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ability to store a direct representation of the voter’s selec-
lions as displayed to the voter as a redundant image of the
ballot. The systein also includes the ability for each voting
slation to automatically read the particular ballot overlay
thereon o verity the proper ballot style is being used. The
system also includes the ability to communicate between the
various components of the system when the components are
in a storage coufiguration. 'The various components of the
syslem can be folded from a deployed configuration into the
storage configuration so that the largest two-dimensional
aspect in the storage configuration is a fraction of that in the
deployed configuration. The system also includes a remote
sensing terminal and a texi-to-speech converter for use by
disabled persons. An abscntee ballot that can be read by the
voting system is also provided as is the ability 10 vote over
a computer network, such as the Internet,

10 Claims, 29 Drawing Sheets
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1
ELECTRONIC VOTING SYSTEM

Related Applications

This is a divisional of application Ser. No. 08/953,003
filed Oct. 16, 1997 now U.S, Pat. No. 6,250,548,

The present invention relates to an integrated voling
system which is electronic at all stages in the system and,
more particularty, to a voting system with a rcusable, non-
volatile memory module transportable between different
levels of the election system (o pass data therebetween, and
relales further to improved feawres for delermining and
verifying that the appropriate ballot form is beiny used at a
particular voting station. The present invention also relates
to verilying that the voler’s ballot selection displayed Lo the
voter is identical 1o the ballot image recorded electronically,
to improved storage for betwcen election equipment man-
apement and testing, and to an improved absentec voting
syslem.

BACKGROUND OF THE INVENTION

Voting sysiems in place around the world typically
involve either paper ballots or mechanical counters. The
paper ballots used in some areas may be as simple as a form
onto which the selected candidate’s name is writicn or on
which an X is placed 1o indicate the candidate selected by
the voter. Alternatively, the paper ballot may have holes
punched therein adjacent 1o the desired candidate or ballot
issue. With such ballots, the only time the voter is required
to writc on the ballot is if a wrile-In candidate is selected.
Therc are many disadvantages to such paper ballot systems.
One is the [act that paper ballots can become physically
damaged, or alicred, between the time the voler makes the
selection and the time a ballot-counting machine eventually
reads the voler’s sclection on the ballot. Another disadvan-

tage is that volers can inadvertently punch the hole or place s

the X next to a different candidate than was intended by the
voier. When this goes unnoticed by the voter, the voter ends
up casting a vote which was not intended. In addition,
write-in votes must be manually read by an election official,
which is lime consuming and may be very difficult, depend-
ing upon the legibility of the voler’s bandwriting,. In many
cases, the name written in cannot be read and the vote does
not count. Also, paper ballots must be custom printed for
each election, with al least one ballot printed for each
potential voter. Since these ballots are specific to a particular
election, the costs are significant for each election.

Many other clection systems include a system of
mechanical switches and levers which ar¢ actuated by the
voter lo increment one of a plurality of mechanical counters.
Al the end of the clection, the counters for each of the
candidates at each of the voting booths is tallied and the
results are reported to the jurisdictional headquarters. While
this system solves some of the problems of the paper ballots,
the machines required at cach of the voting booths are fairly
expensive and have many mechanical parts which require
rouline maintenance and repair. In addition, these machines
are heavy and cumbersome to move and set up. Another
disadvantage is the manual tallying of the counters required
at the precinet level and the manual reporting of the resulls
to the junisdictional headquarters.

There are a variety of other non-glectronic methods for
conducting an election. Unfortunately, cach suffer from
many of the problems discussed above: illegible ballots
which must be discarded, votes inadvertently cast for unin-
tended candidates, excessive costs for election consumables,
and the ease with which the election results may be altered
by tampering.
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While some e¢lectronic voting systems have been devel-
oped 10 solve some of these problems, nonme of these
proposed clectronic voting systems has been successul
enough to result in widespread use. In the areas where
non-mechanical means f[or conducting elections are used,
the electronic components typically make up only a portion
of the overall system so that it is not an integrated system.
Thus, some of the steps in the election process are still
performed manually.

Some of the proposed electronic systems include a form
of transporlable memory, which is used to transport data
between lhe jurisdictional headquarters and the precinct. It
is believed that all of the transportable memory methods
proposed to date require either internal batlerics to maintain
the data contained therein, or else the memories are physi-
cally altered to maintain the stored data. One drawback of
the internal battery technique is the risk of power interrup-
tion when the batterics lose their charge. In addition, the
batteries must be recharged or replaced on a regular basis,
adding to the cost of the system. An cxample of a physically
altered memory is an optical disk which can be wrilten ©
only once for each memory location. Thus, the optical disk
must be replaced for subsequent clections, or else the oplical
disk must have suflicient capacity to store data for muliiple
elections, at the end of which the optical disk must be
replaced. Of coursc, the cost of these disks is another
clection consumable cosl.

