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UNIVERSAL VOTING STATION AND
TABULATION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority to
U.S. Provisional Application Ser. No. 61/765,303, filed on
Feb. 15,2013, which is incorporated herein by reference in its
entirety.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable.

BACKGROUND OF THE INVENTION

[0003] 1. Field of the Invention

[0004] The present invention relates generally to voting
systems, and, more particularly, to a universal voting station
and tabulation device.

[0005] 2. Description of Related Art

[0006] A variety of different types of voting equipment are
used in the United States and throughout the world. In many
jurisdictions, a voter receives a paper ballot on which is
printed the various races to be voted on. The voter votes by
darkening or otherwise marking the appropriate mark spaces
on the paper ballot. The voter-marked paper ballot may then
be inserted into a vote tabulator that scans and tabulates the
marked voting selections on the ballot. A variety of electronic
voting terminals have also been developed to assist voters
who have a physical impairment that would interfere with the
manual marking of a ballot. For example, the AutoMARK®
voting terminal sold by Election Systems and Software, LL.C
is designed to receive a blank paper ballot, i.e., the same paper
ballot provided to voters who choose to hand-mark the ballot.
The voting terminal presents the appropriate election contests
to the voter either visually on a display or audibly through a
pair of headphones, receives the voter’s voting selections
through an input device, and machine-marks the appropriate
marks spaces on the paper ballot. The machine-marked paper
ballot is then inserted into a vote tabulator that processes the
ballot in the same manner as a voter-marked paper ballot.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention is directed to a voting system
that includes a universal voting station optionally connected
to a tabulation device. In one embodiment, the voting station
[0008] connected to the tabulation device, both of which
are mounted above a common ballot box. The voting station
receives an activation card, presents at least one election
contest to a voter, receives at least one voting selection cor-
responding to the election contest from the voter, and prints
the voting selection on the activation card. If the voter chooses
to cast his/her vote via an electronic vote option, the voting
station transmits the voting selection to the tabulation device
and the printed activation card is deposited into the common
ballot box. On the other hand, if the voter chooses a return
activation card option, the voting station returns the printed
activation card to the voter who may then insert the activation
card into the tabulation device in order to cast his/her vote.
The tabulation device is operable to receive either a conven-
tional paper ballot on which a voter has marked his/her voting
selections, or, a printed activation card that has been returned
to a voter via the return activation card option of the voting
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station. In both cases, the tabulation device scans the paper
ballot or printed activation card and decodes the voting selec-
tions for tabulation. The paper ballot or printed activation card
is then deposited into the common ballot box. An advantage
of this embodiment is that an election official only needs to
transport and store a single, common ballot box that contains
all of the paper ballots and printed activation cards that have
been processed by the voting system in the precinct or polling
place. The use of just one ballot box simplifies the logistics,
security procedures, and warehousing/storage of the ballot
box compared to that of two ballot boxes that may be differ-
ent. In addition, one ballot box is less expensive than two
ballot boxes for the jurisdiction.

[0009] Another embodiment of the present invention is
directed to a universal voting station configured to operate in
a tethered mode, in which it is connected to a tabulation
device, or a standalone mode, in which it operates as a stan-
dalone unit. In both modes, the voting station receives an
activation card, presents at least one election contest to a
voter, receives at least one voting selection corresponding to
the election contest from the voter, and prints the voting
selection on the activation card. When the voting station
operates in the standalone mode, the printed activation card is
returned to the voter who may then deposit the activation card
into a ballot box for later tabulation or insert the activation
card into a tabulation device, or the activation card may be
deposited into an attached ballot box. When the voting station
operates in the tethered mode, the voter may select between
an electronic vote option and a return activation card option as
described above. Thus, an advantage of this embodiment is
that the voting station may be used in the standalone mode or
the tethered mode as desired for a particular deployment.
Preferably, the voting station does not store votes, which
allows it to be used as an early voting station (which typically
ends before election day) and quickly redeployed to a polling
place for use on election day. Thus, the voting station offers a
double-use in the same election.

[0010] In another embodiment, the present invention is
directed to a tabulation device configured to operate in a paper
ballot tabulation mode and an activation card tabulation
mode. When operating in the paper ballot tabulation mode,
the tabulation device receives a conventional paper ballot on
which a voter has marked his/her voting selections. The tabu-
lation devices creates an image of the paper ballot, decodes
the voting selections, and tabulates the decoded voting selec-
tions. When operating in the activation card tabulation mode,
the tabulation device receives a printed activation card that
has been returned to a voter via the return activation card
option of the voting station. The tabulation device creates an
image of the printed activation card, decodes the voting selec-
tions, and tabulates the decoded voting selections. Thus, an
advantage of this embodiment is that the tabulation device
may process and tabulate both conventional paper ballots
marked by voters and printed activation cards generated by
the voting station. Voters may feel more assured knowing that
a single tabulation device processes their votes whether they
mark their votes on a conventional paper ballot or use the
voting station. Preferably, the tabulation device can switch
between processing and tabulating conventional paper ballots
and printed activation cards automatically without change to
the software/firmware or hardware of the tabulation device.
Another advantage of this embodiment is that the tabulation
device provides a single point of vote data collection, such as
a USB stick, that is convenient and secure. The tabulation
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device contains only one software/firmware program that
needs to be maintained, which provides one process,
machine, vote storage, opening procedure, closing procedure,
tape, documentation, etc. instead of two of the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a front perspective view of an exemplary
embodiment of a voting system in accordance with the
present invention, which shows the universal voting station of
the system;

[0012] FIG.2isarear perspective view of the voting system
of FIG. 1, which shows the tabulation device of the system;
[0013] FIG. 3 is a perspective view of the voting station of
FIG. 1;

[0014] FIG. 4isaclose-up view of an auxiliary panel of the
voting station of FIG. 1;

[0015] FIG. 5 is an activation card for use with the voting
station of FIG. 1;

[0016] FIG. 6 is an activation card as shown in FIG. 5 with
a voting record printed thereon;

[0017] FIGS. 7A-7B show doors of the voting station of
FIG. 1;

[0018] FIG. 8 shows a keypad of the voting station of FIG.
1

[0019] FIGS. 9A-9B show a paper path module of the vot-
ing station of FIG. 1;

[0020] FIGS. 9C-9H show an activation card at different
positions within the paper path module shown in FIGS. 9A-B;
[0021] FIGS.10A-B show a diagram of the hardware of the
voting station of FIG. 1;

[0022] FIG. 11 is a diagram of the operating system of the
voting station of FIG. 1;

[0023] FIG. 12 is a diagram of the hardware of the tabula-
tion device of FIG. 2;

[0024] FIGS. 13A-F are screen shots of the display of the
voting station of FIG. 1 when opening a poll;

[0025] FIG.14A is aflow chart ofa process for voting using
the voting station of FIG. 1;

[0026] FIG.14B is aflow chart ofa process for scanning an
activation card with a vote record printed thereon using the
voting station of FIG. 1;

[0027] FIGS. 15A-1 are screen shots of the display of the
voting station of FIG. 1 during the voting process;

[0028] FIGS. 16A-C are screen shots of the display of the
voting station of FIG. 1 when a contest has been undervoted;
[0029] FIG. 17 is a screen shot of the display of the voting
station of FIG. 1 when entering a write-in candidate for a
contest;

[0030] FIGS. 18A-C are screen shots of the display of the
voting station of FIG. 1 when choosing a ballot style;
[0031] FIGS. 19A-B are a flow chart of a process for tabu-
lating ballots with the tabulation device of FIG. 2;

[0032] FIGS. 20A-G are screen shots of the display of the
tabulation device of FIG. 2 when tabulating a ballot; and
[0033] FIG. 21 is a perspective view of a ballot insertion
tray of the tabulation device of FIG. 2.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] The present invention is directed to a voting system
and method for tabulating marked paper ballots and votes cast
with a universal voting station. While the invention will be
described in detail below with reference to various exemplary
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embodiments, it should be understood that the invention is not
limited to the specific system configurations or methodolo-
gies of these embodiments. In addition, although the exem-
plary embodiments are described as embodying several dif-
ferent inventive features, one skilled in the art will appreciate
that any one of these features could be implemented without
the others in accordance with the invention.

[0035] Exemplary Configuration of Voting System

[0036] Referring to FIGS. 1 and 2, an exemplary embodi-
ment of a voting system in accordance with the present inven-
tion is shown as reference numeral 10. Voting system 10
includes a universal voting station 12 and a tabulation device
14 each mounted on a cart 16 containing a common ballot box
18. As discussed below, universal voting station 12 is config-
ured to allow voters with different physical disabilities and/or
voters who speak different languages to cast votes, as well as
non-disabled voters who choose to cast their votes using
voting station 12. Tabulation device 14 is configured to scan
and tabulate the voting selections from both conventional
paper ballots marked with voting selections by a voter and
activation cards with voting selections printed thereon by
universal voting station 12. Tabulation device 14 also has the
ability to electronically receive voting selections from the
universal voting station 12 and tabulate those voting selec-
tions along with the voting selections scanned from the acti-
vation cards and paper ballots. The voting system 10 pre-
serves a human readable, verifiable, auditable paper record
for each vote cast by a voter. In an alternative embodiment of
voting system 10, universal voting station 12 and tabulation
device 14 may be part of an integral unit instead of two
separate units that are mounted on cart 16 as shown in FIGS.
1 and 2.

[0037] Universal Voting Station

[0038] The universal voting station 12 may be used by
voters who are blind, vision-impaired, speak a different lan-
guage than the language of the preprinted paper ballots, or
have a disability or condition that would make it difficult or
impossible to hand-mark a standard full-page paper ballot in
the usual way, e.g., by darkening marking spaces such as
circles or ovals on the paper ballot for each of the contests in
the election. Preferably, universal voting station 12 complies
with the requirements of the Americans with Disabilities Act
(ADA), the 2002 and 2005 voluntary voting system guide-
lines (VVSG), and the Help America Vote Act of 2002. In
addition, non-disabled voters may choose to cast their votes
using universal voting station 12. Thus, the voting station is
“universal” in the sense that it may be used by all voters.
[0039] In use, universal voting station 12 receives an acti-
vation card 20, shown in FIG. 5, from a voter that preferably
includes a barcode which is read by universal voting station
12 and causes universal voting station 12 to display the appro-
priate electronic ballot for the voter. After the voter makes
his/her voting selections, universal voting station 12 prints the
voting selections on the activation card 20, such as shown in
FIG. 6. When operating in a tethered mode (described in
greater detail below), universal voting station 12 either
returns the activation card 20 to the voter, in which case the
voter may insert it in tabulation device 14 for tabulation, or
deposits the activation card 20 in ballot box 18 and electroni-
cally transmits the voting selections to tabulation device 14
for tabulation. When operating in a standalone mode (de-
scribed in greater detail below), universal voting station 12 is
not connected to tabulation device 14 and may not be
mounted on cart 16. In this configuration, after the voting
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selections are printed on the activation card 20, universal
voting station 12 returns the activation card 20 to the voter, or,
the activation card 20 may be deposited into an attached ballot
box. Advantageously, universal voting station 12 eliminates
the need for preprinted ballots. Preferably, universal voting
station 12 does not function as a tabulation device, and does
not retain vote data after a voting session is complete.

[0040] Universal voting station 12 includes a housing 22
that is securely mounted to cart 16. Referring to FIG. 3, a
touch screen display 24, front access door 26, keypad 28, and
auxiliary panel 30 are mounted within housing 22 and are
accessible through openings in the front of housing 22. The
front of housing 22 also includes an opening 32 for receiving
an activation card 20. As shown in FIG. 1, the right side of
housing 22 includes a paper path access door 34. The left side
of housing 22, shown in FIG. 7A, includes a security com-
partment door 36. As shown in FIG. 7B, the rear of housing 22
has a rear access door 38. A kickstand 40 is mounted to the
rear of housing 22 for positioning universal voting station 12
at any angle when not tethered to tabulation device 14. A
power inlet 42 and Ethernet port 44 extend through the rear of
housing 22. The front access door 26, paper path access door
34, security compartment door 36, and rear access door 38
include locks that are operable to secure them to the housing
22. The front access door 26, paper path access door 34, and
rear access door 38 allow an operator to access a paper path
module 46, shown in FIG. 9A, of universal voting station 12
for removal or maintenance. The security compartment door
36 allows an operator to access USB ports 122a-¢ (FIG. 10A)
of universal voting station 12. Universal voting station 12
may also include a privacy screen to shield a voter’s selec-
tions.

