del volo, superando asi el inconveniente de la repeticién.

Esta unidad estd ademas dotada de un contador que lleva acondicionado en forma
visible y que funciona de forma simulténea con los contadores de los candidatos en la
operacion de cada voto, contabilizando de esta forma la votaclén de cada mesa de jurado
hasta el final de la jornada. :

TERCERO La tercera pieza del Sistema se denomina UNIDAD DE VOTACION y es
una caja cerrada que va conectada a la de Control, con un cable de fres hilos: un
POSITIVO, un NEGATIVO y un tercero DE RETORNO, para la desconexion automatica
del sistema en ia operacién del voto. Esta caja contiene, interconectados, unos
pequefios contadores electromecanicos de 12V, de 5 cifras reseteables, que lleva cada
uno la foto de un candidato con su nombre, sunumemelectnralymbomn
acondicicnado cada uno, para la operacion del voto. 1

l.a unidad va ubicada en el Cubiculo y lleva debldamente acondicionados, entre los
contadores, elementos electrénicos-apropiados, pamresmngwiaﬂegada de-comiente aun
solo contador en el momento del voto, impidiendo la votacion por més de un candidato,

superando asi el tercer inconveniente, el de la votacién simultanea. La caja de la unidad
va cefrada conunatapa vertical transparente que va envisagrada porla parte superior y
asegurada intemamente con un dispositivo electronico, que sélo puede operarse al
desconectar la bateria al final de la votacién. Asi se supera el cuarto inconveniente del
sistema, evﬁando!amampzﬂacrbnde!osguansmosdebswﬁadoresdwanﬂiavmén

De esta manera El Sistema REIVINDICA en buena forma su capacidad de realizar
autégoma y QQMcamm la votacién en los comms electorales, entregando

JUAN Bta. HE - _"',':_"'_-"‘

- CC. N°. 6.048.223 de Cali

TEL: 514 20 20

P/Dta Se incluye copia de un Pequefio Folleto, mlativo al Sistema y copia de un
documento relacionado con el orden y el desarrollo de esta idea.



BREVE HISTORIA DE UNA INVENCION

Soy hombre de avanzada edad (un poco mas de ochenta anos); y, lo que es relativamente
normal, con problemas en la vision. ‘

Cuando se establecid el voto con el Tarjetdn, empecé a tener problemas para votar,
precisamente por lo de la vista, al punto de que alguna vez sali disgustado de un Jurado por
los problemas para localizar y senalar los candidatos, pues era una votacion para Senado y
Camara de Representantes. En esa ocasion quedé pensando si no seria posible llegar a
votar simplemente pulsando un boton, pues en mi trabajo yo tenia relacion con maquinas a
las que se les operaban botones para diferentes operaciones.

Este pensamiento se me volvid obsesion, al punto de llegarme a enfrascar en la posibilidad
de idear algo para votar electrénicamente. Y efectivamente, tiempo después tuve
oportunidad en el Comercio de mi Ciudad, de tener en mis manos un pequefio contador
electrénico que sirve para contar automaticamente. Tuve entonces la intuicion de que estos
contadorcitos podrian servir para realizar una votacion. Para ello seria necesario
interconectarlos, colocarles las fotos de los candldatos con sus nombres y acondicionarles
pulsadores para la operacion del voto.

Hecha la prueba, funciond, pero quedando dos problemas por resolver: Primero, se podia
repetir el voto por el mismo candidato, o por otro; y segundo, se podia votar
simuitaneamente por mas de un candidato, pulsando mas de un boton simultaneamente. El
primer problema se resolvid con una pequefia unidad, disefada para desempeiiar dos
funciones: primera, energizar el sistema, pulsindole un botdn; y la segunda, desconectario
nuevamente en forma automatica en la operacion de cada voto. El segundo problema se
resolvid intercalando en el circuito de los contadores, entre uno y otro, elementos
electronicos apropiados, que sélo permiten la llegada de corriente a un solo contador, en la
operacion de voto.