In addition, the transportable memory devices disclosed
in the prior arl arc intended 1o be transported io a specific
precinet as they cach contain data rclevant only to that
specific precinct. Such a system will not operate properly if
the wrong transportable memory device is transporied 10 a
particular precinet. This would mean, at a minimurm, at least
two precincts would have their voting terminals incorrectly
configured and would, at a minimurn, delay opening of the
polls at those precinets which were affected. Worse yet, the
error might not be discovered and the entire election con-
ducted with the incorrect configuration for some number of
precincts. Onc known system requires two memory modules
to complete the voting process at the precinct, further raising
the potential for error.

A variety of methods for sceuring the data in these
proposed electronic systems has been disclosed. Most take
the form of either redundantly storing the data or disabling
the device so that no further data can be writlen to that
device. While redundantly storing data may at first blush
appear to add some level of securily, it does not protect
apainst writing thc wrong data redundantly. In order to be
sure that the wrong data is not written, it must be verified as
correct prior to writing it redundaantly.

Other electronic-based systems include video display
screens similar to computer monitors which present the
required information to the voter. Such systems require the
voter to seroll through the available options to make their
selection. This may be confusing to some volers who may
become lost and frusirated in the hicrarchy of screen
formats, so as not to complete their ballot or to erroneously
do so. Further, many voters are intimidated by operating
computer-based technology and may choose not to vole.

Another clectronic-based system includes voting tablets
with printed ballot overlays laid on lop of the voting tablet.
The voler can actuate selected switches [rom a matrix of
switches 1o make their selections. Unfortunately, as with
many of the other systems, the fecdback provided to the
voter that the desired candidate was sclected is disconnected
from the data ¢lectronically stored regarding the cast ballot
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in the electronic system. In other words, it is possible that a
voter would receive an indication or [eedback that one
candidate had been sclected when actually the system
recorded a vote for a competing candidate,

Another problem with most electronic-based systems is
the inability to deal with differing ballot styles even within
a precinct, wherein certain voters may be eligible to vote on
certain races and other voters eligible to vote on other races.
Most electronic-based systems must be manually controlled
to provide the proper ballot styles to each voter or the proper
combinations sclected from among many to provide the
correct elignbility for the voter. This places undue burden on
the operator and presents significant opportunity for error.

Other propused clectronic-based systems include a
machine readable card given to each voter. The voter must
be given the appropriate card for that voter, and then
properly place the card in a voling lerminal before they can
vole. Because of the possibility of errors in each of these
steps, such systems have their drawbacks as well,

It is apainst this background and the desire to solve the
problems of the prior art that the present invention has been
developed.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an improved voting system which is clectronic and
integrated at all levels.

It is also an object of the present invention to provide an
improved voting system which has a rclatively low number
of consumables for cach clection conducted.

It is further an object of the present invention to provide
an improved election system which is highly accurate, both
in terms of maximizing the ability of the voter to accuralely
sclect their intended candidate and in the ability of the
election system to accurately convert the voter's sclection
into the final cumulative tally of votes at the jurisdictional
headquarters.

It is still further an object of the present invention Lo
provide an improved election system which instills confi-
dence in the voting public as to the accuracy and relative
difficulty of tampering with the system.

It is still [urther an object of the present invemtion to
provide an improved election system which is easy 10 use
both for the voters and for election officials having little
training.

It 1s still further an object of the present invention to
provide an improved clection system which operates in 2
variety of environmeutal conditions, including varietics of
ambicot lighting, and available connections for power and
telecommunications.

It is yet further an object of the present invention Lo
provide an improved election system which is easy to store,
easy to set up, and casy to take down.

Additional objects, advantages and novel features of this
invention shall be set forth in part in the description that
follows, and in part will become apparent to those skilled in
the art upon examination of the [ollowing specification or
may be learned by the practice of the invention, The objects
and advantages of the invention may be realized and attained
by means of the instrumentalities, corbinations, and meth-
ods particularly pointed out in the appended claims.

To achicve the foregoing and other objects and in accor-
dance with the purposes of the present invention, as embod-
ied and broadly described therein, the present invention is
directed to an clectronic voting system including & head-
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quarters unit with a central computer and a plurality of
precinet units, cach precinet unit including a network con-
troller. ‘The system also includes a plurality of mobile
memory unils, each of the mobile memory units connectable
10 the central computer to provide data to and receive data
from the central computer and connectable to any of the
precinet units to provide data to and receive data from the
network controller, wherein the data is stored in the mobile
memory unit in at least one memory device that can be
written to once and read from many times. The system also
includes a plurality of voting stations, each station being in
data communicalion with onc of the plurality of precinct
units, cach voting station including a voting tablet on which
a voter can select the candidates and sides of issucs to vote
on and can cast a ballot by actuating a cast ballot actuator on
the voling tablel 1o cause an electronic ballot image of the
voter’s casl ballot to be communicated to the network
controller. The network controller provides data reprosenta-
tive of the ballot image to the mobile memory unit for
storage therein and wherein the mobile memory units arc
transportable between the precinet unils and the central
computer 10 transport dala therebctween including represen-
tations of the ballol images to the central compulcr.

