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[57] ABSTRACT 

_ A balloting system, including a special voting machine; bal 
' lots, in the form of a data-recording medium for recording 

. data in response to selections of an individual voter and carry 
ing stored program information pertinent to that voter’s elec 
tion district; and data-processing means for tabulating the vot~ 
ing data in accordance with the stored program carried by the 
ballot. The voting machine is compact; it is adapted to display 

_ candidates and issues in conventional, paper ballot format and 
to' receive a ballot of the aforedescribed type and position it in 
recording relationship with/a voter’s selections from the dis 
play. Data-marking means associated with the voting machine 
records each voter's selections on his individual ballot in a 
form susceptible to electronic data processing. 

9 Claims, 4 Drawing Figures 
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BALLQTING SYSTEM AND APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

Field 1 

The present invention relates to data collection, storage, 
and processing and provides a system, apparatus, and ballot 
cards particularly adaptable for mechanized voting. The 
system and ballot cards have many other applications, such as 
manpower control, inventory control, administrative data 
processing, and public statistics analysis. 

State of the Art ‘ 

In many parts of the United States, as well as in other re 
giOns of'the world, the conduct of elections involves the mark 
ing of individual paper ballots. Such election procedures have 7 
‘many disadvantages, including susceptibility to voter fraud 
and the time-consuming, laborious effort (fraught with oppor 
tunities for errors), required for the tabulation of results. 
Nevertheless, the paper ballot format is desirable from a 
voter's standpoint because of the orderly and established 
fashion in which candidates and issues are presented. 
Moreover, a paper ballot is conveniently marked with a 
familiar type of writing implement, a pen or pencil. 
The need for, and the advantages of, mechanized systems 

for conducting elections have long been apparent, and many 
efforts have been made to satisfy this need. The mechanized 
systems proposed heretofore offer many advantages but fail to 
preserve the desirable features ofipaper balloting. The rules of 
elections vary among voting jurisdictions and among particu 

_ lar districts (precincts) within a single jurisdiction (due to the 
inclusion of local, state, and federal issues and candidates on a 
single ballot). Such variations are easily accommodated in 
paper ballot ‘voting systems by corresponding modi?cationsto 
'the paper ballots used in each precinct. These modifications 
do not involve modi?cation of the general ballot format. Com 
parable ?exibility in mechanized voting systems is difficult to, 

I achieve and generally involves changing the ballot format 
presented to the voter and/or the manner in which the ballot is 
marked. Such changes are often confusing to voters. 
No voting machine is presently accepted by all voting ju 

risdictions within the United States. The only voting machine 
which has presently gained broad acceptance is the lever-type 
mechanical voting machine. This . machine preserves the 
general format of a paper ballot but it requires a substantial in 
itial capital investment for each precinct and does not provide 
appropriate output for direct input to computer processing. 

Precinct voting machines capable of vrecording votes in 
computer language have been suggested, and some such units 
have been made commercially available. Presently available 
machines of this type have certain limitations which prevent 
their satisfying many local and state regulations however. For 
example, many states require that the balloting system em 
ployed permit manual checking at the precinct level. The 
computer language output of machines presently in use is notv 
susceptible to manual checkingData processing is done on 
expensive, centrally located, general purposecomputers and 
requiresthe use of an elaborate stored logic program (soft 
ware). General purpose computers are not readily available to 
the administration of many election. jurisdictions and are too 
costly for purchase by most such administrations. Rental of 
general purpose computers represents a considerable election 
expense. The aforementioned precinct voting machines also 
present candidates and issues in a format which departs ap 
preciably from that of the traditional paper ballot. 

It is projected thatin the future it will become technically 
and economically feasible to record votes on-line to a com 
puter. A voter's selections will then be immediately recorded 
and tabulated in a remote computer center, via telephone 
lines, at the time the vote is cast. Accordingly, it is desirable 
that new voting machines provided in the interim period be 
compatible with such projected computer hookups. 