Se pensd ademas en los problemas con la energia en las concentraciones, por la
proliferacion de instalaciones y de cables en todos los Jurados de cada Concentracion. Se
resolvid disefiando una pequeiia bateria seca, hecha de pilas (recambiables naturalmente) y
con la generacién de la energia adecuada par el correcto funcionamiento de! Sistema.
Quedéd asi conformado un equipo de tres piezas para cada Jurado: la bateria, conectada a la
Unidad- que hace el control de la votacion, ambas situadas sobre la mesa del Jurado. La
tercera es la Unidad que lleva los contadores en representacion de los candidatos, la cual va
ubicada dentro del Cubiculo de votacion, interconectada con la de control que esta en el
Jurado.

El equipo conformado por estas tres piezas, realiza la votacion auténomamente en cada
Jurado, entregando contados los votos de los Candidatos y ya totalizada la votacion de cada
Jurado, en un contadorcito que lleva la Unidad de Control. Esto al final de cada Jomada y
garantizando un solo voto por votante. El sistema garantiza eficiencia y claridad en la
votacién y una 6ptima CREDIBILIDAD en los resultados. Ademas las cantidades quedan
fijadas en los numeradores de los contadores, hasta el momento en que se resuelva llevarlos
a CEROS,.quedando listos para la siguiente votacion.

C.C. 6.048.233 de Cali
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An electronic election system is described, which includes a
voting terminal having a first processor for processing voter
selection data, a terminal memory for storing election data,
and a first transceiver for transmitting first and second
control signals and for receiving the election data; and a

memory cartridge having a ‘'second processor, a memory for’

storing election data and security data, and a second trans-

celver for receiving, the first and second control signals and
for transmitting the election data. The second processor is
responsive to the first control signal for controlling the
second transceiver to transmit security data activating the
voting terminal for receiving voter selection input data when
the security data authorizes activation of the. vonng terminal
and to transmit the clection data stored in the second
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DIRECT RECORDING ELECTRONIC
VOTING MACHINE AND VOTING PROCESS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to voting systems, More
particularly, the present invention relates to a memory
cartridge for use with a direct recording electronic (DRE)
voting machine and a method for using a memory cartridge
to define the operation of a DRE voting machine indepen-
dently for individual voters, '

2. Description of the Related Art Many computer-based
voling systems are known which improve upon mechanical
voting machines which retain vote tallies cast for candidates
or referendums, These known computer-based voting sys-
tems provide the advantage of converiently programmed
voting machines which simplify pre-election procedures
prior to an election, and which maintain a reliable running
tally of votes during the election.

Several known systems utilize a memory cariridge for
configuring voting machines and for storing election results.
For example, U.S. Pat, No, 4,641,241 to Boram discloses a
memory cartridge used in an electronic voting system, The
Boram memory cariridge supplies.data for sefting up a
programmable voting machine from an election headquar-
ters computer. The memory cartridge includes thres read
only memories, two of which are electrically erasable read
only memorics (EEPROM) and a third which is a non-

electrically erasable read only memory (EPROM). Prior 1o

the election, information is stored in the memory cartridge
which associates particular switches of an array of switches
on the voting machine with particular candidates or refer-
endums so that the switches correspond to a paper ballot
affixed to the voting machine. The cartridge is then inserted
into the voting machine for setting up the voting machine.
During the election, the memory cartridge remains insetted
in the voting machine and is enabled for storing running
totals of votes cast for each candidate or referendum. At the
end of the election, the runniug total of votes is permanently
stored in the EPROM of the memory cariridge. The cartridge
i3 then removed from the voting machine and transported to
the election headquarters for totalling the results together
with totals permanently stored in memory cariridges from
other voting machines. While the Boram memory cariridge
provides security for election tally integrity, the cartridge
does not prevent a voter from voting twice. Also, the card
dloes not contain data for confignring a voting machine with
election data specific for a particular voter..

1.8. Pat. No. 5,189,288 to Anno et al. discloses an
electropic voting terminal which receives a voting card
baving a printed bar code with data for controlling the
presentation of names or issues to each voter. The bar code
does not identify each voter specifically, but authorizes the
vote to be tabulated, and provides an indication to the voting
terminal 25 to what language the terminal will be operative
in, After voting, the  individual’s voting selections are
recorded on the voting card and the voting card is rendered
incapable of further use by the voter by a mark which is
printed on the card by the terminal.

The card is returned to the voter and the voter then inserts

the used voting card in a data um so that a hard copy of the .

ballot is retained for recount purposes. While the Anrto et al.
card prevents a voter from voting twice, the card does not

contain data for configuring 2 voting machine with election,
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2
data specific for a pa:umﬂar voter, nor is the card reusable
by another voter.