The memory device may include flash memory. The
memory device may store data magnetically. The data
provided to the network controller from the central computer
via the mobile memory unit may include a plurality of
different ballot styles that may be appropriate for different
precincts within the jurisdiction. The electronic ballot image
of the voter’s cast ballot may also be stored in the nctwork
controller. The electronic ballot image of the voter’s cast
ballot may also be stored at ¢ach voting station. The voting
tablet may include a phurality of display indicators to pro-
vide a visible indication to the voter of the ballot selections
made by the voter, and the voting tablet further includes a
phurality of semsors providing signals representative of the
state of the display indicators, the signals providing a
redundant indication to authenticate the ballot cast by the
voter, the redundant indication of the cast ballot being stored
at the voting station. The plurality of voting stations may be
connectable to each other with only one of the voting
stations directly connected to the network controller to allow
the remaining voling stalions to be connected indirectly (o
the network controller through the interconnection of the
voting stations. The plurality of voting stations may be
daisy-chained together.

‘The present invention is also directed to an electronic
voting system including a central computer for collecting
ballots cast by voters and a plurality of voting stations
communicating with the central computer, the voting sta-
tions each including a basc with a plurality of voting
switches, a plurality of display indicators, and a plurality of
sensors, the voting switches providing an indication to the
central computer of the ballot cast by the voter, the display
indicators providing a visible indication to the voter of the
ballot selections made by the voter, the sensors providing
signals representative of the state of the display indicators,
the signals providing a redundant indication to authenticate
the ballot cast by the voler.

The present invention is also directed to an elecironic
voting system including a central computer for collecting
ballots cast by voters and a plurality of voting slations
communicating with the central computcr, the voting sta-
tions each including a base with voling switches, the base
being receptive of a ballot overlay, the ballot overlay includ-
ing text or other symbology providing information to the
voter relating to the various races and issues 1o be decided
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rcad/write capability for downloading information immedi-
ately pror to the election; uploading data during the elec-
tion; closing the clection with precinet level results; record-
ing avdit data; and executing public encryption algorithms to
protect the data contained therein.

Onee the MMU 58 is fully inserted into the receiving bay
of the TNC 50 it is completely enclosed, similar to a
common computer disk. The preferred mechanical connee-
tion type is the PCMCIA standard, developed for portable
computers. The MMU must be “hot insertable”, meaning
that it is required to be installcd when the mating receptacle
has power present on respective connector pins. ‘The require-
ment arises from the fact the TNC 50 needs to have power
applied and operational in order to receive the MMU 58, T'he
TNC 50 physically prevents a dead (no power) insertion for
seCurity purposcs.

Voting ‘Tablet

The TNC 50 communicates with a plurality of voting .

tablets 56 at voting stations 52, as shown in FIGS. 4 and 8.
The voting tablet 56 (FIGS. 9-15) is a portable, lightweight
unit that when deployed provides an input means for each
voter to cast his/her vote. The full text of the ballot is
presented on printed material in the form of the ballot
overlay 65 which is overlaid on the voting tablet 56.

'The voting tablet 56 has a hinge point 92 vertically down
the cenler of the voting tablet 56 so that the voting tablet 56
may be folded into the transportation and storage configu-
ration. Offset from the center hinge arca, hinged on the back
panel, is a rectangular box or center storage arca 94 that runs
the length of the voting tablet hinge arca. This center storage
area 94 is twice as wide as the thickness of the voting tablet
56 and an equal dimension in depth. When in the transpor-
tation and storage configuration, the back panels, the edges,
and the center storage arca 94 of the voting tablet 56 form
a protective enclosure. The center storage area 94 serves to
seal the center tablet hinge area and provides access [or
clectrical comncetions Lo the voting tablet 56 and storage
area {or cables and the Jight fixture. There are appropriately
placed latches (o prevent tampering and a handle for
carrying, with the resulting size of the folded tablet 56
ranging from a large briefcase to a small suilcase. Integrated
in the voting tablet edge frame is a tongue-and-groove
valence 96, or any other popular technique for sealing
protective enclosures to prevent damage to the voling tablet
56 by dust contamination, moislure, or other environmenial
¢xXposure.

When deployed at the precinct 48, the voting tablet 56 is
unlocked and opened up so the two halves arc coplanar and
a locking device is provided to secure the voting tablet 56 in
the open configuration. Integrated mouating hardware is
provided that mates the privacy enclosure 54 with the voting
tablet 56 to sceure and lock it in place. The two halves of the
voling tablet 56 are clectrically connected at the hinge point
92 using flex or conventional cabling. The center storage
area 94 hangs trom the underside of the voting tablet 56 with
the interface cables and light fixture stowed therein. There
are 1wo interface connections uscd to conmect the voting
lablct 56 to the network of voling, tablets 56 and to the TNC
50. Lach interface connection can be used lo connect to
either 2 'INC 50 or to another voting tablet 56 so that a
plurality of tablets 56 can be daisy-chained together and
conuected at one e¢nd to the TNC 50. One connection is a
flush-mounted, circular, female comnector and the other
interface is a twelve to twenty-four foot cable with a circular,
male connector, the mating version of the other interface
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connector. The circular conncetors are of the type that have
a rotatable collar such that when the connector halves are
malted together, rotating the collar locks the two halves in
place. The imterface connectors and cabling are mounted on
a panel in the center storage area 94 that houscs a light
fixture (not shown). Once-the cables are connected and the
light fixture deployed, the center storage arca 94 is locked
into place so that it is secured against the back panel of the
voting lablet 56 to prevent tampering.