5 

2 
SUMMARY OF THE INVENTION 

The present invention provides a balloting system which 
requires a relatively small investment for the purchase of 
precinct-contained voting equipment. The output from the 
precinct voting equipment is suitable for direct processing by 
computer but is also capable of manual checking, either at the 
precinct or subsequently. The precinct-contained voting 
equipment includes one or more voting machines, preferably 
of the type described hereinafter which presents issues and 
candidates in the format conventional to paper ballots. Each 

' precinct may also be provided with a special purpose public 
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data computer (PDC) to process the data recorded on the bal 
lots cast in that precinct; in some instances, several precincts 
may share a PDC. Balloting is done on a data-recording medi 
um — preferably in the form of a conventional computer data 
entry card — adapted for insertion in the voting machine for 
the recording of a voter’s selections and for processing by the 
PDC (after appropriate translation by an associated card 
reader or equivalent device). 
The system and apparatus of this invention are adaptable 

for use in substantially any election regardless of diversity of 
ballot format or rules of election among the several jurisdic 
tions and/or precincts involved in the elemention. Unlike sug-' 
gestions of the prior art, the voting machines, data processing 
equipment, and ballots of the present invention may be used in 
either primary or general elections; the special ballots pro 
vided by this invention are adapted to carry stored program in 
formation concerning the rules of the particular election in 
volved as well as data recorded by a voter concerning his 
selections; moreover, the logic and circuitry of the PDC is suf 
ficiently ?exible to permit processing of voter-selection data 
according to several mutually exclusive sets of election rules 
in the same election. 
An important aspect of this invention is the novel voting 

machine preferred for use at the precincts. Voting machines 
such as, j or similar to, those disclosed in U.S. Pat. Nos. 
3,201,038 and 3,240,409 which present issues and candidates 
on a plurality of leafs may be used; however, this invention 
provides a voting machine speci?cally adapted to presentyis 
sues and candidates in conventional paper ballot format. In 
any event, the votingmachinesused in the practice of this in 
vention are adapted'to record voter selections on conven 
tional data-recording media (of the types commonly used to 
provide input data to computers) in a form suitable for elec 
tronic data processing. Punch marks may be used for record 
ing voter selections, but it is generally preferred that the voter 
indicate his selections by marking the ballot in black line. 
The voting machine of this invention is sufficiently ‘compact 

to be readily portable and includes: case means as a housing 
for the remainder of the device; display means mounted in the 
case means to display a, plurality of voting sites in columns, 
preferably in paper ballot format, on a visible panel surface; 
guide means adapted to receive data-recording media and 
operably associated with the display means to position 
selected data sites of the data-recording media in recording 
relationship with selected columns of voting sites; and mark 
ing means for recording data on the data-recording medium in 
a form suitable for computer (electronic data) processing. 
Each voting site of the display means includes indicia means 
for identifying an issue or candidate and access means (such 
as a hole) through the display means to permit marking on the 
ballot. Each of the aforementionedselected data sites of the 
data-recording media corresponds to the issue or candidates 
identified by the voting site with which it is brought into 
recording relationship. ‘ 
Another significant feature of the balloting system of this in 

vention is the claim preprogrammed ballot. According to cer 
tain suggestions of the prior art, a computer data entry card is 
marked by a voter in a voting machine, and the recorded voter 
selection data is then processed in a computer according to a 
program stored in the computer. Such techniques are useful 
for a particular election but they have the disadvantage that 
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the computer requires reprogramming before each election. 
According to this invention, novel ballots are used which are 
preprogrammed in accordance with the circumstances of the 
voter (e. g., party affiliation) and election (e.g., general or pri 
mary). The PDC then processes the voter selection data in ac 
cordance with the program stored on the ballot itself; the PDC 
may be used from election to election without repro 
gramming. The ballot card may be used for many other public 
data processing purposes by proper preprograming, without 
altering the program of the PDC. In this way, the PDC can be 
used for a variety of public purposes in addition to elections 
without the expense or skills required for programming a 
general purpose computer. -, 
A general purpose computer may function as the PDC for 