SUMMARY OF THE INVENTION

. The present invention 3provides an electronic election
system which includes a yoting terminal having an input

* device for receiving voter selection data, a first processor for

processing voter selection data, a terminal memory for
storing election data, and 4 first transceiver for transmitting
first and second control signals and for receiving the election
data, and a mémory cartridge having a second processor, a
memory for storing election data and security data, and a
second transceiver for receiving the first and second control
signals and for transmitting the election data, wherein the
voting terminal has a receptacle for Teceiving the memory
cartridge and the second processor is responsive to the first
control signal for controlling the second transceiver for
transmxttmg security data activating the voting terminal for
receiving voter selection input data and for transmitting the
election data stored in the carridge memory when the
security data authorizes activation of the voting terminal,
and is responsive to the second control signal after the
election data is transmitted to the voting terminal for storing
secunty data for deactivating the voting terminal from
receiving voter selection input data. Preferably, the election
data stored in the cartridge memory includes ballot infor-
mation, and the first and second transceivers are electrically
isolated from each mher, and communicate by optical
means.

The present invention also provides a supervisor terminal
having a reccptacle for teceivmg the cartridge miemory
wherein the supervisor terminal produces a third control
signal which causes the second processor to control the

. sécond transceiver for receiving election data (e.g. the ballat

information) and security 'data for activating the voting
terminal for recelving voter input selection data. The second
transceiver generates another control signal to which the
supervisor terminal is responsive for receiving the election
data to be stored in the cartridge memory,

According to the invention, the second transceiver trans-
mits a fourth control signal, and the first processor is
responsive to the fourth control signal for controlling the
first transceiver for transmitting election data stored in the
terminal metmory, wherein the election data comprises elec-
tion result data. The second processor is responsive to the
election result data and stores the election result data in the
cartridge memory. The supdrvisor terminal generates a fifth
control signal which causes, the second processor 1o control
the second transceiver for tmnsmimng the stored election

. result data, so the supemsor terxmnal can store the election

result data

The present invention also provides a method for con-

trolling activation of a voting terminal including the steps of
storing election data and voting terminal activation data ina
memory in 2 cartridge, inserting the cartridge into a recep-
tacle in the voting terminal, generating a first control signal
at the voting terminal in response to the carmdge being
inserted into the receptacle, activating the voting terminal to

- receive voter selection data in response to the first control

signal if the voting terminal activation data indicates that the
voting terrminal is to be activated, genmerating a second
control signal at the voting terminal when a voter selection
data is cast, changing the voting terminal activation data in

. the first memory to indicate that the voting terminal is to be

deactivated in- response to the second control signal, and
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deactivating the voling terminal to not receive voter sclec-
tion data.

According to the invention, a further contro) signal is
generated at 2 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 2 second memory of the
voling terminal to be transmitied 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
memaory to be travsmitted to the supervisor memoty, and the
election result data is then stored in the supervisor memory.

BRIEF DESCRIPTION OF THE DRAWINGS

The various objects and features of the prasent 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
varions embodiments of the DRE voting system according
to the present invention:

FIG.1 depicts a voting system accordmg to the present
invention.

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

FIG. 3 shows a schematic block diagram of a personalized
electronic ballot accarding to the present invention,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

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 Hsts, candidate lists, referendum
information, ballot configuration, ete. A terminal 13 is
connected to cornputer 11 so that selected information from
the central election data base can be stored, to be transferred
to a personalized electronic ballot 14, PER 14 has ap internal
memory which can be configured for storing election data
and election results data depending on the particular func-
tion the PEB serves within election system.

Each individual voting location (e.g. a voting' precinct)
includes a supervisor texminal 15 and at least one direct
recording electronic (DRE) voting terminal 16, Voting ter-
minal 16 includes a PEB reader/writer for reading and
writing information to 2 PEB. Voting terminal 16is 4 generic
voting machine which can be programmed with clection
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 PEB, voting terminal 16 starids 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 referendurn issues which
will appear on the ballots for a particular voting location, are
generated. The election data is then stored on a special PEB,
known as a supervisor PEB, which is' designated for the
particular voting location and is used for transporting the

5,583,329
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election data between computer 11 and supervisor terminal
15. A supervisor PEB contains ballot information which is
specific to the particular voting location. Backh votmg ter-
minal is also qualification checked for functionality prior to
the election. With other technologies, each PEB 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 PEB can be tested
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 locations in appropriate containers to
provide the necessary security and protection from damage.