[0041] Touch screen display 24 preferably includes a 15
inch LCD display screen 24a (FIG. 10A) manufactured by
LG and a transparent resistive touch screen 245 (FIG. 10A)
manufactured by ELO Touch Solutions that allows tactile
interaction with universal voting station 12. A voter may use
the touch screen display 24 to enter his/her voting selections
and navigate through menus of universal voting station 12.
The LCD display screen 24a is preferably a high-contrast
thin-film transistor (TFT) device suitable for use in environ-
ments with bright ambient light. The LCD display screen 24a
is preferably backlit using CCFL (cold cathode fluorescent
lamp) devices.

[0042] Keypad 28 allows a voter to enter his/her voting
selections and navigate through menus of universal voting
station 12 as an alternative to touch screen display 24. As best
shown in FIG. 8, keypad 28 is embossed with Braille descrip-
tions making it suitable for blind and vision impaired voters.
Keypad 28 is detachably mounted to the front access door 26
and is electrically coupled to hardware of universal voting
station 12 with a coiled cable for ease of use. The keys of
keypad 28 are color coded, have unique shapes, and have
Braille descriptions to accommodate as many users as pos-
sible. The keypad includes “up” 48a, “down” 485, “back™ 48¢
and “forward” 484 buttons which allow a user to navigate
through an audio ballot or menu, and a center “select” button
48¢ allowing a user to select a candidate or option. A “home”
button 50 opens a screen with voting instructions. Pressing
the “home” button does not reset the vote selections, i.e., any
selections made prior to pressing the “home” button are
retained. A “pause” button 52 may be pressed to momentarily
pause and then resume an audio ballot. A “screen” button 54
controls a privacy darkening option. Pressing the “screen”
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button 54 darkens the display 24, and pressing it again makes
the display 24 viewable. A “repeat” button 56 repeats the last
spoken phrase of an audio ballot. “Tempo” plus and minus
buttons 58a, 585 allows a voter to control the speed or rate of
speech of an audio ballot. “Volume” plus and minus buttons
60a, 605 allow a voter to control the audio volume of an audio
ballot. It can be appreciated that voters who are blind or
vision-impaired would use the Braille markings on the key-
pad 28 to select the appropriate button.

[0043] Auxiliary panel 30, shown in FIG. 4, includes a
power cord status LED 62, a green battery charge status LED
64, a red battery charge status LED 66, a dual switch access
port 68, and an audio port 70. The power cord status LED 62
is lit when universal voting station 12 is connected to an AC
power source. The green battery charge status LED 64 and red
battery charge status LED 66 are off when a power switch 146
(FIG. 10B) of universal voting station 12 is turned off. When
the power switch 146 is turned on, either the green battery
charge status LED 64 or red battery charge status LED 66 is
lit. The green battery charge status LED 64 is lit when uni-
versal voting station 12 is connected to an AC power source or
abackup battery 138 (FIG. 10B) is substantially charged. The
red battery charge status LED 66 is lit when the backup
battery 138 is nearly discharged.

[0044] Dual switch access port 68 permits the connection
of'a dual switch access device, such as a sip and puff device,
paddle switch, floor switch, or any similar two position
switching device known in the art, for voters who cannot use
the touch screen display 24 or keypad 28. In this embodiment,
the dual switch access port 68 is a 3.5 mm input jack.
[0045] A voter may connect headphones to audio port 70 to
listen to an audio ballot listing the voting choices for each of
the contests in the election. A blind or vision impaired voter
listening to the audio ballot may use the keypad 28 described
above to make his/her voting selections. The audio ballot may
be played in a number of diftferent languages for voters that do
not speak the native language of the jurisdiction. The audio
ballot is generated with either speech synthesis or pre-re-
corded audio.

[0046] Paper path module 46, shown in FIG. 9A, is
mounted within housing 22 behind front access door 26.
Referring to FIG. 10B, paper path module 46 includes the
following components in a single assembly that may be
removed from the housing 22 for maintenance or replace-
ment: a printer 72 operable to thermally print on an activation
card 20, a scanner 74 operable to scan an activation card 20,
a paper path motor 76 connected to rollers (not shown) for
moving an activation card 20 through the module, a diverter
motor 78 and diverter 100 (FIG. 9C) for guiding an activation
card 20 within the module, and paper path sensors 80 that
detect the position of an activation card 20 within the module.
[0047] Referring to FIG. 9B, paper path module 46
includes the following components that guide an activation
card 20 through the module: an entry path 82, entry cover 84,
holder path 86, holder cover 88, main paper path 90, u-turn
cover 92, and exit path 94. An entrance 96 for paper path
module 46 between entry path 82 and entry cover 84 receives
activation cards 20. An exit 98 at the end of exit path 94
deposits activation cards 20 in ballot box 18 (FIG. 2). Acti-
vation cards 20 may also exit through the entrance 96 if
universal voting station 12 when a voter chooses to receive
his/her activation card 20 after it is marked. FIG. 9C shows an
activation card 20 being inserted in entrance 96. FIG. 9D
shows the activation card 20 in a position where the scanner
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74 may scan the activation card 20 and determine which
election contests to display on touch screen display 24. In this
position, activation card 20 is between the entry path 82 and
entry cover 84 and along the main paper path 90 underneath
the printer 72 and scanner 74. FIG. 9E shows the activation
card 20 being backed into a pre-print position, in which a
portion of the activation card 20 is positioned between the
holder path 86 and holder cover 88. A diverter 100 moves into
a pre-print position to guide the rear portion of activation card
20 between the holder path 86 and holder cover 88 and pre-
vent it from exiting entrance 96. This prevents a portion of
activation card 20 from sticking out of entrance 96 during the
voting process and being visible and/or accessible to a voter.
FIG. 9F shows the activation card 20 moving along the main
paper path 90 while the printer 72 prints on the activation card
20 and the scanner 74 scans the activation card 20. FIG. 9G
shows the activation card 20 in an accept or reject decision
position, in which the card 20 is positioned between u-turn
cover 92 and exit path 94 while the voter determines whether
to accept or reject the voting selections displayed on touch
screen display 24. FIG. 9H shows the card moving along the
exit path 94 and out the exit 98. It should be understood that
the activation card 20 may also exit through entrance 96 by
moving from the position shown in FIG. 9G in the opposite
direction as shown in FIG. 9H.

[0048] The paper path motor 76, rollers (not shown),
diverter motor 78, an entry path 82, entry cover 84, holder
path 86, holder cover 88, main paper path 90, u-turn cover 92,
and exit path 94, and diverter 100 in combination form a
transport mechanism of paper path module 46 that is operable
to receive an activation card 20, move the activation card 20
past printer 72 and scanner 74, return the activation card 20 to
the voter when universal voting station 12 operates in the
standalone mode described below, and deposit the activation
card 20 into ballot box 18 when universal voting station 12
operates in the tethered mode described below. All of the
components of the paper path module 46 described above are
integrated in a single unit.

[0049] Printer 72 is preferably a thermal printer manufac-
tured by Seiko that is operable to print voting selections
entered by the voter on an activation card 20 moving through
paper path module 46.

[0050] Scanner 74 preferably comprises at least one contact
image sensor, and preferably three, that is mounted adjacent
to printer 72 and close to the path through which an activation
card 20 moves. The scanner 74 is positioned so that it is
operable to image material printed on an activation card 20.
The scanner 74 allows universal voting station 12 to identify
the orientation and style of an activation card 20 after it is
inserted, and allows universal voting station 12 to image
voting selections printed on an activation card 20 by printer
72 for verification by a voter. Scanner 74 is preferably made
up of multiple photoelectric sensor integrated circuits with a
standard resolution of 8 pixels per millimeter (203.2 per
inch). Scanner contains an array of red LEDs for its own light
source. It should be understood that other types of imaging
devices besides scanner 74 may be used in universal voting
station 12 for producing an image of the activation card 20
and transmitting that image to the processor of single board
computer 118.

[0051] Referring to FIG. 9C, entrance and exit paper sen-
sors 80a and 8056 are positioned in the paper path module 46
adjacent the entrance 96 and exit 98, respectively, and a main
path paper sensor 80c¢ is positioned adjacent diverter 100. The
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paper sensors 80a-c are operable to detect the position of an
activation card 20 in the paper path module 46. The sensors
80a-c are preferably infrared optical reflective sensors. The
sensors 80a-c are operable to: perform VSA style decoding
by reading barcodes printed on an activation card 20 that
indicate the style of the card 20; check whether an activation
card 20 has already been marked; validate that the printer 72
has printed each mark corresponding to the voter’s contest
selections at the correct positions on the activation card 20;
and provide more accurate alignment of marks printed on an
activation card 20.

[0052] Universal voting station 12 includes a double sheet
detector sensor (not shown) that is operable to detect if more
than one activation card 20 is inserted at one time into the
paper path module 46. The sensor prevents the insertion of
multiple activation cards 20 into the paper path module 46 at
the same time, and returns the cards 20 back to the voter. The
sensor prevents incorrectly marked cards, jams, and equip-
ment damage that could result if more than one card at a time
were inserted into the paper path module 46. The sensor may
be any of the following: a controlled aperture including a
mechanical structure with a slot that is operable to accept a
single card, but will block double sheet insertions; a mechani-
cal thickness sensor including an electromechanical switch
calibrated to sense paper thickness in excess of the specified
maximum; and/or an ultrasonic sheet detector including a
pair of ultrasonic transducers that can discriminate between
no sheets of paper, one sheet, or two sheets of paper. Ultra-
sonic technology can make this discrimination independent
of the thickness of the thermal paper.

[0053] Referring to FIG. 5, activation card 20 is rectangular
and includes a chamfer 102 on one corner to assist a voter in
inserting the card 20 into the paper path module 46 in the
correct orientation. The activation card 20 is preferably ther-
mal paper stock having a width of 4.25 inches and a length of
11, 14, 17, or 19 inches. Activation card 20 is preferably
preprinted with an activation barcode 104, verification digits
106, and ballot header text 108. Referring to FIG. 6, after a
voter has made his/her voting selections with universal voting
station 12, printer 72 prints a master barcode 110, vote selec-
tion barcodes 112, and vote selections 114 on activation card
20. The ballot header text 108 may optionally be printed by
printer 72 at the same time that the voting selections are
printed on card 20. Alternatively, a poll worker may insert the
activation card 20 into an external printer (not shown) that
prints the activation barcode 104, verification digits 106, and
ballot header text 108 before the poll worker hands the card 20
to a voter.

[0054] The activation barcode 104 identifies the proper bal-
lot style for a particular voter. Scanner 74 images the activa-
tion barcode 104 to verify that the activation card 20 is valid
and to determine the proper ballot style associated with the
card 20 that is loaded into universal voting station 12 as part
ofthe election definition described in more detail below. Inan
alternate embodiment, the activation card 20 may not include
an activation barcode 104, in which case a poll worker would
select the correct ballot style for the voter after a blank acti-
vation card 20 is inserted into universal voting station 12. The
verification digits 106 verify the accuracy of the printed acti-
vation barcode 104. The ballot header text 108 specifies the
election name, date, and location based on the activation
barcode 104.

[0055] The master barcode 110 is a 26 digit code that
includes the following: a ten digit precinct ID, a ten digit

Election Systems & Software, LLC - Exhibit 1004
Election Systems & Software, LLC v. Hart Intercivic, Inc.