one or more precincts, but the PDC is preferably embodied as 
a special purpose‘computer with logic circuitry'capable of re 
jecting improper ballots and tabulating properly cast votes in 
accordance with various rules of election. Usually, the PDCis 
cable connected to an optical mark reader, adapted to scan 
the ballots, and a recording device, such as a printer. The PDC 
should have logic capabilities to reject votes cast in a ballot 
column not authorized to the voter in a primary election 
(ticket column logic); reject votes for more than one party‘s 
candidate in a general election for an office to be ?lled by a 
single candidate (cross column logic); reject votes for more 
than the authorized number of candidates for an office to be 
filled by a prescribed number of candidates (X/N logic); 
distinguish between “yes” votes and “no” votes on proposi 
tions (yes/no logic); and, preferably, to recognize straight 
party votes (straight ticket logic). ' 
The PDC may comprise a single unit containing the 

aforedescribed “read logic," storage capacity, and binary to 
digital translating capacities, but it is often convenient for the 
read logic circuitry to be housed in one unit together with con 
ventional buffer circuitry, and for storageand binary-to-digital 
circuitry to be housed in a second unit. In any event, the bi 
nary to digital circuitry of the PDC is conveniently connected 
to conventional recording devices, and the read logic circuitry 

15 

20 

25 

35 

40 
of the PDC is conveniently connected to conventional card 
reading devices. According to ya highly preferred embodiment 
of the invention the card reader is mounted in the ballot box 
such that each ballot‘ is read as it is deposited in the box. The 
card reader (ideally an optical scanner) may be cable con 
nected to the PDC which may itself be mounted in the ballot 
box. ' . 

DESCRIPTION OF TI-IE DRAWING5 
The invention will be better understood by reference to the 

drawings, which illustrate what is presently regarded as the 
best mode for practicing the invention. ' ‘ 

FIG. 1 is a flow chart of a balloting system of this invention; 
FIGS. 2 and 3, ballot cards useful for the practice of this in7 

vention; and ‘ 

FIG. 4, a perspective view of a novel voting machine of this 
invention ' I V ' 

DESCRIPTION or THE ILLUSTRATED EMBODIMENTS 
A typical ‘balloting system, as illustrated by the flow chart of 

FIG. 1, involves producing a quantity of blank ballots prepro 
grammed in accordance with the election rules for the 
precinct in. which they are to be used. In a primary election, 
different ballots are required for voters of different party af 
filiation. In most elections, different programs are required for 
various precincts within an election jurisdiction, e.g., a coun 

' ty. As illustrated, one master ballot of each required program 
is prepared by key punching or marking, the requisite quantity 
of each type is duplicated or printed. This procedure is usually 
most conveniently accomplished at the county or state level 
along with the preparation of voter registration lists and the 
listing of candidates and issues in appropriate display on the 
voting machines for each precinct. 
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4 . 

The voting machines, ballots and registration lists are 
placed in the appropriate precincts prior to the election. Dur 
ing the election, the preprogrammed ballots are distributed to 
individual voters who insert them in the voting machines and 
mark their selections.‘ In the illustrated instance, each ballot 
includes a stub portion which corresponds to the stub of a con 
ventional paper ballot. ‘Provision is also made, e.g.. on the 
back of the ballot for write in votes. Themarked ballots are 
deposited in a ballot box and the stubs may be discarded or 
deposited in a special box provided for that purpose. 

‘ The ballots may be removed from the ballot box and 
checked manually, if required by the applicable election laws. 
In any event, the selections recorded by the voters-on the bal 

' lot cards are processed by a PDC in accordance with the 
preprogrammed instructions carried by the ballot cards. As il 
lustrated the data carried by the ballots is read by a card 
reader which converted the punch and/or ink marks carried 
thereon into an electronic-form appropriatefor input to the 
PDC. The card reader may be manual or'automatic; it is 
desirably installed to read ballots as they are deposited in the ' 
ballot box but it may be installed remote from the ballot box to 
read the ballots after they are removed from the ballot box. 
Reading may be done with either brushes, photoelectric cells, 
or both, depending upon whether ink or punch marks are used 
for programing and/or balloting. ‘ ‘ '2‘ 

Output from the PDC may be printed out at the precinct 
level (or wherever the PDC may be physically located) and 
transmitted by any convenient means to the administrative of 
ficials of the voting jurisdiction and the news media. Alterna 
tively, the PDC output may be connected on line to a central 
computer for tabulation of the votes from several precincts. 