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
vating location. At each voting location, a supervisor PEB is
inserted into supervisor terminal 15 at its designated voting
location so that the elgctlon data can be transferred to
supervisor terminal 15,

During the election, a voter is authorized to vote by an
appropriate election officizl. A voter PEB is then pro-
grammed by the supervisor terminal 15 to contain an ach-
vation security code, and is loaded with specific ballot data
for the voter. A PEB programmed with ballot data and an
activation security code is given to the authorized voter and
the voter proceeds to the any aveilable voting terming) 16
and inserts the PEB into the PEB reader/writer of the voting
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
terminal and writes a deactivation security code into the
memory of the PEB so that patticular PEB cannot be used
again for voting until it is ‘again reactivdted, After voting, the
voter retwms the PEB to a PEB collection box or location.
Periodically, or s neaded, an election official retrieves the
used PEBs from the collection box and reactivates them
usmg supervisor terminal 15 by storing an activation secn-
1ity code or by cleanng the deactivation sccurity code,
depending upon the exact techmique used for activating and
deactivating the PEBs. Once reactivated, the PEBs can be
reused by subsequent voters,

After the election is over, an election official inserts a
specially programmed sbpervisor PEB inio each voting
terminal to transfer the vote tally. stored within the voting
terminal to the memory of the special supervisor PEB. The
combined vote tally of all vor.ing machines at the voting

. location is then tallied in supervisor terminal 15 and stored

in a supervisor PEB for transport to the election headquar-
ters for reporting the results of that particular voting loca-
tion. The voting terminals are then also retwred to the
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
based on election data contained in a PEB. Voting terminal
16 includes a scalable housmg 20, a processor 21, a memory
22, a signal isolator 23, a PEB 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
supetvisor terminal, an input/output (I/0) connector 28 s
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
eithera ﬁnger of & 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 togethsr comprise. the PEB
reader/writer of the PEB.

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 suficient
size for storing data, such as election information and vote

" tallies, and can include a read only memory (ROM) area of

sufficicnt size for storing program data, such as voling
terminal diagnostics and input/output drivers for interfacing
with 2 PEB 14 inserted into receptacle 24, with display 25
and with voter switch 27.- /O connector 28 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 22 is
preferably a low-power static'RAM, or equivalent, having
sufficient size and operating speed for storing the operating
system sofiware 6f 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 compopents, 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) configuted as a transceiver for
bidirectionally coupling data to and from 2 PEB.

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 50 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 receptacie 24 and battery 26 and is sealed using
well-known techniques for preventing tampering with the
intérnal components,

Display 25 can also be a cathode ray tube (CRT) dmplay
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
VO connector (not shown).

FIG. 3 shows a schematic block diagram of a PEB.
According to the invention, a PEB includes a sealed and

tampet-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 memntory (RAM) area of sufficient size for
storing election data depending upon the specific functions
of the PEB, that is, whether the PEB is a supervisor PEB or

‘a voter PEB. Processor 31 is permanently programmed for

communication, data integrity management and PEB iden-
tification functions, Signal isolator 33 is positioned within
pousing 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
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operating PEB 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 eéquivalent, having sufficient size
and operating speed for storing, for example, any temporary
system memory requirements of PEB 14 and processor 31,
ballot data and a security code. Additionally, the RAM area
of memory 32 is of sufficicntly 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 PEB either in a register within processor 31
ot in memory 32. Both processor 31 and memory 32 can be
configured as a single dedicated integrated circuit having
suitable components or as an ASIC designed specifically for
the requirements of PEB 14. Signal isolator 33 is preferably
an infrared detector and a LED configured as a transceiver

for bidirectionally coupling data to and from a voting .

machine. Battery 35 is connected for powering the constitu-
ent components of PEB 14 and is coupled to memory 32 in
compliance with FEC specifications for voting equipment so
that when PEB 14 is operated in a power-down mode, vote
tally data stored in memory 32 dusring transport to the
election’ headquarters is reliably retained in memory 32.
Preferably, battery 35 is configured as two lithium batteries
30 that the PEB can retain data for an estimated 6-8 years.
Housing 30 surrounds and protects processor 31, memory
32, signal isolator 33 and hattery 35 and is sealed using
well-known techniques fof preventing tampering with the
internal components. :