Page 54



US 2014/0231513 Al

logical ballot ID, three digits representing the number of
write-in votes, and three digits representing the total number
of voting selections. Each of the vote selection barcodes 112
identifies the location of the mark space on a conventional
paper ballot used for the election that corresponds with the
particular voting selection made by the voter for a particular
contest. Each vote selection barcode 112 is a six digit code
that includes the following: two digits that identify the col-
umn or horizontal position of the mark space on a conven-
tional paper ballot associated with the particular voting selec-
tion made by the voter, two digits that identify the row or
vertical position of the mark space on a conventional paper
ballot associated with the particular voting selection made by
the voter, one digit that identifies the side of the conventional
paper ballot on which the mark space associated with the
particular voting selection made by the voter is positioned
(preferably the number 1 identifies the front of the ballot and
the number 2 identifies the back of the ballot), and one digit
that identifies the sheet number from 1-9 of the conventional
paper ballot on which the mark space associated with the
particular voting selection made by the voter is positioned.
The vote selection barcode 112 corresponding to a write-in
voting selection is in the same format as described above
because a conventional paper ballot has a mark space that
must be filled in to indicate that the voter is selecting a
write-in candidate for a particular contest. The scanner 74
and/or tabulation device 14 are operable to read the master
barcode 110 and vote selection barcodes 112 during verifica-
tion and/or tabulation, respectively.

[0056] The vote selections 114 are human readable text
identifying each voting selection made by the voter (e.g.,
“General Motors™) and a brief description of the contest and/
or candidate (e.g., “BEST AUTOMOBILE MANUFAC-
TURER”). A write in vote selection 116 is identified by
including “WRITE-IN:” before the candidate’s name and an
arrow pointing to the left after the candidate’s name. Alter-
natively, a write in vote selection 116 is printed in white text
on a black background for ease of identification, while the
remainder of vote selections 114 are printed in black text on
a white background. The “BEST VOCAL ARTIST” and
“BEST ICE-CREAM FLAVOR” contests shown in FIG. 6
allow for the selection of two candidates, while the “BEST
AUTOMOBILE MANUFACTURER?” contest only allows
for the selection of one candidate. The voter chose the two
candidates “FRANK SINATRA” and “STEVIE RAY
VAUGHAN?” for the “BEST VOCAL ARTIST” contest, but
only chose one candidate, the write in selection for
“MICKEY MOUSE,” for the “BEST ICE-CREAM FLA-
VOR” contest. Thus, the activation card displays “NO
SELECTION MADE” under the “BEST ICE-CREAM FLA-
VOR?” contest to indicate that the voter under voted the con-
test by only choosing one candidate. The activation card 20
including the master barcode 110, vote selection barcodes
112, and vote selections 114 serves as a voter verifiable,
auditable record of a voter’s voting selections. It should be
understood that all of the information printed on the activa-
tion card 20 is human-readable except for the barcodes, which
are printed in a machine-readable format. Of course, other
activation card configurations are also within the scope of the
present invention. For example, in lieu of having an activation
barcode 104, the activation card 20 may have an identification
grid with a matrix of squares. The squares may be machine-
marked or hand-marked by a poll-worker in a manner that
when scanned by universal voting station 12 provides infor-
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mation on the proper ballot style that is associated with the
activation card 20. The activation card 20 may include other
types of identification codes which may be scanned and
detected by universal voting station 12 to identify a proper
ballot style.

[0057] When operational, universal voting station 12 pref-
erably has a width of approximately 19 inches, a depth of
approximately 5.5 inches, and a height of approximately 17
inches. When closed, universal voting station 12 preferably
has a width of approximately 22.5 inches, a depth of approxi-
mately 17 inches, and a height of approximately 11 inches.
Universal voting station 12 preferably has a weight of
approximately 20 pounds.

[0058] Referring to FIGS. 10A-B, universal voting station
12 includes a single board computer 118 mounted within
housing 22 that controls operation of the various hardware
components of universal voting station 12 including the touch
screen display 24, keypad 28, auxiliary panel 30, and paper
path module 46. Single board computer 118 is a commercial
off the shelf printed circuit board preferably manufactured by
Eurotech. It preferably includes a 1.1 GHz Intel Atom pro-
cessor. The single board computer 118 is mounted in a sock-
eted connector on an input/output board 120 (“I/O board”).
Single board computer 118 supports Windows CE and Linux
operating systems. Single board computer 118 is vibration
resistant because it uses solder-down memory chips (as
opposed to plug-in memory modules) to meet federal election
guidelines that require election machines to be subjected to
rigorous vibration testing. Single board computer 118 pro-
vides the future option for a Trusted Platform Module, which
provides enhanced security that may be needed for future
election systems. Single board computer 118 also contains a
3V lithium ion cell battery, which is replaceable only by
authorized service personnel.

[0059] Single board computer 118 includes USB interfaces
to the following components on I/O board 120: four USB A
ports 122a, 1225, 122¢ and 1224, a touch screen controller
124, and a control processor 126. USB ports 122a-c are
preferably accessible through a security compartment door
36 and are operable to receive USB flash drives 127a-c that
may contain election qualification codes or the election defi-
nition necessary to operate universal voting station 12 as
discussed in more detail below. USB port 1224 connects to a
scanner printer engine 134 and touch screen controller 124
connects to touch screen 24b. Touch screen controller 124
includes circuitry that continually scans the resistive touch
screen 24b and generates commands when it detects that a
voter has tapped a button on the screen, which are sent to
single board computer 118. Single board computer 118 has a
low voltage differential signal (LVDS) interface with an
LVDS protective connector 128 on 1/0 board 120 that con-
nects to display screen 24a, an Ethernet interface with an
Ethernet port 130 on I/O board 120 that connects to Ethernet
port 44, and a digital audio interface with an audio codec 132
on I/O board 120.

[0060] Single board computer 118 implements a protection
scheme that allows a media device containing the election
definition and inserted into one of USB ports 122a-c to be
utilized only as a source of election data. Single board com-
puter 118 prevents an external USB device from accessing the
operating system, or the ability to modify firmware. A board
support package for the single board computer 118 includes a
custom USB driver for interfacing with scanner printer
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engine 134 through a USB port 1224 that is available as a
one-way interface through the rear access port.

[0061] The single board computer 118 contains circuitry
for interfacing to scanner 74. The single board computer 118
generates a clock signal and a start pulse that are sent to
scanner 74 using LVDS. The scanner 74 outputs clocked
digital pixel data which is coupled to serial data interface
channels on a digital signal processor (DSP) on the single
board computer 118. The DSP drives a three-channel digital
to analog converter (DAC) chip, providing programmable
black/white thresholds, and allowing calibration firmware
running on the single board computer 118 to adjust for varia-
tions in scanner performance and production. The DSP accu-
mulates scanner data in its internal RAM memory which it
receives from the scanner 74. As it receives each complete
scan line of 2,048 pixels, it generates a hardware interrupt to
the IXP425 main processor. The main processor then copies
the scan data by accessing dual-port RAM within the DSP
over the DSP’s host port interface (HPI), a parallel bus inter-
face.

[0062] 1/O board 120 is a printed circuit board that is
designed specifically to provide circuitry and connectors to
interface single board computer 118 to the peripheral com-
ponents of universal voting station 12. Control processor 126
on I/O board 120 is connected to a backlight controller 134,
which is connected to a backlight connector 136 that is con-
nected to LCD display screen 24a. Control processor 126 is
operable to turn the backlight of LCD display screen 24a on
and off and dim the screen 24a through these connections.
Control processor 126 is connected to a backup battery 138
through a battery monitor 140, power connector 142, and
power supply board 144. The control processor 126 is oper-
able to monitor the charge condition of battery 138 through
these connections. The control processor 126 is connected to
and monitors a power switch 146 that turns universal voting
station 12 on and off, and a voter/official switch 148 that
controls whether the system is in voter mode or official mode.
The power switch 146 is located inside the compartment
enclosed by security compartment door 36 shown in FIG. 7C.
The control processor 126 is also connected to a beeper 150
on I/O board 120. The control processor 126 provides a serial
interface to a printed circuit board of keypad 28.

[0063] Control processor 126 is capable of writing to
EEPROM memory 152 mounted on I/O board 120 which is a
non-volatile memory chip for storing system data. EEPROM
memory 152 can be programmed in-circuit by firmware run-
ning in single board computer 118. EEPROM memory 152 is
used for storing factory calibrations, as well as data that can
change during operation of universal voting station 12, such
as a running tally of activation cards 20. The size of the
EEPROM array available for this purpose is 1,024 bytes.

[0064] Control processor 126 is connected to an auxiliary
panel connector 154 that is connected to a printed circuit
board of auxiliary panel 30. Control processor 126 is also
connected to a volume control 156 which is connected to
audio codec 132 and an audio amplifier 158. Audio amplifier
158 is connected to auxiliary panel 30 through auxiliary panel
connector 154. Through these connections, control processor
126 is operable to control the volume on headphones plugged
into auxiliary board 30. Control processor 126 is also oper-
able to process instructions from the dual switch access port
68 (FIG. 4) on auxiliary panel 30, and determine whether
LEDs 62, 64, and 66 are lit.
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[0065] Scanner printer engine board 134 is a printed circuit
board that contains a microprocessor which controls all the
components of paper path module 46. It communicates with
single board computer 118 via a USB cable. It is operable to
actuate printer 72 and paper path motor 76 in such a way that
permits the appropriate marking on activation card 20. Scan-
ner printer engine board 134 monitors the printing process,
detects a paper jam if it occurs, and provides a message to
single board computer 118 in that event.

[0066] Power supply board 144 is a printed circuit board
that controls power distribution to the components of univer-
sal voting station 12. Power supply board 144 has inputs of
120 or 240 Volts AC line voltage and the backup battery 138.
Outputs of power supply board 144 include +24V, +5V, and
+3.3V to scanner printer engine 134, and +12V, +5V, +3.3V,
and the voltage of backup battery 138 to /O board 120
through power connector 142. Power supply board 144 pro-
vides 12V to backlight inverter 138. Power supply board 144
generates the DC voltages required by the circuitry within
universal voting station 12 and provides the following func-
tions: automatic switching to the backup battery 130 when the
AC line voltage goes out, charging of backup battery 130, and
voltage conversion.

[0067] When power switch 146 (FIG. 10B) is in the “on”
position, power control circuitry on /O board 120 turns on
power to single board computer 118 and scanner printer
engine 134. Power is then turned on for the touch screen
display 24, backlight inverter 138, scanner 74, printer 72, and
other related system components. When power switch 146 is
moved to the “off” position, control processor 126 first com-
municates with single board computer 118 to make sure that
all single board computer 118 system processes are complete.
Upon acknowledgement from single board computer 118 of
its readiness to shut down, or after the expiration of a time-out
period, I/O board 120 turns off power to single board com-
puter 118, scanner printer engine 134, and connected system
components. This scheme provides an orderly shut-down
without loss of system data. If the power supply board 144 is
connected to AC power, it will stay on in a low-power mode
even when power switch 146 is oft to keep backup battery 138
fully charged.

[0068] Backup battery 138 can supply power to universal
voting station 12 for at least 2 hours in the event of AC power
loss. If the AC power is lost or removed, power supply board
144 automatically switches to battery back-up power. Backup
battery 138 is preferably an 18V, 4,300 mAh lithium ion
battery.

[0069] Referring to FIG. 11, universal voting station 12
includes an operating system 160 executed by single board
computer 118. Operating system 160 is based on Microsoft
Windows CE .NET, version 6.0. Microsoft NET Compact
Framework, version 1.0 is the foundation upon which the
operating system 160 applications are built, deployed and
integrated.