FIG. 2 illustrates a typical ballot card for use by this inven 
tion. The ballot is amodi?ed IBM 80 column'dataentry card 
containing 120 voting rectangles 1']. arranged in rows vA 
through F and columns Cl through C20. Because the ballot 
cards may be scanned serially, cards longer or shorter than the 
80 column card may be used. The voting rectangles are cen 
tered at the intersections of alternate Hollerth coding rows 
HRs 0,2,4,6,8 and 12 and the Hollerth coding columns divisi 
ble by 4; i.e., HCs 4, 8, 12,...80. Each voting rectangle is thus 
associated with a total of eight “Hollerth coding” punch posi 
tions 12 which may be used for logic storage. Logic isvymost 
conveniently stored in Hollerth rows HRs 1,3,5,7,9, and II. 
The two Hollerth rows HR: 13 and 14 at the extreme edges of 
the ballot card are usually used for optical timing‘ marks ‘14. 
The ballot includes a stub portion 15 to identify the ballot 
when it is issued to a voter. This stub is usually'removed by the 
voter. i 

A ballot card format for a typical electiori utilizes as many 
of the rows A through F of voting rectangles 11 as are required 
for candidates of different parties. All or a portion of one or 
more rows may -be required for balloting on . propositions. 
Usually, rowv F is reserved for propositions, for convenience 
from the standpoint of the logic requirements of the ballot. 
Column C11 may be reservedfor straight partyi voting ‘in a 
general election so that a mark,‘ punch, or other appropriate 
indication in any of the rows A through E (assuming that row 
F is reserved for propositions), located also in column C1, will 
signify af‘straight ticket” vote. Usually, a straight ticket vote 
in rows reserved for the major'pa'rties (typically A and B) vwill 
include all of the candidatesrepresented by all of the voting 
rectanglesll in the row. A straight party .voteinany remain 
ing rows might be limited to relatively few voting rectangles 11 
since minor parties and their candidates will ordinarily occupy: 
these locations. Accordingly, several different parties might 
occupy portions of rows C, D and E. 

In primary elections, straight party voting is inapplicable. 
Because elections gerlterally do notrequire more than the 115 
remaining voting rectanglesron the ballot card, an, of the: 
rectangles 11 in column Cl may be held in reserve for general 
elections only. The'l'ogic required‘for‘the total voting system is ' 
thereby somewhat‘simpli?ed. Of course, the'ballot may be or 
ganized with greater 'or fewer voting‘ rectangles. The ballot 
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card illustrated by FIG. 3, for example, contains 100 voting 
rectangles. ' 

ln primary elections, a voter is permitted to vote only for 
candidates of that party for which he has expressed 
preference. In this instance, the ballot may be precoded by an 
appropriate marking 16 ina speci?ed Hollerth column (e.g., 
HCl abovea voting rectangle 11 of the row A through E) as 
signed to the party of preference. An optical reader or 
equivalent device used in connection with the public data 
computer (PDC) to process the voter-applied‘data on the bal 
lot is preprogrammed to instruct-the computer to ignore votes 
in any row except that identi?ed by the “straight ticket” cod 
ing mark ‘16. ‘Many other special circumstances may be pro 
vided for by incorporating logic marks (ink or holes) at ap 
propriate locations on the ballot card. Y ' 