Dcploying the voting tablet 56 and prepanng it for
conducting an election includes the following tasks: a voting
tablet control bank 98 is unfolded or slid out and locked into
position; the voling tablet light fixture is removed and hung
on the back pancl of the privacy enclosure 54; the interface
cable is removed from the center storage area 94 and
connected either to another voting tablet 56 or to the TNC
50; the voting tablet 56 is secured to the privacy enclosure
54 using integrated hardware; and the center storage arca 94
is locked against the back panel of the voting tablet 56.

An alternative embodiment of the voting tablet (not
shown) may include a touch screen, including display tech-
nology such as LCD, flat panel, CRT, or any large format
group display. These types of displays can be casily incor-
porated in the same network methods as with the first
embodiment described, the difference being in the electronic
version of the ballot. To use these display types, instcad of
the EAS 60 producing a graphical ballot overlay (GBO) 65,
ASCII text would be created for the display with switch
positions associated with the touch screen switch matrix.

Another alternative embodiment would include a voting
tablet that is non-folding with a ridge panel and has a
separate storage case. This variation would primarily only
impact transportation and storage.

The voting lablet 36 includes of a matrix 99 of 1L.LED
illuminated membrane swilches. 100 (lablet swilches).
When the ballot overlay 65 is placed on top of the voting
tablet 56, graphical marks on the ballot overlay 65 are
aligned with a particular set of tablet switches 100. To make
a scleetion, the voter presses the graphical mark correspond-
ing to the selection and the underlying switch 100 is acti-
vated. This activates an LED 102 associated with thal
particular switch 100 which, in turn, back lights the graphi-
cal mark selected,

The tablet switches 100 are not regularly spaced, but have
gaps in the matrix with some columns and rows completely
omitted. An analysis of the probable layout of the ballot
types indicate that there are certain columns, rows, and
individual switches in the matrix that have a high probability
of never being active for an election. Removal of these
switches reduces the cost of producing the voting tablet 56
while increasing (he mean-time-between-failure (MTRF) of
the tablel 56 and maintaining a high degree of fexibility.

‘The electrical configuration of the voting tablet 56 houses
the majority of the electronics in the voting tablel control
bank (VTCB) 98. The control bank 98 is clectrically con-
necled 1o the main voling tablet 536 through flex or conven-
tional cabling,.

The voting tablet control bank (VI'CB) 98 includes two
slide-out sections along the boltom part of the voting tablet
56 and the two sections arc coincident with their respective
halves of the voting tablet 56. The VI'CB 98 is hinged along
the bottom edge of the voting tablet 56 so that it swings
outwardly from the inclined tablet and comes to rest on the
bottom of the tablet sidewall. The width of the VIICB 98 can
range from two to ten inches depending on the desired
control and communication methods therein. The VTCH 98
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is split in two pieces to facilitate the folding tablet 56. A first
halt 103 houses a microprocessor 104, memory, and related
circuilry and the interface to the TNC 50 while the upper
surface of the first half 103 presented to the voter supports
a keyboard 106 for write-in entry. Ihe other half 108 is used
for the “Casi Ballot” button 84 and a display 110.

In the prescnt invention, the width of the VTCR 98 is
approximately four inches and prescnts the “Cast Ballot”
button 84, the display 110, and the full alphanumeric key-
board 106. The “Cast Ballot” button 84 is well marked and
set off by itsell and is used by the voter to finalize his vote
and have it recorded by the voting system. In addition to the
voting tablel 56 going blank when the voter presscs the
“Cast Ballot” bulton 84, an audible tone is emitted by the
tablet 56 further indicating that the vote has been cast. Prior
to pressing the “Cast Ballot” button 84, as the voter makes
selections within a contest, the large-format, clectronic,
flat-pancl display 110, or LCD screen, displays the contest in
one of a plurality of allernate languages as selected by the
‘INC 50. The voting tablet display 110 can accommodale an
averape size initiative or referendum. This allows those
measures to be displayed in a language other than that which
is printed on the ballot overlay 65. If no foreign language is
required or requested, the current active contest is displayed
in English. The voting tablet display 110 is also used for the
public counters that are tablet specific and appear in the
voling tablet display 110. Public counters are required by
some jurisdictions and if so, a number is displayed that is
identificd as the number of voters that have voted on that
voting tablet 56 during the present election. Another use for
lhe voting tablet display 110 is to echo voter write-in
selections and 1o provide guidance and help messages
should the voter request them.