[0070] The operating system 160 includes a presentation
group 162 and API driver group 164. Presentation group 162
provides activation card voting access to disabled voters. In
conjunction with the API driver group 164, presentation
group 162 allows voters to do the following: enlarge/reduce
the size of on-screen instructions and contests; change the
contrast of on-screen instructions and contests; listen via
headphones to the audio instructions and contests; respond
via the touch screen display 24 to instructions and contests;
respond via keypad 28 to instructions and contests; and
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respond via an accessible device connected to dual switch
access port 68 to instructions and contests. Presentation group
162 contains and directly controls an election module 166 and
setup and maintenance module 168. Presentation group 162
interacts through the API driver group 164 with the following
modules: USB interface modules 170, log modules 172, user
interface modules 174, card processing modules 176,
EEPROM module 178, power module 180, user mode mod-
ule 182, and tethered module 184. Visual Basic, C++, and C#
support the presentation group 162. The screens displayed on
touch screen display 24 are presented in Visual Basic.
[0071] Execution within the presentation group 162 is ini-
tiated after universal voting station 12 successfully completes
power-on diagnostics. If the voter/official switch 148 is in the
“Voter” position, then the election module 166, with its
related screens, is active within the presentation group 162.
However, if the voter/official switch 148 is in the “Official”
position, then the setup and maintenance module 168, with its
related screens, is active instead. Switching between these
modules is done by toggling the voter/official switch 148.
[0072] API driver group 164 handles all low level commu-
nications between the software and hardware for universal
voting station 12. API driver group 164 uses function calls
and Windows messaging to communicate between the soft-
ware’s presentation group 162 and the hardware modules.
API driver group 164 runs on top of the Windows CE Oper-
ating System platform. C++ and C# are the standard unit
languages that support the API driver group 164.

[0073] The operating system 160 provides security access
controls to limit or detect access to critical system compo-
nents and to guard against loss of system integrity, availabil-
ity, confidentiality, and accountability. Functions are only
executable in the manner and order intended, and only under
the intended conditions. Control logic prevents marking of
activation card 20 if any preconditions to activation card 20
marking have not been met. Hardware of universal voting
station 12 is designed to protect against tampering during
system repair, or interventions in system operations, in
response to system failure. System access during equipment
preparation, testing and operation is limited by physical locks
and access code. Security safeguards cannot be bypassed or
deactivated during system installation or operation.

[0074] Tabulation Device

[0075] Inthe exemplary embodiment, tabulation device 14
is a DS200® optical scanner sold by Election Systems &
Software, LL.C. Referring to FIG. 2, tabulation device 14
includes a protective housing 186 with various internal com-
ponents (as described in detail with reference to FIG. 12), a
ballot insertion tray 188, a display 190 and a report printer
192. Each of these components will be described in detail
below.

[0076] Protective housing 186 is preferably made of injec-
tion-molded plastic and has a modular “clamshell” design
that provides easy access for maintenance and set up activi-
ties. Of course, other materials and designs are also within the
scope of the present invention. Protective housing 186 pref-
erably comprises three primary sections to assist in ease of
manufacturing and maintenance: base section 186a, front
cover section 1864, and rear cover section 186¢. In addition,
various access doors (not shown) may be included to provide
access to a variety of switches, connections and interfaces.
For example, in the exemplary embodiment, a locked access
door is provided to secure access to a power switch, a “close
polls” switch, and a modem with an RJ-11 connection and
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antenna (discussed further in connection with the main access
board 210 of FIG. 12). Another locked access door is pro-
vided to secure access to various USB port interfaces for
removable USB flash drives (discussed further in connection
with the USB board 208 of FIG. 12).

[0077] The back of protective housing 186 preferably
includes a variety of external ports, such as a USB hub 214
(FIG. 12), an Ethernet port 218 (FIG. 12), and other types of
ports that are standard and well known in the art. Of course,
the external ports may be located in other locations provided
they do not interfere with the use of the tabulation device 14.
[0078] The ballot insertion tray 188 is provided to receive
both a conventional paper ballot and an activation card 20
(FIG. 6) for scanning and tabulation. The ballot insertion tray
188 is preferably molded into the front cover section 1865 of
protective housing 186 and is approximately 8.525 inches
wide in order to accommodate an 8.5 inch wide standard-size
conventional paper ballot. The ballot insertion tray 188 can,
however, be designed to fit any size ballot. Referring to FIG.
21, conventional paper ballots are placed on upper surface
188a of ballot insertion tray 188, and activation cards 20 are
placed within a slot 1885 that is molded into the ballot inser-
tion tray 188. The slot 1885 preferably has a width that is
slightly larger than the width of an activation card 20. An
arrow graphic 188c is also preferably molded onto the ballot
insertion tray 188 to indicate the proper insertion of an acti-
vation card 20. Lastly, the ballot insertion tray 188 preferably
has a ribbed texture 188d to assist with reducing static
buildup. It should be understood that tabulation device 14
may include any type of input device that is capable of receiv-
ing a paper ballot and activation card 20.

[0079] The display 190 is preferably an LCD touch screen
display with a landscape orientation. The display 190 may be
astandard, oft-the-shelf component which is readily available
and well known in the art. For example, the display 190 may
be a standard size of 10.4 inches or 12.1 inches, measured
diagonally, and approximately 82x82 dpi. Most preferably,
the display 190 is a LG Philips 12.1" SVGA (800x600) TFT
color display model LB121S03-TLO1, which has a color
depth of LVDS 6-bit, 262,144 colors and an anti-glare surface
treatment. Of course, other types of touch screen displays
may also be utilized in accordance with the present invention.
[0080] Thedisplay 190 is connected to the upper portion of
tabulation device 14 by two hinges—one located on each side
of'the display 190—which enable the display 190 to open up
during use or fold down flat during storage. For security and
protection, the display 190 preferably incorporates a locking
mechanism. The tabulation device 14 may include an LCD
switch 216 (FIG. 12) that will sense that the display 190 is
open to thereby power up without necessitating a poll worker
physically turning on the display 190. Similarly, the LCD
switch 216 will sense that the display 190 is closed to thereby
power down after a specified period of time.

[0081] Alternatively, if the display 190 is not configured as
a touch screen display, the tabulation device 14 would also
include another type of input device, such as a keyboard, a
joystick, a pointing device, a trackball or a touch pad. The
display 190 may also comprise a cathode ray tube (CRT)
display configured as a touch screen display located external
to the tabulation device 14. In such a configuration, the dis-
play would be connected to the tabulation device 14 through
a dedicated I/O connector of the tabulation device 14. Of
course, other types of displays and input devices are also
possible and within the scope of the present invention. As will
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be described in greater detail below, the display 190 provides
a voter interface that may be used to display information
associated with a scanned paper ballot or activation card 20 to
the voter (e.g., information on ballot irregularities) and
receive voter feedback.

[0082] The report printer 192 is an internal printer for
device level and polling place level reporting, including the
printing of reports at poll opening and poll closing (as are
known in the art). The report printer 192 is a standard printer
that is readily available and well known to those skilled in the
art. The report printer 192 is capable of printing on paper that
is approximately 3 inches wide and is of the drop-in roll paper
type. The paper passes through an aperture in the protective
housing 186 such that it is easily accessible by users.

[0083] As shown in FIG. 2, tabulation device 14 mounts
onto the top of cart 16. The base of tabulation device 14
includes four mounting feet (not shown) that provide airflow
under the unit and allow it to be securely inserted into a
recessed area of the cart 16. In this embodiment, tabulation
device 14 slides onto mounting rails (not shown) located on
top of the cart 16. A hinged door (not shown) may be located
onthe front ofthe cart 16 and may be raised up and locked into
place to further secure the tabulation device 14. The cart 16 is
preferably made of steel or a durable plastic material for
security purposes. In operation, scanned and tabulated ballots
and activation cards 20 are deposited directly into the ballot
box 18 within cart 16. In addition, the cart 16 preferably
includes a compartment (not shown) that poll workers canuse
to temporarily store uncounted ballots in the event of a power
failure, scanner error, or the like. Of course, the cart 16 may
have other configurations as are well known to those skilled in
the art.

[0084] Turningto FIG. 12, the internal components of tabu-
lation device 14 are shown in a block diagram format and
generally include: a ballot scanner assembly 194, a CPU
board 196, a display assembly 198, a printer controller board
200, an internal power supply 202, an internal battery pack
204, a power management board 206, a USB board 208, a
main access board 210, a USB hub 214, and an LCD switch
216 (discussed above). It should be understood that the vari-
ous components and subsystems are connected to each other
as shown in FIG. 12.

[0085] The ballot scanner assembly 194 includes a scanner
board that provides the image capture, processing and trans-
port control functions associated with scanning a paper ballot
or activation card 20 (FIG. 5). The ballot scanner assembly
194 utilizes a set of sensors to monitor each paper ballot or
activation card 20 as it is placed in the ballot insertion tray 188
of'tabulation device 14 and travels through the ballot transport
mechanism (not shown). These sensors detect the position of
the ballot or activation card, check for multiple ballots or
activation cards and confirm the release of the ballot or acti-
vation card into the ballot box 18. There may also be a security
sensor that detects counterfeit ballots and ballots or activation
cards that have been tampered with. The ballot scanner
assembly 194 utilizes two contact image sensors to produce a
bitmap image of the paper ballot or activation card (prefer-
ably at 200 dpi or greater). One contact image sensor is
positioned to read the top surface of the ballot or activation
card and the other contact image sensor is positioned to read
the bottom surface of the ballot or activation card. The imag-
ing of the top and bottom surfaces of the ballot or activation
card preferably occurs simultaneously. The paper ballot or
activation card is pulled across the contact image sensors to

Aug. 21,2014

capture the ballot or activation card image. In this embodi-
ment, the ballot scanner assembly 194 utilizes image capture
technology available from Ricoh Electronics, Inc. It should
be understood that other types of imaging devices may be
used in ballot scanner assembly 194 for producing an image
of'the paper ballot or activation card 20 and transmitting that
image to a processor of CPU board 196. The ballot or activa-
tion card image captured by the ballot scanner assembly 194
is passed to the processor of CPU board 196, which decodes
and tabulates the voting selections marked on the scanned
ballot or printed on the activation card 20 (described further
below).

[0086] The CPU board 196 is a commercial off-the-shelf
board that generally controls the operation of tabulation
device 14. The CPU board 196 is preferably capable of
executing at least two independent processes concurrently so
that tabulation device 14 may concurrently accept, scan and
tabulate paper ballots or activation cards and electronically
receive voting selections from universal voting station 12 for
tabulation. Accordingly, it is preferable to use an operating
system that includes multi-tasking functionality, such as
Linux and other operating systems known in the art. In this
embodiment, the CPU board 196 is a VIA Embedded Plat-
form EPIA-CL with a VIA C3™ or VIA Eden™ ESP proces-
sor. The CPU board 196 may include any type of memory that
is suitable for storing information necessary for the operation
of tabulation device 14, as is well known in the art.

[0087] Many of'the other internal components of tabulation
device 14 are also well known in the art. For example, the
display assembly 198 includes an L.CD display touch screen,
a backlight inverter and a touch screen controller that pro-
vides an interface to display 190. The printer controller board
200 provides an interface to the report printer 192. In addi-
tion, the USB hub 214 provides a plurality of external USB
ports that provide a connection for a variety of external
devices.

[0088] The USB board 208 includes a plurality of external
USB port interfaces that accommodate removable USB flash
drives or any other type of removable data storage system or
storage device. The storage device or removable USB flash
drives may be used to store the election definition and the
accumulated vote totals for tabulation device 14. Also, the
storage device or removable USB flash drives may be used to
store the images of the scanned ballots and activation cards
20, which may be accessed at a later time for audit purposes.
The storage device or removable USB flash drives may fur-
ther be used to store a back-up copy of an electronic audit log,
which may be removed after the election for transport to
election headquarters.

[0089] The main access board 210 includes a power switch
and a “close polls” switch. The main access board 210 also
includes a modem with an RJ-11 connector and antenna,
which provide both landline and wireless modem options for
transmitting vote results to a central vote accumulation site.