During the election, votiﬁg terminal 16 detects when PEB
14 is inserted into PEB receptacle 24 using any one of a
number of well-known techniques, such as a magnetic
actuator switch. In response, processor 21 transmits control
signals from signal isolator 23 1o PEB 14 for initiating
handshaking and data transfer between voting terminal 16
and PEB 14. Preferably, data transfer is done using a serial
data technique, however, signal isolators 23 and'33 can be
configured for parallel data transmission. When a voter PEB
i¢ inserted into receptacle 24, processor 21 transmits a
control signal for querying the security code stored in the
PEB for determining whether the voting terminal can be
activated for casting the voter’s ballot, Voting terminal 16
can only be activated for voting by an activation security
code stored in a PEB. If the security code stored in PEB 14

,permits the voting terminal to be activated, that is, an

activation security code, specific ballot data for the voter
who inserted the PEB into the voting termingl is teansferred

" from the memory of the PEB to the memory of voting

terminal 16. That is, speclﬂc data for the voter, such as
candidates, referendum issues and the language the ballot is
displayed in, is transmitted from PEB 14 to the memory of
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 selectious
presented by the ballot. |

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 ranning tally of ballots
cast stored in memory 22 in a random fashion for assuring
voter confidentiality, Processor 21 then transmits a control
signal to PEB 14 for storing a deactivation security code in
memory 32 so that PEB 14 cannot be used by the voter to
double vote. PEB 14 is then removed fram voting terminal
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16 and returned to a PEB collection box. Periodically, or as
necessary, ag election official retrieves PEBs from the col-
lection box for reactivation. That is, each deactivated PEB is
individually inserted imto supervisor terminal 15 and am
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 cdsting a ballot.

When the election is over, a supervisor PEB is inserted
into each voting terminal 16. The supervisor PEB 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 IO
connector 28 and a suitable printer. Bach voting terminal
continues to stose its running tally until it is reconfignred
prior to the next election. The supervisor PEB transmits a
control signal to voting machine 16 for transferring the
running tally to the memory of the PEB. After retrieving the
results, the tally data stored in the supervisor PEB can be
transferred to supervisor terminal 15. In this manner, the
election resnit data from all of the voiing 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 PEB 14
could be implemented with direct electrical contacts
between the two devices which connect isolation devices in
each respective device for providing capacitive, induetive or
optical isolation. Additionally, voting terminal 16 can bs
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 2 PEB 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 art upon reference to the above descrip-
tion, Therefore, the appended claims will cover such modi-
fications that fall 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,

4 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 recelving the first and second control signals and
for transmitting the election data;

10

15

30

35

45

50

55

60

65

- 8

the voting terminal baving a receptacle for receiving the
personalized electronic ballot;

the second processor being responsive to the first control
signal for controlling the second transceiver to transmit
the security data activating the voting terminal for
receiving the voter selection data and to transmit the
-election data stored in the personalized electronie bal-
lot's memory when the security data authorizes acti-

vation of the voting terminal, and being responsive to -

the second control signal after the election data is

transmiited to the voting terminal for storing the sccu-

rity data for deactivating the voting terminal from
receiving the voter selection data,

2. The electronic election system according to claim 1,

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

control signal for controlling the second transceiver to
teceive the security data for activating the voting
terminal for receiving the voter selection data.

3. The electranic 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 transcelver for trans-
mitting the election data stored in the tesminal memory, the

election data cumprismg election result data from voter

selection input; and
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
generates a fifth contyol 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. ;

5. The electronic election system according 1o cleim 2,
wherein the second trarisceiver 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.

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

7. The electronic election system according to claim 1,
wherein the first and second transceivers are electrically
isolated from each other by means of a bousing around the
personalized electronic ballot when the personalized elec-
tromic baflot is inserted into the voting terminal.

8. A method for communicating a voter's selection data to
& voting terminal comprising the steps of:

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-

tacle in the voting terminal;

generating a first control signal at the voting terminal in

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

activating the voting terminal to receive voter selection
data in response to the first control signzl if the voting
terminal activation data indicates that the voting ter-
minal is to be activated;
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