Many jurisdiclions require that wrile-in selections he
offcred for all candidate races. To enter a write-in vote, the
voter selects the write-in option within a particular race. The
display 110 flashes a message that may read “enter write-in
vote” or the like and the voter can use the keyboard 106 to
enter the namc of the write-in candidate. When the voter
selects the first character, the display 110 is updated 1o read
“Press coter when done or resume voting” and the first
sclected character is also displayed. With cach keystroke, the
display 110 is updated until the voter is finished and cither
presses the enter key on the keyboard 106 or makes another
selection on the ballot. In each case, the candidate written in
for that race is stored In lemporary memory with the other
sclections the voter has made. The voter is still free to
change his/her selection even though a writc-in has been
entered for that race. Should the voter re-activate the write-
in switch in a race where a candidate has been entered, the
display 110 will show the name of the written-in candidate.
The voter can crase the current name and enter a new one or
sclect a registered candidate for that race that will erase the
previously wlten-in candidatc.

‘The VTCB 98 has an electronic connector located at the
tront corner that allows an cxtcrnal deviee to be connected,
upon request or as a standard feature, to provide input access
for disabled voters, through a remote selection terminal
(RST) 112. When the RST 112 is plugged in, activation of
contest swilches can be accomplished remolely through
various means thal will enable persons with disabilities to
vole unassisted. When the RST 112 is connected to the
voting tablet control bank, contest lights start automatically
sequencing through each race on the ballot and when a light
is active and the voter desires that selection, the RST 112
receives a stimulus from the voter and the selection is made.
The sequencing would contimie until all selections have
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been made with a sccond input from the RST 112 casting the
ballot. The RST 112 can employ any of several means for
sensing a stimulus from the disabled voter including a
finger-operated switch, a foot-operated switch, a head-
operated switch, or a breath-operated switch, or other known
means for receiving inputs from disabled persons.

While other switch types as mentioned above can be used
in the RST 112, a popular switch known as a “jelly switch”
114 is the preferred switch type. Jelly switches 114 are
typically round, three to six inches in diameter and one-half
to two inches thick. By pressing anywhere on the large target
lop surface, the switch 114 is activated. Electrically, the
switch 114 is a simple momentary contact ideally suited for
the scanning routine of the voting tablet 56. The jelly switch
114 comes standard with a 4" monaural phono jack which
presents two contacts on the phono jack.

The-prefurred embodiment of the present invention uses
two jolly switches 11din the RST 112, one for making
selections and the other for casting the ballol. The two
switches 114 are plugged into an adapter cable that accepls
two %" monaural phono jacks at one end and converts the
four contacts into three with the other end of the cable
lerminating at a %" male stereo phono jack. The cable
combines two contacts into a common ground for the two
switches 114. The %" male stereo phono jack of the adapter
cable 1s then plugged into the VTCB 98 which has the
female mating half. The contacts of the VICB %" female
stereo phono jack serve two purposes. The first, is 1o sense
that a switch sct has been inserted in to the female sterco
phono jack and the second is to scnse swilch activations by
lhe jelly switches 114. A simple grounding technique accom-
plishes the inscrt scnse whereby when the jack is inserted,
the jack completes a circuit path to ground which can be
digital sensed by interface clectronics. This technique does
not interfere with sense activation and the switches then
perform normally by completing a current path when acti-
vated,

Jelly switches 114, such as one manufactured by TASH
Inc., of Ajax, Ontario, Canada, under model name “Button
Buddy” and the adapter cables, model number 4342, also
manufactured by TASH Inc., arc readily available on the
commercial market.

"T'o further support access to persons with disabilities, the
present invention accommodales blind persons. Next 1o the
Jelly switch jack is a headphone jack where common mon-
aural headphones 116 are plugged into the VTCR 98 through
the RET 112, A text-to-speech converter transforms the text
echo on the LCD screen 10 of the voting tablet 56 to speech
for the headphones 116, with a D/A converter or a pulse
width modulator. The audio output operates on the same
scanning algorithm as previously described and simply adds
the text-to-speech converter output. The conversion from
text-lo-speech is a well developed technology with several
commercial sources for such products, such as the one
manufactured by Dialogic Corporation, of Parsippany, N.J.,
under product name “lextTalk”™. The software routine has
access to the text that is displayed on the Voting Tablet LCD
and uses this information to convert the text into compre-
hensible spcech. The converted signal is delivered to the
headphone jack, and then on to the ear picce(s) of the
headphones. Plugging the headphones 116 into the female
stereo phono jack activates the text-lo-speech function and
the jelly swilches 114 activate the scanning routine. The jelly
switches 114 have Braille labels applied to the top surface
that identify the function of the switches. As the scanning
routine illuminales a selection within a race, the text-to-
speech converter supplies the audio equivalent through the



US 6,688,517 B1

21

hecadphones 116, Selections are made by activating the
proper jelly switch 114 until all selections have been made.
Casting the ballot can occur any time by activating the casl
ballot jelly switch.