[0090] The tabulation device 14 is powered by a power
management subsystem that includes the power management
board 206, an internal battery pack 204, and an internal ITX
power supply 202. The power management board 206 is a
custom power supply board which receives its input from an
external brick power supply that operates on standard AC-volt
lines. The internal battery pack 204 (preferably a re-charge-
able Lithium-Ion type) provides up to two hours of operation
during a loss of AC power. The internal ITX power supply 202
provides power to the CPU board 196, as is known in the art.
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The power management board 206 monitors the status of and
charges the internal battery pack 204, and automatically
switches from the external brick power supply to the internal
battery pack 204 as needed.

[0091] Ethernet port 218 is connected to the Ethernet port
44 of universal voting station 12, shown in FIG. 10A, with an
Ethernet cable (not shown) when the universal voting station
12 and tabulation device 14 are tethered as shown in FIGS. 1
and 2. This connection permits universal voting station 12 to
electronically transmit voting selections and activation card
images to tabulation device 14 for storage and tabulation.

[0092] Cart 16 provides a convenient base on which uni-
versal voting station 12 and tabulation device 14 are mounted
in a back-to-back manner. Universal voting station 12 and
tabulation device 14 may preferably be locked to cart 16. Cart
16 includes wheels so that it may be easily moved around an
election site. Ballot box 18 is positioned within an internal
compartment of cart 16 beneath universal voting station 12
and tabulation device 14 where the ballot box 18 is accessible
via a lockable door 220 (FIG. 2). Cart 16 may include other
compartments accessible via lockable doors for receiving and
storing provisional ballots and/or spoiled ballots. Cart 16
preferably has a height that permits physically disabled voters
to access and utilize the universal voting station 12 to make
his/her voting selections. Ballot box 18 has a lid 222 that is
preferably lockable for securely storing marked paper ballots
and activation cards 20 within the box 18. The lid 222 is
moved to an open position when the ballot box 18 is posi-
tioned within cart 16 so that box 18 may receive paper ballots
and activation cards 20 that exit universal voting station 12 or
tabulation device 14 and drop through an opening (not shown)
in the top of cart 16. Ballot box 18 may be removed from cart
16 after an election is over for transport to a central election
office. Lid 222 is preferably moved to a closed position and
locked before ballot box 18 is transported. Ballot box 18 may
include separate compartments, one for receiving activation
cards from universal voting station 12 and one for receiving
paper ballots and activation cards from tabulation device 14.
In an alternative embodiment, the voting system 10 may
include two ballot boxes, one for receiving activation cards
from universal voting station 12 and one for receiving paper
ballots and activation cards from tabulation device 14.

[0093] Voting system 10 preferably includes a number of
tamper evident seals (not shown) to protect sensitive areas of
the system 10. For instance, tamper evident security label
seals are preferably adhered over the locks for front access
door 26 (FIG. 1), paper path access door 34 (FIG. 1), security
compartment door 36 (FIG. 7A), rear access door 38 (FIG.
7B), door 220 (FIG. 2), and any other desirable location.
Voting system 10 preferably includes a form-fitting security
cover (not shown) that covers and protects universal voting
station 12 and tabulation device 14 when not in use. Tamper
evident wire seals (not shown) are preferably received by
grommets in the security cover and openings in cart 16 when
the security cover is in place. Wire seals are also preferably
received by openings in the cart 16 and tabulation device 14 to
detect tampering with the tabulation device 14. A tamper
evident pull-up seal is also preferably received by openings in
door 220 (FIG. 2) and cart 16 to detect tampering with door
220. USB flash drive 127a (FIG. 10A) containing the election
definition is preferably wired to USB port 1224 for detecting
tampering with the flash drive 127a.

Aug. 21,2014

[0094] Exemplary Operation of Voting System

[0095] Voting system 10 has two modes of operation: (1) a
tethered mode in which universal voting station 12 is con-
nected to tabulation device 14; and (2) a standalone mode in
which universal voting station 12 operates on its own without
any connection to tabulation device 14. Each of these modes
of operation will be described in detail below.

[0096] Tethered Mode

[0097] An exemplary operation of voting system 10 in the
tethered mode will now be described. First, universal voting
station 12 is powered on and a flash drive containing an
election qualification code (“EQC”) is inserted into one of the
USB ports 122a-c of universal voting station 12. Upon inser-
tion of the flash drive with the EQC, display 24 shows the
“Clear and Initialize” screen shown in FIG. 13A, which
prompts an operator to enter a Qualification Code. If the
operator enters the correct qualification code, display 24
shows the screen shown in FIG. 13B, which requests the
operator to confirm that he/she wishes to continue the “Clear
and Initialize” process. If the operator chooses “Continue,”
universal voting station 12 clears the previous election’s hash
files, public key, date, and name from EEPROM 152 and the
new election’s hash files, public key, date and name on the
flash drive are sent to and stored on EEPROM 152. When this
process is complete, display 24 shows the screen shown in
FIG. 13C, which instructs the operator to remove the inserted
media device.

[0098] The operatorthen inserts a flash drive containing the
election definition into one of the USB ports 122a-c¢ of uni-
versal voting station 12. Universal voting station 12 conducts
avalidity test to ensure that the election definition matches the
EQC previously loaded into EEPROM 152. When universal
voting station 12 is tethered to tabulation device 14, universal
voting station 12 also uses the EQC code to check the validity
oftabulation device 14. If the election definition matches the
EQC, display 24 shows the screen shown in FIG. 13D, which
prompts the operator to enter an “Election Code.” If the cor-
rect Election Code is entered, display 24 shows the screen
shown in FIG. 13E, which prompts the operator to continue
the “Access Election” process. If the operator chooses “Con-
tinue,” the election definition on the flash drive is decrypted
and most of the decrypted data is stored in universal voting
station 12 for quick access during voting sessions. The elec-
tion definition contains information on all of the candidates,
contests, and card variations that universal voting station 12
processes at the polling place. The flash drive containing the
election definition is left in the USB port of universal voting
station 12 throughout the election. All significant operational
events that occur on universal voting station 12 are stored on
the flash drive containing the election definition. Once the
election definition is loaded, display 24 shows the screen
shown in FIG. 13F.

[0099] Next, tabulation device 14 is powered on and the
EQC and election definition are loaded into tabulation device
14 in a similar manner as described above with respect to
universal voting station 12. Of course, the transfer of the EQC
and election definition to universal voting station 12 and
tabulation device 14 may be effectuated by a variety of dif-
ferent means other than insertion of a flash drive into a USB
port, as is known in the art.

[0100] After universal voting station 12 and tabulation
device 14 are powered on and receive the election definition,
universal voting station 12 is ready to assist voters in making
their voting selections. In order to use universal voting station
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12, a voter is first given an activation card 20 (FIG. 5) that
contains activation barcode 104, verification digits 106 and
ballot header text 108. The activation barcode 104, verifica-
tion digits 106 and ballot header text 108 may be preprinted
on the activation card 20 prior to the election, or alternatively,
a poll worker may insert a blank activation card 20 into an
external printer (not shown) at the voting site in order to print
the activation barcode 104, verification digits 106 and ballot
header text 108 on the activation card 20.

[0101] The voter takes the activation card 20 to universal
voting station 12, which displays the “Insert Ballot Activation
Card” screen shown in FIG. 15A. This screen displays the
correct orientation for inserting activation card 20 into the
activation card opening 32 of universal voting station 12,
which is with the text facing up and the chamfer 102 to the
right. Referring to FIG. 14A, the voter then inserts the acti-
vation card 20 into universal voting station 12 at step 300.
Paper path module 46 scans the activation card 20 to ensure
that it was inserted with the correct orientation. If it was not
inserted correctly, the activation card 20 is ejected and the
voter is prompted to re-insert the card 20. If it was inserted
correctly, paper path module 46 scans the activation card 20 to
ensure that it is the correct length. If the card 20 is not the
correct length, it is ejected and the voter is prompted to ask a
poll worker for a replacement. If the card 20 is the correct
length, paper path module 46 positions the card 20 as shown
in FIG. 9D and scanner 74 scans the activation card 20 to
produce an image of the activation card 20. Scanner 74 trans-
mits the image of activation card 20 to the processor of single
board computer 118. The processor decodes the activation
barcode 104, and compares the decoded activation barcode
104 to the election definition to determine whether the acti-
vation card 20 is valid. If the activation card 20 is valid, the
processor identifies an applicable ballot style, and its associ-
ated election contests, for the activation card 20 from the
election definition. If the activation card 20 is not valid, it is
ejected. The process then moves to step 304 (FIG. 14A) at
which the voter begins making voting selections.

[0102] Alternatively, if an activation card 20 is inserted into
activation card opening 32 that does not have an activation
barcode 104, the process moves to step 302 (FIG. 14A). At
this step, after the card 20 is correctly inserted into the acti-
vation card opening 32, universal voting station 12 detects
that the activation card 20 is blank and displays the “Ballot
Style Selector” screen shown in FIG. 18A. A poll worker or
the voter chooses the correct ballot style and selects the
“Select” button. Universal voting station 12 then displays the
“Precinct Selector” screen shown in FIG. 18B. A poll worker
or the voter chooses the correct precinct and selects the
“Select” button. After the ballot style and precinct have been
selected, the “Ballot Confirmation” screen shown in F1G. 18C
is displayed. If the correct precinct and ballot style have been
selected, the “Activate” button is selected. If the correct pre-
cinct and ballot style have not been selected, the poll worker
or voter selects either “Exit,” or “New Search” to begin a new
search for an applicable ballot style and precinct. Alterna-
tively, the “Precinct Selector” screen in FIG. 18B may appear
before the “Ballot Style Selector” screen shown in FIG. 18A.
Printer 72 preferably prints an activation barcode 104 on
activation card 20 that corresponds with the selected ballot
style and precinct. The process then moves to step 304 (FIG.
14A).

[0103] At step 304, universal voting station 12 displays the
“Select a language” screen shown in FIG. 15B, which dis-
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plays a list of different languages authorized by the particular
jurisdiction in which the election is held. The voter chooses a
language by either touching the appropriate box on display
24, using the arrow and select buttons 48a-e¢ on keypad 28
(FIG. 8), or using a dual switch access device connected to
dual switch access port 68 (FIG. 4) as is known in the art.
After a language is selected, that language is used for text on
display 24 and the audio track outputted to headphones con-
nected to audio port 70. When the proper language is selected,
the voter selects the “Next” button to advance to the “Voting
Instructions” screen shown in FIG. 15C. This screen displays
the ballot style and instructions to assist the voter in making
his/her voting selections. The voter then selects the “Next”
button to advance to the screen shown in FIG. 15D.

[0104] FIG. 15D shows a screen shot of an election contest
displayed to a voter on display 24, which includes the title of
the contest (i.e., “United States Senator”), instructions
regarding the particular contest (i.e., “Vote for ONE”), two
candidates to choose from (i.e., “DEMOCRATIC CANDI-
DATE 17 and “DEMOCRATIC CANDIDATE 2”), and a
“Write-In” option. The voter makes his/her voting selection
for the contest by selecting either of the candidates or the
“Write-In” option. If the voter selects one of the candidates,
then display 24 shows the screen shown in FIG. 15E, which
displays a checkmark next to the selected candidate. If the
voter selects the “Write-In” option, then the screen shown in
FIG. 17 is displayed. The voter may select the letters on
screen to type a write-in candidate’s name for the particular
contest, and then choose the “OK” button. The voter may
cancel the write-in option by choosing the “CANCEL
WRITE-IN” button. Once the voter has made his/her voting
selection by choosing a displayed candidate or the “Write-In”
option, the voter selects the “Next” button to advance to the
next election contest. The voter makes his/her voting selec-
tions for each of the election contests in the manner described
above. If the voter selects the “Next” button without making
avoting selection for a contest, display 24 shows the “Under-
Vote” screen shown in FIG. 16 A. This screen gives the voter
the option of either returning to the contest to make a voting
selection or advancing to the next contest.

[0105] After the voter makes a voting selection for the last
election contest, the process moves to step 306 (FIG. 14A) at
which universal voting station 12 displays the “Summary of
Selections” screen shown in FIG. 15F. This screen displays
each of the election contests and the corresponding voting
selections made by the voter. If the voter wants to change any
of the voting selections, he/she can touch the box on the
display 24 associated with the election contest to advance to
step 308 (FIG. 14). If the voter does not want to change any
voting selections, the voter selects the “Next” button at the
bottom of the screen to advance to the “Mark Card” screen
shown in FIG. 15G. If the voter did not make a voting selec-
tion for a particular contest, display 24 shows a “Summary of
Selections” screen such as the one shown in FIG. 16B, on
which the “Sheriff” contest is identified as a contest for which
no selection was made. The “Sheriff” contest is preferably
highlighted in a different color than the remainder of the
contests so that the voter can easily determine that he/she did
not choose a selection for that particular contest. If a voter
selects the “Sheriff” contest, he/she can make a voting selec-
tion for the contest. After a voting selection is made for that
contest, display 24 shows the “Summary of Selections”
screen shown in FIG. 16C, which shows that a selection has
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been made for that contest. Selecting the “Next” button
advances to the “Mark Card” screen shown in FIG. 15G.

[0106] Ifthe voteris satisfied with his/her voting selections,
the voter selects the “Mark Card” button on the screen shown
in FIG. 15G. After the voter selects this button at step 310
(FIG. 14A), paper path module 46 moves activation card 20
into the position shown in FIG. 9E to prepare it for printing.
The paper path module 46 then moves the activation card 20
along the path shown in FIG. 9F past the printer 72 and
scanner 74. Printer 72 prints on activation card 20 the master
barcode 110, vote selection barcodes 112, and vote selections
114 corresponding to the vote selections made by the voter, as
shown in FIG. 6. Scanner 74 produces an image of the acti-
vation card 20 and the master barcode 110, vote selection
barcodes 112, and vote selections 114 printed thereon. The
activation card then moves into the position shown in FIG.
9G. The image of activation card 20 from scanner 74 is sent to
the processor of single board computer 118 (FIG. 10A),
which decodes the vote selection barcodes 112 to determine
the corresponding voting selections. At step 314 (FIG. 14A),
the processor of single board computer 118 instructs the
display 24 to display the screen shown in FIG. 15H, which
shows the voting selections corresponding to the decoded
vote selection barcodes 112 printed on activation card 20 so
that the voter can confirm that the actual voting selections
printed on activation card 20 correspond with his/her voting
selections. If one of the voting selections is a write-in candi-
date, universal voting station 12 displays “Write-in:”” and not
the actual candidate name entered by the voter for his/her
write-in selection because the actual candidate name is not
encoded in the vote selection barcode 112. Alternatively,
universal voting station 12 uses optical character recognition
(“OCR”) to determine a write-in vote selection 116 from the
image of activation card 20 and displays the actual candidate
name entered by the voter for his/her write-in selection. If the
selections are not correct, the voter must select the “Exit
Return Card” button and request a new activation card 20
from a poll worker. If the voter is satisfied with the selections,
he/she selects the “Next” button to confirm that the selections
are correct. Thus, in this embodiment, it can be seen that the
voter confirms and verifies the accuracy of the voting selec-
tions that have been printed on activation card 20 without any
reference to the voting selections stored in the memory of
universal voting station 12.

[0107] After the voter has confirmed that his/her voting
selections printed on activation card 20 are correct, the voting
process moves to step 316 (F1G. 14A) at which the display 24
displays two options to the voter for casting his/her votes—a
return activation card option and an electronic vote option.
The first return activation card option returns the activation
card 20 with the voting selections printed thereon to the voter
at step 318. If this option is selected, the processor of single
board computer 118 instructs the transport mechanism of
paper path module 46 to return the activation card 20 to the
voter. Display 24 shows the screen shown in FIG. 151 when
the voter selects this option. After the activation card 20 is
returned to the voter, at step 320, the voter may deposit the
activation card 20 into a secure bin for later tabulation by
election officials, or insert the activation card 20 into tabula-
tion device 14 for imaging and tabulation in accordance with
a process described below.

[0108] Thevoter’s second option for casting his/her votes is
to select the AutoCAST or electronic vote option at step 322.
This option is available only if universal voting station 12 is
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tethered to a tabulation device 14 such that universal voting
station 12 is operable to electronically transmit voting selec-
tions and activation card images to the tabulation device 14
for storage and tabulation. If this option is selected, the pro-
cess moves to step 324, at which the processor of single board
computer 118 electronically transmits to tabulation device 14
the voter’s voting selections and the scanned image of the
activation card 20. The voting selections electronically trans-
mitted from universal voting station 12 to the tabulation
device 14 are the voting selections decoded from the scanned
image of activation card 20, and not voting selections that are
stored in memory of universal voting station 12. The tabula-
tion device 14 receives the voting selections and scanned
image of activation card 20, validates the data, converts the
data into a cast vote record and digitally signs the data. The
tabulation device 14 then instructs the processor of single
board computer 118 to instruct the transport mechanism of
paper path module 46 to deposit the marked activation card 20
in ballot box 18. The voting selections electronically trans-
mitted by universal voting station 12 to tabulation device 14
are preferably provided in the data format of the vote selec-
tion barcodes 112 described above. After the voting selec-
tions and image of the activation card 20 are transmitted to
tabulation device 14, universal voting station 12 erases the
voting selections and image from its memory such that uni-
versal voting station 12 does not permanently store, save or
record the voter’s voting selections or the image of the acti-
vation card 20.

[0109] Ifone of the voting selections transmitted from uni-
versal voting station 12 to tabulation device 14 is for a write-
in candidate, the name of the write-in candidate is not
encoded within vote selection barcode 112 as discussed
above. In order to determine the name of the write-in candi-
date, an election official must review the image of activation
card 20 sent to tabulation device 14 (or the activation card 20
itself) which includes the name of the write-in candidate in
the write-in vote selection 116 (FIG. 6). When tabulation
device 14 receives a vote selection barcode 112 that is asso-
ciated with a write-in voting selection, tabulation device 14
preferably stores the image of the activation card 20 corre-
sponding to the write-in voting selection in a file with a name
that starts with “W” so that an election official can easily
identify all of the activation cards 20 containing write-in vote
selections 116. Alternatively, universal voting station 12 uses
optical character recognition (“OCR”) to determine a write-in
vote selection 116 from the image of activation card 20 and
transmits to tabulation device 14 the actual candidate name
entered by the voter for his/her write-in selection so that an
election official does not need to manually review the image
of activation card 20.

[0110] As shown in FIGS. 15B-H, at any time throughout
the voting process, the voter may select the “Back” button at
the bottom of the display 24 to move to the previous screen
and revisit a selection made thereon. The “Zoom In/Out”
button allows a voter to enlarge the text on display 24. Pref-
erably, when this button is selected, the universal voting sta-
tion 12 dynamically adjusts the size of the text on display 24
to maximize the size of the text while still displaying all of the
text on display 24. The “Exit Return Card” button cancels the
voting session, and returns activation card 20 to the voter. The
“High Contrast” button adjusts the contrast of display 24.

[0111] Inaccordance with the process shown in FIG. 14B,
universal voting station 12 is also capable of receiving an
activation card 20 that has already been marked with voting
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selections, displaying those voting selections to a voter, and
allowing the voter to cast his/her voting selections via tabu-
lation device 14 if universal voting station 12 is tethered to
tabulation device 14. At step 400, the voter inserts the activa-
tion card 20 having voting selections printed thereon into the
activation card opening 32 of universal voting station 12. At
step 402, scanner 74 images activation card 20 to capture an
image ofthe master barcode 110, vote selection barcodes 112,
and vote selections 114. The image from scanner 74 is sent to
single board computer 118 (FIG. 10A), which decodes the
vote selection barcodes 112 to determine the corresponding
voting selections. At step 404, universal voting station 12
displays a screen similar to the screen shown in FIG. 15H,
which shows the voting selections corresponding to the
decoded vote selection barcodes 112 printed on activation
card 20. At step 406, the voter can preferably choose between
one of two options for casting his’her votes in the same
manner as described above for the process shown in FIG.
14A. The voter can choose to have the activation card 20
returned to him/her at step 408 so that the voter may insert the
card 20 into tabulation device 14 for tabulation at step 410.
Alternatively, if universal voting station 12 is tethered to
tabulation device 14, the voter may choose the AutoCAST
option at step 412, which electronically transmits the voting
selections and image of the activation card 20 to tabulation
device 14 for tabulation and storage at step 414. Universal
voting station 12 then deposits the activation card 20 into
ballot box 18.

[0112] While the operation of voting system 10 in tethered
mode has been described above in connection with a voter
who makes his/her selections via the touch screen display 24,
it should be understood that voters could also make selections
by using any other input device, including the arrow buttons
48a-¢ on keypad 28 (FIG. 8) or by using a dual switch access
device connected to dual switch access port 68 (FIG. 4) as is
known in the art.

[0113] Standalone Mode

[0114] In an alternative configuration, universal voting sta-
tion 12 of voting system 10 is operable in a standalone mode,
in which case it is not tethered to tabulation device 14. In the
standalone mode, universal voting station 12 may be used
without cart 16 and simply sit on a table propped up by
kickstand 40 as shown in FIGS. 7A-B. When universal voting
station 12 is operated in the standalone mode, it operates in a
similar manner as described above with respect to the tethered
mode (but without the AutoCAST option for casting votes). In
the standalone mode, universal voting station 12 receives an
activation card 20 from a voter, allows a voter to make his/her
voting selections, prints those voting selections on the acti-
vation card 20, images the activation card 20, decodes the
voting selections on the activation card 20, and displays the
decoded voting selections for confirmation by the voter. The
operational difference between the two modes is that in the
standalone mode, after a voter has confirmed his/her voting
selections as printed on activation card 20, the processor of
single board computer 118 instructs the transport mechanism
of'paper path module 46 to automatically return the activation
card 20 to the voter instead of allowing the voter to choose
between returning the activation card 20 and electronically
transmitting the voting selections and image of activation
card 20 to tabulation device 14. After the activation card 20 is
returned to the voter, it is preferably placed in a tabulation
device for tabulation or a secure bin for later scanning and
tabulation.

Aug. 21,2014

[0115] Alternatively, universal voting station 12 may be
used with an attached ballot box (not shown) in another
embodiment of the standalone mode. In this embodiment,
universal voting station 12 operates in a similar manner as
described above with respect to the tethered mode with the
exception that the AutoCAST option results in the activation
card 20 being deposited into the attached ballot box. How-
ever, unlike the tethered mode, the voting selections and
image of the activation card 20 would not be electronically
transmitted to tabulation device 14 for tabulation and storage
insofar as the voting station is not tethered to tabulation
device 14 in the standalone mode. The operational difference
between this embodiment and the other standalone embodi-
ment described above is that this embodiment enables a voter
to choose between returning the activation card 20 to the voter
(wherein the activation card 20 is preferably placed in a
tabulation device for tabulation or a secure bin for later scan-
ning and tabulation) or depositing the activation card 20 into
the attached ballot box (wherein the activation card 20 is later
collected for scanning and tabulation).

[0116] Operation of Tabulation Device

[0117] Tabulation device 14 is designed to operate in three
different modes: (1) a paper ballot tabulation mode in which
it scans and tabulates a conventional full-page paper ballot
that has been hand-marked by a voter; (2) an activation card
tabulation mode in which it scans and tabulates an activation
card 20 that has been ejected from universal voting station 12
and provided to a voter; and (3) an electronic tabulation mode
in which it tabulates voting selections that have been elec-
tronically transmitted to it by universal voting station 12.
Tabulation device 14 is preferably capable of automatically
switching between the paper ballot tabulation mode and acti-
vation card tabulation mode depending on whether a paper
ballot or activation card 20 has been inserted into ballot inser-
tion tray 188 (FIG. 2). Further, tabulation device 14 is pref-
erably capable of multi-tasking so that it can operate in either
of the paper ballot or activation card tabulation modes at the
same time as the electronic tabulation mode. In each of the
three tabulation modes, tabulation device 14 permanently
stores the cast vote record for each paper ballot or activation
card 20, as well as the image of each paper ballot or activation
card 20.