The process by which the RST 112 works together with
the voting tablet 56 to scan through the ballot will now be
described, with reference to FIG. 30 (with reference num-
bers for the process steps in parentheses). The RST scanning
routine starts with the microprocessor 104 polling the RST
sense logic circuit as part of its polling of the voting tablet
swilkch matrix 99, after the voting tablet 56 is armed for
voting. It continues polling vntil either it senses (270) the
insertion of the switch 114 into the RST 112 or a switch
actuation on the voting tablet 56. If a voting tablet switch
actuation is dctected first, then the RST sense circuit is no
louger polled and voting continues from Lhe voting tablel 56,
I the microprocessor 104 detects a switch insertion into the
RST 112, the scanning routine begins sequencing (272) the
first race on the voting lablet 56. Sequencing a race involves
tlurninating the first selection within the race, and momea-
tarily pausing long cnough for the voter to acluate the jelly
switch 114. After the pause, if no jelly swilch actuation is
sensed (274), the next selection within the race is illumi-
nated (272) followed by a pause. This conlinucs until all
selections have been illuminated. If all selections have been
luminated and no sclection sensed, the sequencing starts
back with the first selection. This pattern repeats for three to
five cycles and if no selection is made during that time, the
routine moves the sequencing to the next race.(276). This is

a “time-out” condition which allows the voter to exit that A

particular race without making a selection.

If at any time during the sequencing of a race a jelly
switch actuation is detected, the sequencing routine lights
the curreatly illuminated selection solidly and moves to the
next race and begins the sclection sequencing (276). As the
next race is scquencing, the voter is able to visually verify
their selection in the previous race. This process continues
until all races have been sequenced, or the cast ballot, switch
1s actuated (278). Once the cast ballol switch is actuated, the
selections made up to that point become the voter’s ballot
image and any races where no selection has been made
become a “no vote”.

Once all races have been scquenced and the cast ballot
switch has not been actuated, the scanning routine returns to
the first race and continues sequencing (272). Il a sclection
had been previously made for a race, as visually indicated by
the solidly-lit I.ED, that L.LED remains illuminated indicating
its selection but the other sclections continve to be
sequenced giving the voter an opportunity to change their
votc.

‘The voter is able to scroll through the taces by actualing
the jelly switch 114 and holding it down. The sense circuit
acknowledges the diflercnce been a momentary actuation
and a continuous acluation and scquences al a similar pace
through the races, illuminating the race lights indicaling the
active race.

This same scquencing process is used if the sense cireuit
detects headphones 116, When a selection within a race is
illuminated, the text-to-speceh converter output the audio
equivalent of the selection.

Visual Vote Verification (V)™

‘The present invention provides for an independent means
of producing and recording the ballot image. A proposed
mecans for producing the independent ballot image is accom-
plished by monitoring the current or voltage to the LED 102
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associated with cach switch 100 on the voting tablet mem-
branc switch matrix 99. The voting tablet 56 acknowledges
the switch activation by issuing a command that turns on the
corresponding swilch ILED 102, indicating to the voter that
the selection has been made. Monitoring the current or
voltage supplicd to the LED 102 can be accomplished
through scveral dillerent approaches, three of which are
described below.

The first approach, shown in FIG. 16, uses a common
integrated circuit (IC), known as a comparator 120. The
comparator 120 detcrmines if the LLED 102 is off or on by
measuring the vollage on one side of a current sense resistor
122 and comparing it to a fixed reference voltage. The sensc
resislor 122 is connected in series between the LED driver
and the LED 102. One side of the scnse resistor 122 is also
connected o the negative input of the comparator 120. The
positive input of the comparator 120 is connected to the
mid-point of a voltage divider network made with two
resislors connected in series. The voltage at the mid-point of
the divider network is determined by the value of the two
resistors, In a possible ¢mbodiment, the positive input of the
comparator 120 is set 10 0.9 of the supply voltage.

In operation, if the LLED 102 is off, no current ows
through the sense resistor 122 and the negative input of the
comparator 120 is equal to the supply voltage and the output
of the comparator 120 is a logic zero. When the LED 102 15
turned on, current Hows through the scnse resistor 122. The
sense resistor 122 1s selected so that the amount of current
that flows through it when the LED 102 is on multiplied by
its resistance is less than 0.9 of the supply voltage. For
example, if the current through the LED 102 is 10 mA and
the supply voltage is 5 Volts, the sensc reststor 122 could be
sclected to be 400 ohms. In this example, the negative input
of the comparator 120 would be 4 Volts when the LED 102
is on. The output of the comparator 120 would then be a
logic on¢, This ¢ircuit can thus detect an open circuit LED
102 or LED ddver. If either of thesc conditions exist, no
current will flow through the LED 102 when th¢ micropro-
cessor 104 has commanded it to be on. The comparator 120
will be logic zero and thus the microprocessor 104 could
scnse this failure. This circuit will also detect a shorted 1.ED
driver, If the driver is shorled, current will always flow
through the 1.ED 102. If the microprocessor 104 commands
the LED 102 to be off, current would be flowing through the
LED 102. The output of the cornparator 120 will be a logic
one and thus the microprocessor 104 could sense this failure,

The logic state of the comparator 120 is then communi-
cated to the microprocessor 104 through a series of mult-
plexors and buffers to be analyzed. The output of the
comparator 120 is wired to a buffer IC 124 with output
control. The outputs of the buffer 124 are then fed to a
multiplexor IC 126 with output select. The output of the
multiplexor(s) 126 is then connected to an appropriate input
of the microprocessor 104. The output control and output
select lings of the buffers 124 and multiplexors 126,
respectively, are under microprocessor control so that any
one¢ of the LEDs 102 can be momnitored al any given time.