[0118] An exemplary operation of the tabulation device 14
in the paper ballot tabulation mode will now be described
with reference to blocks 500 to 522 of the process flow dia-
gram shown in FIGS. 19A and 19B. At block 500, the tabu-
lation device 14 displays a “welcome” screen on display 190
as shown in FIG. 20A. The “welcome” screen displays a
message (e.g., “Welcome. Please insert your ballot.”) and a
graphical depiction of the tabulation device demonstrating
the proper insertion of the ballot into the ballot insertion tray
188 (wherein the demonstration may be either static or mov-
ing). The “welcome” screen also includes a horizontally
scrollable list of available languages at the bottom of the
screen. The list of languages can be customized to include the
most frequently used languages for a particular precinct loca-
tion. Furthermore, the “welcome” screen may be set up to
offer the most frequently used languages on the display,
wherein other languages are available by scrolling through
the list using the scroll bar.

[0119] At block 502, the ballot position sensors continu-
ously monitor whether a paper ballot has been inserted into
the ballot insertion tray 188 (FIG. 2) and, upon detection of a
ballot, the ballot is fed into the ballot scanner assembly 194
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(FIG. 12). Upon receiving a paper ballot, the tabulation
device 14 displays a “scanning ballot” screen on display 190
as shown in FIG. 20B, prompting the voter to wait until the
voting selections marked on the ballot have been processed.
Referring back to FIG. 19A, at block 504, the ballot scanner
assembly 194 scans the paper ballot so as to capture an image
of'the ballot. For double-sided ballots, both sides of the paper
ballot are preferably scanned simultaneously so as to capture
an image of each side of the ballot. As discussed above, the
removable USB flash drives of USB board 208 may be used to
store the images of the scanned ballots, which may be
accessed at a later time for audit purposes.

[0120] At block 506, the processor of CPU board 196 ana-
lyzes the captured image of the ballot transmitted to it by
ballot scanner assembly 194 so as to decode the voting selec-
tions marked on the ballot. Preferably, the voting selections
are decoded using intelligent mark recognition (IMR) tech-
nology as described in U.S. Pat. No. 6,854,644 assigned to the
assignee of the present application, which is incorporated
herein by reference in its entirety. The paper ballot may con-
tain identification marks that allow the CPU board 196 to
verify that the ballot is valid for a specific polling place, and
to select the proper ballot style (which is provided as part of
the election definition loaded into the tabulation device 14 via
the removable USB flash drive at poll opening) for decoding
the voting selections marked on the ballot.

[0121] Atblock 508, the tabulation device 14 identifies any
irregularities associated with the paper ballot, including scan-
ning errors (e.g., read errors or unclear marks) and errors
relating to the decoding of the voting selections marked on the
ballot (e.g., over votes and under votes). At block 510, if one
or more irregularities are detected, the tabulation device 14
displays a “ballot errors” screen on display 190 identifying
the nature of the identified errors, as shown in FIG. 20C. The
“ballot errors™ screen provides clear feedback to the voter on
the disposition of his/her paper ballot. The “ballot errors”
screen displays a notification that one or more contests are not
correctly voted (e.g., “One or more of the contests are not
correctly voted. The following error conditions exist.”), a list
of encountered error types (e.g., “Over Voted Contests” and
“Under Voted Contests”), and the number of contests affected
with each listed error type. It can be seen that the “ballot
errors” screen also includes instructions on how to proceed
(e.g., “If you wish to correct your ballot press ‘Don’t Cast—
Return Ballot’, else press ‘Review Errors’ to adjudicate the
errors.”). Finally, it can be seen that the “ballot errors”™ screen
includes three selection buttons—“Don’t Cast—Return Bal-
lot” (described below), “Review Errors,” and “Cast Ballot”
(described below).

[0122] Generally, by selecting one of the detected irregu-
larities and then touching the “Review Errors” button, the
voter is presented with a new screen listing the affected con-
tests and describing the selected error type. Examples of the
types of message screens that may be displayed on the display
190 of tabulation device 14 will now be described with ref-
erence to FIGS. 20D to 20F.

[0123] Anexemplary “under-vote” screen listing the under
voted contests is shown in FIG. 20D. The “under-vote” screen
includes identifying information for each of the under-voted
contests (e.g., the “Contest Title”) and instructions for cor-
recting the under-voted contests on the ballot (e.g., “If you
wish to correct your ballot press ‘Don’t Cast—Return Ballot’
and mark your choices on the ballot.”). Finally, it can be seen
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that the “under-vote” screen includes two selection buttons—
“Don’t Cast—Return Ballot” (described below) and
“Accept” (described below).

[0124] An exemplary “over-vote” screen listing the over-
voted contests is depicted in FIG. 20E. The “over-vote”
screen includes identifying information for each of the over-
voted contests (e.g., “Contest Title””) and instructions for cor-
recting the over-voted contests on the ballot (e.g., “If you
wish to correct your ballot press ‘Don’t Cast—Return Ballot’
and see the election official for a new ballot.”). Finally, it can
be seen that the “over-vote” screen includes two selection
buttons—“Don’t Cast—Return Ballot” (described below)
and “Accept” (described below).

[0125] An example of an “over-vote” screen used in juris-
dictions that prohibit casting of over-voted ballots is depicted
in FIG. 20F. It can be seen that the “over-vote” screen does not
allow casting the ballot, providing only one button—“OK”—
for returning the ballot to the voter. The screen shown in FIG.
20F also depicts a method for displaying a list of contests
where the number of contests with irregularities exceeds the
available screen space reserved for the list. The contests are
distributed among a number of pages, with left-pointing and
right-pointing arrows that allow scrolling through the pages.
[0126] Referringto FIG. 19B, atblock 512, a determination
is made as to whether the paper ballot should be returned to
the voter. It can be appreciated that this determination is made
based upon whether the voter selects the “Don’t Cast—Re-
turn Ballot” button or the “Cast Ballot/Accept” button on the
screens depicted in FIGS. 20C to 20E, or, whether the error
relates to the scanning of the ballot. If the voter selects the
“Don’t Cast—Return Ballot” button or if the error relates to
the scanning of the ballot, the ballot is returned to the voter at
block 514, preferably by feeding the ballot in the opposite
direction through the ballot insertion tray 188. At this point,
the voter may either correct the error on the same paper ballot
or obtain a new ballot from a poll worker. If the voter selects
the “Cast Ballot” button, the contests with irregularities (e.g.,
under-votes and/or over-votes) will not be included in the
final tabulation while the remaining contests will be tabulated
appropriately. It should be noted that the voting rules in some
jurisdictions may prohibit casting ballots containing certain
voting irregularities (e.g., over voted ballots). In those juris-
dictions, if one or more prohibited irregularities are detected,
the “Cast Ballot” button will not be displayed as an option.
[0127] Atblock 516, upon casting the ballot, the tabulation
device 14 displays a “thank you for voting” screen on the
display 190 informing the voter that his/her voting selections
have been tabulated. An example of such a “thank you for
voting” screen is depicted in FIG. 20G. The “thank you for
voting” screen displays a short message (e.g., “Thank you for
voting. Your ballot has been counted.”). Preferably, the mes-
sage will be displayed for approximately 3 seconds or until
the next ballot is inserted into the ballot insertion tray 188.
[0128] Next, at block 518 in FIG. 19B, the votes are tabu-
lated by the CPU board 196 and stored in one of the remov-
able USB flash drives of USB board 208 (noting, of course,
that any contest with errors, such as under-votes and/or over-
votes, are not tabulated). Then, at block 520, the public vote
counter is incremented by one to thereby provide confirma-
tion that the ballot has been tabulated. At block 522, the ballot
is dropped into the secure ballot box 18 where it is retained for
audit purposes, as is known in the art.

[0129] Ifaballot contains a write-in candidate, CPU board
196 does not determine the actual name of the write-in can-
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didate when it analyzes the captured image of the ballot. In
order to determine the name of the write-in candidate, an
election official must review an image of the ballot stored by
tabulation device 14 (or the paper ballot itself). When tabu-
lation device 14 analyzes a ballot that contains a write-in
candidate, tabulation device 14 preferably recognizes that the
ballot contains a write-in candidate by detecting a mark in a
mark space indicating that the voter is choosing a write-in
candidate for a particular contest. Tabulation device 14 then
stores the image of the ballot corresponding to the write-in
voting selection in a file with a name that starts with “W” so
that an election official can easily identify all of the ballots
containing write-in vote selections. Alternatively, tabulation
device 14 uses optical character recognition (“OCR”) to
determine the actual candidate name entered by the voter for
his/her write-in selection from the image of the ballot so that
an election official does not need to manually review the
image of the ballot.

[0130] In the activation card tabulation mode, tabulation
device 14 operates in a similar manner as described above
with respect to the paper ballot tabulation mode. In the acti-
vation card tabulation mode, tabulation device 14 receives an
activation card 20 in ballot insertion tray 188 instead of
receiving a paper ballot. Ballot scanner assembly 194 scans
activation card 20 to capture its image as it does with a paper
ballot, and transmits the captured image to the processor of
CPU board 196. Because the voting selections on activation
card 20 are encoded in vote selection barcodes 112, the pro-
cessor of CPU board 196 processes the image of activation
card 20 in a different manner than the image of a marked
paper ballot. The processor of CPU board 196 processes the
image of activation card 20 by decoding the vote selection
barcodes 112 to identify the voting selections associated with
those barcodes. CPU board 196 also decodes the activation
barcode 104 to select the proper ballot style for decoding the
vote selection barcodes 112. After the voting selections on
activation card 20 are decoded, they are tabulated in the same
manner as set forth above with respect to the paper ballot
tabulation mode, and the activation card is deposited into
ballot box 18. If activation card 20 contains a write-in voting
selection, tabulation device 14 preferably stores the image of
the activation card 20 corresponding to the write-in voting
selection in a file with a name that starts with “W” so that an
election official can easily identify all of the activation cards
20 containing write-in vote selections 116. Alternatively,
tabulation device 14 uses optical character recognition
(“OCR”) to determine the actual candidate name entered by
the voter for his/her write-in selection from the image of the
activation card 20 so that an election official does not need to
manually review the image of the activation card 20. If an
error is detected on activation card 20, tabulation device 14
may display screens similar to those shown in FIGS. 20C-20F
to alert the voter and attempt to remedy the error. Of course,
one skilled in the art will understand that the various barcodes
printed on activation card 20 could alternatively be scanned
by one or more separate barcode readers rather than decoding
the barcodes from the image of activation card 20.

[0131] In the electronic tabulation mode, tabulation device
14 electronically receives voting selections and the image of
the activation card 20 associated with the voting selections
from universal voting station 12. The voting selections trans-
mitted to tabulation device 14 are preferably provided in the
same data format as vote selection barcodes 112 described
above. Universal voting station 12 also preferably transmits
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to tabulation device 14 the precinct ID and ballot ID contained
within the activation barcode 104 of the activation card 20 so
that the tabulation device 14 can select the proper ballot style
from the election definition for the voting selections. CPU
board 196 tabulates the voting selections in the same manner
as set forth above with respect to the paper ballot tabulation
mode. The cast vote record and image of the activation card
20 are preferably stored by tabulation device 14 on a remov-
able USB flash drive of USB board 208. After the voting
selections have been tabulated, universal voting station 12
deposits the activation card 20 into ballot box 18 as described
above. If an activation card 20 contains a write-in vote selec-
tion 116, tabulation device 14 preferably processes the voting
selections and image of the activation card 20 as set forth
above with respect to operation of universal voting station 12
when the AutoCAST option is selected at step 322 (FIG.
14A).