The output control of the bufler 124, plus the output seleet
of the multiplexors 126, allows each LED 102 in the
membrane switch matrix 99 to have its own specific address
with an associated LED position in the matrix 99, Therefore,
the microprocessor 104 loads the address bus with the
address of a specific LED 102, which in turn, configures the
buffers 124 and multiplexors 126 to pass the resulis of the
corresponding [LED comparator 120 to the microprocossor
104. A simple softwarc routine that ntilizes the list of LE
addresses can quickly accumulate the state of the compara-
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcién: Folios: 5 a 25 como se radicé iniciaimente
Reivindicaciones: Folios: _ 26 a_ 29 como se radico inicialmente
Dibujos: Folios: 30 a 37 _ como se radico inicialmente
Prioridad: Folios: _ 39 a_ 91

(2005-07-08, US, N° 11/160782).
2. Objeto de la invencion

La presente solicitud se titula "BOLETA ELECTRONICA DISPOSITIVO DE
VOTACION Folio N° 1,

El objeto de la presente solicitud es un dispositivo de entrada de datos orientado
especialmente para establecer una eficiente interaccion con los votantes que facilite
una facil verificaciéon de las opciones de votacion, facil identificacion visual, ingreso
de datos sencillo, etc.

De otra parte, el pliego reclama: un dispositivo electrénico similar a una boleta de
votacion para ser utilizado por los votantes, relacionado en las reivindicaciones 1 a
19, y un método que permite el ingreso de datos correspondientes a escogencias
electorales relacionado en las reivindicaciones 20 a 26.

El objeto de la solicitud definido anteriormente se clasifico en la IPC GO7C 13/00.
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3. De la solicitud de Patente

3.1, Titulo
Se debe adecuar el titulo de la solicitud a la materia descrita y reclamada en el pliego
reivindicatorio. Esto dado que el actual titulo es confuso por canto no queda claro si

la solicitud se trata de una boleta electrénica o un dispositivo de votacion.

3.2. Reivindicaciones (articulo 30 D 486)

La materia contenida en el pliego reivindicatorio calificado no define el objeto a
proteger por cuanto no es clara la diferencia ni el aporte de la solicitud con respecto
al estado del arte.

La reivindicacion 1 no especifica claramente cual es el elemento reclamado ya que
se refiere de manera general a un “dispositivo electrénico similar a una boleta de
votacion”, esta definicidn es inadecuada ya que no queda claro si el objeto de la
solicitud es una boleta de votacion o un dispositivo electronico en general. Por otra
parte, la reivindicacion se limita a enumerar una serie de componentes de un
dispositivo electronico sin establecer que tipo de relaciones existen entre tales
componentes. Como es bien sabido la esencia de las reivindicaciones consiste en
que en estas se detallen las caracteristicas esenciales que distinguen la invencion
del estado del arte, esto supone que en el pliego reivindicatorio se consignen
caracteristicas esenciales tales como conexiones, circuitos conformados, la forma de
acople de los componentes, la forma de comunicacion, etc.

La reivindicacion 2 se refiere a un circuito controlador el cual “desempefia una
pluralidad de funciones”. La realizacion de funciones es una caracteristica de uso del
circuito controlador lo cual no se acepta ya que los usos no poseen caracter técnico.

Las reivindicaciones 3 y 4 se refieren a las funciones que desempena el circuito
controlador lo cual al igual que en la reivindicacién 2 no constituye una caracteristica
técnica de la solicitud por cuanto los usos del circuito no deben ir en el pliego
reivindicatorio.

Las reivindicaciones 7 y 8 se refieren a un posible uso de una hoja preimpresa de
papel lo cual como se ha establecido no tiene caracter tecnico.

La reivindicacién 9 debe especificar cual es la geometria de los circuitos sensibles al
tacto en lugar de especificar el resultado de el uso de esta geometria (permitir definir
la ubicacién exacta de las areas sensibles al tacto).

Las reivindicaciones 11y 12 se refieren a la generacion de senales, lo cual es un
resultado del uso del dispositivo de votacion.

Las reivindicaciones 5y 14 a 19 se refieren a ventajas del dispositivo electrénico. La
reivindicacién no debe reclamar las ventajas del dispositivo (capacidad de realizar
diagnostico, posibilidad de conexidn con otro dispositivo, etc.) sino la forma en que el
dispositivo consigue estas ventajas, por ejemplo en lugar de especificar la posibilidad
de conexion con otros dispositivos, se debe especificar los elementos que permiten
esta posibilidad tales como puertos o interfaces de comunicacion.