[0132] Finally, at poll closing, the accumulated vote totals
for tabulation device 14 are transmitted to a central site via a
landline or wireless modem, such as the modem of main
access board 210. Alternatively, the accumulated vote totals
for tabulation device 14 may be transported to the central site
via a removable USB flash drive inserted into one of the USB
ports of USB board 208. The cast vote records and images of
the paper ballots and activation cards, as described above,
may also be provided to the central site in the same manner

[0133] In an alternative embodiment, universal voting sta-
tion 12 may be operable as a standalone direct-recording
electronic (“DRE”) voting station with a voter verifiable
paper audit trail (“VVPAT”). When used in this manner, uni-
versal voting station 12 is preferably not tethered to tabulation
device 14, but it preferably includes a ballot box positioned to
receive printed activation cards 20. When universal voting
station 12 operates as a DRE voting station with VVPAT,
universal voting station 12 operates in accordance with the
description of the standalone mode described above with the
following differences. After universal voting station 12 scans
and displays the marked voting selections on activation card
20 and the voter confirms that those voting selections are
accurate, universal voting station 12 allows the voter to
choose between casting his/her votes without reviewing the
activation card 20 or ejecting the activation card 20 for review
(in which case the activation card 20 serves as a VVPAT). If
the voter chooses to cast his/her votes without reviewing the
activation card 20, universal voting station 12 electronically
stores the voter’s voting selections and an image of the acti-
vation card 20 with the voting selections printed thereon in
memory of universal voting station 12 or memory inserted
into universal voting station 12. Universal voting station 12
then deposits the activation card 20 into the ballot box to serve
as an auditable record of the voter’s voting selections. If the
voter instead chooses to eject and review the activation card
20, then universal voting station 12 ejects the activation card
20 and clears from its memory the voting selections on the
activation card 20 and image of the activation card 20. The
voter may review the ejected activation card 20 to ensure that
it accurately reflects his/her voting selections. The voter may
then reinsert the activation card 20 into universal voting sta-
tion 12 or another voting station, which will read the vote
selection barcodes 112 on the activation card 20, and display
a summary of the voting selections on the activation card 20
for the voter’s review. The voter may then choose to cast
his/her votes, which prompts universal voting station 12 to
store the voting selections and image of'the activation card 20
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in memory and deposit the activation card 20 into the ballot
box. In both cases, the electronically stored voting selections
are tabulated by universal voting station 12, and the cast vote
records are transferred to a central site in any suitable manner
known in the art. Universal voting station 12 may also include
a transparent window that allows the voter to view the acti-
vation card 20 and the voter’s voting selections printed
thereon without ejecting the activation card 20. If the voter is
satisfied that the activation card 20 accurately reflects his/her
voting selections, the voter may instruct universal voting
station 12 to cast his/her voting selections and deposit the
activation card into the ballot box.

[0134] In each of the embodiments described above, uni-
versal voting station 12 and/or tabulation device 14 may use
optical character recognition (OCR) to decode the vote selec-
tions 114 on the printed activation cards 20 as an alternative to
decoding the vote selection barcodes 112 to determine the
corresponding voting selections. If universal voting station 12
and tabulation device 14 are programmed to decode the vote
selections 114 with OCR, universal voting station 12 may be
programmed so that it does not print vote selection barcodes
112 on activation card 20.

[0135] While the present invention has been described and
illustrated hereinabove with reference to an exemplary
embodiment, it should be understood that various modifica-
tions could be made to this embodiment without departing
from the scope of the invention. Therefore, the present inven-
tion is not to be limited to the specific configuration or meth-
odology of the exemplary embodiment, except insofar as such
limitations are included in the following claims.

What is claimed and desired to be secured by Letters Patent
is as follows:

1. A voting station configured to operate in a tethered mode
in which the voting station is connected to a tabulation device
and a standalone mode in which the voting station operates as
a standalone unit, comprising:

a transport mechanism that receives an activation card;

a display that displays to a voter at least one election
contest, wherein the display also displays to the voter an
electronic vote option and a return activation card option
when the voting station operates in the tethered mode;

an input device that receives from the voter at least one
voting selection corresponding to the election contest,
wherein the input device also receives from the voter an
instruction corresponding to a choice between the elec-
tronic vote option and the return activation card option
when the voting station operates in the tethered mode;

a printer that prints the voting selection on the activation
card; and

a processor that (1) electronically transmits the voting
selection to the tabulation device when the voting station
operates in the tethered mode and the input device
receives an instruction corresponding to the electronic
vote option, (2) instructs the transport mechanism to
return the activation card with the voting selection
printed thereon to the voter when the voting station
operates in the tethered mode and the input device
receives an instruction corresponding to the return acti-
vation card option, and (3) instructs the transport mecha-
nism to return the activation card with the voting selec-
tion printed thereon to the voter when the voting station
operates in the standalone mode.
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2. The voting station of claim 1, further comprising a
housing within which the transport mechanism, the display,
the input device, the printer and the processor are mounted.

3. The voting station of claim 2, further comprising a cart to
which the housing and the tabulation device are mounted
when the voting station operates in the tethered mode.

4. The voting station of claim 3, further comprising a ballot
box positioned within the cart underneath the housing and the
tabulation device, and wherein the processor instructs the
transport mechanism to deposit the activation card with the
voting selection printed thereon into the ballot box when the
voting station operates in the tethered mode and the input
device receives an instruction corresponding to the electronic
vote option.

5. The voting station of claim 1, further comprising an
imaging device that produces an image of the activation card.

6. The voting station of claim 5, wherein the activation card
includes an identification code printed thereon, wherein the
imaging device produces an image of the activation card with
the identification code printed thereon, and wherein the pro-
cessor decodes the identification code from the image of the
activation card to identify a ballot style that determines the
election contest displayed to the voter.

7. The voting station of claim 5, wherein the imaging
device produces an image of the activation card with the
voting selection printed thereon, and wherein the processor
determines the voting selection from the image of the activa-
tion card and instructs the display to display the voting selec-
tion determined from the image of the activation card for
voter confirmation.

8. The voting station of claim 7, wherein the printer prints
the voting selection on the activation card as one of the fol-
lowing: machine readable code and human readable text; text
that is both human readable and machine readable; and
machine readable code that is not human readable.

9. The voting station of claim 7, wherein the processor
transmits to the tabulation device the image of the activation
card with the voting selection printed thereon when the voting
station operates in the tethered mode and the input device
receives an instruction corresponding to the electronic vote
option.

10. The voting station of claim 7, wherein the processor
transmits to the tabulation device the voting selection deter-
mined from the image of the activation card with the voting
selection printed thereon when the voting station operates in
the tethered mode and the input device receives an instruction
corresponding to the electronic vote option.

11. The voting station of claim 5, wherein the transport
mechanism, the printer and the imaging device are integrated
in a single module.

12. A voting system, comprising:

atabulation device that receives a paper ballot with at least
one voting selection marked thereon, scans the paper
ballot to create an image of the paper ballot, decodes the
voting selection from the image of the paper ballot, and
tabulates the voting selection;

a voting station connected to the tabulation device, wherein
the voting station receives an activation card, displays at
least one election contest to a voter, receives at least one
voting selection corresponding to the election contest
from the voter, prints the voting selection on the activa-
tion card, and transmits the voting selection to the tabu-
lation device for tabulation; and
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acommon ballot box positioned to receive the paper ballot
from the tabulation device and the printed activation
card from the voting station.

13. The voting system of claim 12, further comprising a
cart to which the tabulation device and the voting station are
mounted, wherein the common ballot box is positioned
within the cart underneath the tabulation device and the vot-
ing station.

14. The voting system of claim 12, wherein the activation
card includes an identification code printed thereon, wherein
the voting station produces an image of the activation card
with the identification code printed thereon, and wherein the
voting station decodes the identification code from the image
of' the activation card to identify a ballot style that determines
the election contest displayed to the voter.

15. The voting system of claim 12, wherein the voting
station produces an image of the activation card with the
voting selection printed thereon, and wherein the voting sta-
tion determines the voting selection from the image of the
activation card and instructs the display to display the voting
selection determined from the image of the activation card for
voter confirmation.

16. The voting system of claim 15, wherein the voting
station prints the voting selection on the activation card as one
of'the following: machine readable code and human readable
text; text that is both human readable and machine readable;
and machine readable code that is not human readable.

17. The voting system of claim 15, wherein the voting
station transmits to the tabulation device the image of the
activation card with the voting selection printed thereon.

18. The voting system of claim 15, wherein the voting
station transmits to the tabulation device the voting selection
determined from the image of the activation card with the
voting selection printed thereon.

19. The voting system of claim 12, wherein the tabulation
device and the voting station are connected with an Ethernet
cable.

20. The voting system of claim 12, wherein the voting
station receives a second activation card, displays at least one
election contest to a second voter, receives at least one voting
selection corresponding to the election contest from the sec-
ond voter, prints the voting selection on the second activation
card, and returns the second activation card to the second
voter.

21. The voting system of claim 20, wherein the tabulation
device receives the second activation card with the voting
selection printed thereon, scans the second activation card to
create an image of the activation card, decodes the voting
selection from the image of the activation card, tabulates the
voting selection, and deposits the second activation card in
the common ballot box.

22. The voting system of claim 21, wherein the tabulation
device comprises an insertion tray that receives the paper
ballot and the second activation card.

23. A tabulation device configured to operate in a paper
ballot tabulation mode for tabulating voting selections hand-
marked on paper ballots and an activation card tabulation
mode for tabulating voting selections printed on activation
cards by a voting station, comprising:

an insertion tray that (1) receives from a first voter a paper

ballot with at least one voting selection marked thereon
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when the tabulation device operates in the paper ballot
tabulation mode and (2) receives from a second voter an
activation card with at least one voting selection printed
thereon when the tabulation device operates in the acti-
vation card tabulation mode, wherein the printed ballot
has a first width and the activation card has a second
width that is smaller than the first width of the printed
ballot;

an imaging device that (1) produces an image of the paper
ballot when the tabulation device operates in the paper
ballot tabulation mode and (2) produces an image of the
activation card when the tabulation device operates in
the activation card tabulation mode; and

a processor that (1) determines the voting selection from
the image of the paper ballot and tabulates the voting
selection when the tabulation device operates in the
paper ballot tabulation mode and (2) determines the
voting selection from the image of the activation card
and tabulates the voting selection when the tabulation
device operates in the activation card tabulation mode.

24. The tabulation device of claim 23, wherein the tabula-
tion device is connected to the voting station.

25. The tabulation device of claim 24, wherein the tabula-
tion device is also configured to operate in an electronic
tabulation mode for tabulating voting selections electroni-
cally transmitted by the voting station.

26. The tabulation device of claim 23, further comprising a
cart to which the tabulation device is mounted and a ballot box
positioned within the cart underneath the tabulation device,
wherein the tabulation device (1) deposits the paper ballot in
the ballot box when the tabulation device operates in the paper
ballot tabulation mode and (2) deposits the activation card in
the ballot box when the tabulation device operates in the
activation card tabulation mode.

27. The tabulation device of claim 23, further comprising a
storage device that stores a first record of the voting selection
determined from the image of the paper ballot and a second
record of the voting selection determined from the image of
the activation card.

28. The tabulation device of claim 27, wherein the tabula-
tion device is also configured to operate in an electronic
tabulation mode in which the tabulation device is connected
to the voting station and the processor receives and tabulates
at least one voting selection electronically transmitted by the
voting station, and wherein the storage device stores a third
record of the voting selection received from the voting sta-
tion.

29. The tabulation device of claim 23, further comprising a
storage device that stores the image of the paper ballot and the
image of the activation card.

30. The tabulation device of claim 29, wherein the tabula-
tion device is also configured to operate in an electronic
tabulation mode in which the tabulation device is connected
to the voting station and the processor receives at least one
voting selection and an image of a second activation card
electronically transmitted by the voting station and tabulates
the received voting selection, and wherein the storage device
stores the image of the second activation card.

#* #* #* #* #*
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