Finalmente las reivindicaciones 20 a 28 se refieren a un metodo para ingresar datos
en el dispositivo de votacion. Este método no es otra cosa que las indicaciones de
uso del dispositivo de votacion, lo cual no tiene caracter técnico. Dado lo anterior el

™
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método mencionado no es aceptable.

En conclusion, el pliego reivindicatorio calificado no cumple los requisitos de claridad,
exigidos en el Art. 30 de la Decision.

4. Reivindicaciones relativas a un uso o a un uso distinto (articulos 14y 21D
486)

Las reivindicaciones 20 a 28 que se refieren a un método para el ingreso de datos
correspondiente a escogencias electorales, el cual no cumple con lo establecido en
el articulo 14 por cuanto la materia alli relacionada no corresponde ni a un
procedimiento ni a un producto que se ajuste a los lineamientos legales vigentes.

El método que relaciona el solicitante indica la forma de utilizacién de un dispositivo
de votacion electrdnico. Es bien sabido que los usos no son materia patentable por
cuanto estos no tienen caracter técnico. Dado lo anterior la oficina considera que el
método relacionado en las reivindicaciones 20 a 28 no cumple con los
requerimientos establecidos en el Art. 14 de la Decision.

5. Determinacion del Estado de la Técnica

Considerando que la solicitud reclama prioridad a la fecha de 8 julio de 2005, se
buscaron documentos del estado de la técnica relacionados, con fecha de
publicacion anterior a esta. Se realizo busqueda de documentos relevantes dentro
del estado de la técnica, entendiendo como estado de la técnica la definicion provista
en el Art. 16 D 486, y las excepciones fijadas en el Art. 17 de la misma.

Se encontré6 como anterioridades los documentos relacionados a continuacion que
afectan la patentabilidad del objeto de la presente solicitud

N° | Documento* Titulo Fecha de
publicacion
D1 UsS6688517 ELECTRONIC VOTING SYSTEM 2004-02-10

*El documento se anexa con el requerimiento.
6. Analisis de patentabilidad (articulo 14 D486)

En cumplimiento del Art. 14 D486 se procedio a evaluar los requisitos de novedad,
nivel inventivo y aplicabilidad industrial, con el fin de establecer la patentabilidad de
la invencién reivindicada de la solicitud en estudio.

6.1. Novedad (articulo 16 D486)

E! requisito de novedad se evalud por comparaciéon entre lo solicitado y los
documentos encontrados en el estado de la técnica y que se relacionan con el objeto
reivindicado. Para el examen de novedad solo se tuvo en cuenta las caracteristicas
técnicas de la invencion. Por tal motivo Ias reivindicaciones relacionadas con usos y
resultados no se estudiaran hasta que estas sean replanteadas.

Las reivindicaciones 1 a 19 se refieren a un dispositivo electronico caracterizado
porque comprende:

- Un cuerpo provisto de una base.
- Una cubierta provista de una lamina protectora transparente.
- Un panel posterior.



- Una pluralidad de membranas.

- Una lamina espaciadora.

- Una pluralidad de areas sensibles al tacto.

- Un circuito controlador.
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La anterioridad D1 se refiere a un sistema electronico de votacién que maximiza la
habilidad para realizar el voto y adicionalmente permite gran precision en el calculo
del resultado final de la votacién. E! documento D1 presenta los siguientes
elementos comunes a la materia reclamada en la presente solicitud:

- Un cuerpo 56 provisto de una base
- Una cubierta 65 provista de una lamina protectora transparente (col. 10 lineas 44
a 48).

- Un panel posterior (Fig. 11)
- Una pluralidad de membranas de una pantalla tactil.

- Una lamina espaciadora (Fig. 14)

- Una pantalla sensible al tacto (col. 18 lineas 20 a 29).

- Un circuito controlador (Figs. 16y 17)

Como se puede ver la anterioridad D1 comprende todas las caracteristicas
reclamadas en la solicitud en estudio. Dado lo anterior la oficina considera que D1
afecta la novedad de la presente solicitud.

En conclusion, al hacer la comparacion elemento por elemento entre lo solicitado y el
estado de la técnica, se encuentra que las caracteristicas esenciales del objeto de
esta solicitud son idénticas a lo comprendido en el documento D1, razédn por la cual
la solicitud no cumple con lo requisitos de novedad establecidos en el articulo 16 de
la Decision.

7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

NO

Documento N°

Reivindicaciones

afectadas

Requisito que afecta

D1

US6688517

"1a19

Novedad |

Se recomienda, que tenga en cuenta que el replanteamiento de esos apartes NO
podra implicar una ampliacion de la proteccién que corresponderia a la divulgacion
contenida en la solicitud inicial, de acuerdo a lo que establece el articulo 34 de la
Decision 486.



wier

200
En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, 0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

W

ALIX CARMENZ ESPEDES DE VERGEL
Jefe de Division de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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