Table llists the Hollerth card column~rowutilization of the 
ballot card illustrated by FIG. 3. The ballot of FIG. 3 is or 
ganized generally as that of F 16. 2, but has only 5 voting rows 
A’, B’, ‘C’, D’, and E’, respectively. Hollerth rows HRs 1,3, 5, 
7, 9, 11 and 12 are reserved for ballot card preprogramming. 
Punches or marks placed on the card in these rows before it is 
handed to a voter predetermine the fashion in which the data 
applied to the card during voting will be processed. A public 
data computer can thus, without modifying its program in any 
way, process ballots fromdifferent elections (or primary elec 
tions, from voters of different parties) operating under dif 
,ferent rules. Each ballot card itself carries the program ac 
cording to which the voter-applied data on the ballot will be 
processed. 
As used in Table l, “X/N logic” carried by the ballot 

prevents counting of the votes cast for an office on a particular 
ballot which carries more votes than are authorized for that 
office. This logic is needed for primary elections and for cer 
tain races, such as for the State Board of Education, in general 
elections. “X" refers to the number of votes to which the voter 
is entitled for the office in question and “N" refers to the total 
number of candidates for the office in question. “Cross 
column logic" rejects all votes cast for an of?ceon a ballot 
where a voter casts votes for candidates of more than one 
party in races in which he is entitled to only one vote; e.g., Pre 
sident or Governor. The stored program logic of the rows A’ 
through D‘ is determined by the speci?c organization of the 
ballot and applicable rules of election. 

TABLE I 

Row 
Balloting Coding Hollerth Coding Function 

Major Party No. l A’ - 0 

Candidates 
1 Stored Program for row 

A, 
B’ 2 Major Party No. 2 

Candidates 
3 Stored Program for row 

B, 
C' 4 Candidates for one or 

, more parties 

5 Stored Program for row 
C, 

D' . 6 Candidates for one or 

' more parties 

7 Stored Program for row 
D, 

E’ 8 Propositions 
' 9 X/N logic 

I l X/N logic 
' Cross Column logic 

timing marks 
timing marks 

The voting machine illustrated by FIG. 4 is representative of 
the apparatus preferred for use in accordance with this inven 
tion. The illustrated voting'machine‘includes case means 20, 
which functions both as a carrying case and a housing for the 
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6 
assembled parts of the machine. Thus, the case means 20 com 
prises a component-housing portion 200 and a cover portion 
20b hingedly connected in the fashion of conventional lug 
gage. The case 20 is illustrated in open condition in FIG. 3. in 
closed condition (not illustrated) it forms a compact package 
about the size of a conventional attache case and may be con 
veniently carried by hand or by its handle 21. Latches 22 are 
provided for securing the cover portion 20b to the housing 
portion 20a when the case is closed. 
When the case is open, privacy shields 23 may be positioned 

as shown. Usually, shields 23 will be provided at each side of 
the open case 20; for clarity of illustration, only one such 
shield 23 is illustrated. The shield 23 is connected to the hous 
ing portion 20a of the case 20 by a suitable hinge 24 (in the il 
lustrated instance, by a polypropylene “living hinge" arrange 
ment). It is held to the cover portion 20b of the case 20 by any 
suitable fastener 25 (in the illustrated instance, a magnetic 
fastener). 

With the case 20 in its open condition, there is exposed to 
view, and in readily accessible position, panel display means 
26. These means 26 include a visible panel surface 27 display 
ing a plurality of columns 28-1 through 28-5 of voting sites. 
Each voting site 28 includes a hole 29 through the panel dis 
play means 26 and an indicia-receiving space 30 to identify 
each hole 29 with a specific candidate, proposition, test 
answer, poll response, or other choice. 
The surface 27 of the panel display means 26 is organized 

generally in the format of a ballot. Adjacent columns are iso 
lated to avoid confusion. Thus, the columns 28-1 and 28-2 are 
arranged with the individual holes 29 comprising column 28-1 
adjacent corresponding holes of column 28-2. Columns 28-3 
and 284 are similarly arranged. Column 28-2 is separated 
from column 28-3 by a rib 31. Columns 28-4 and 28-5 are 
separated by a similar rib 31. In this fashion, each indicia 
receiving space 30 is separated from the indicia-receiving 
spaces of adjacent columns, either by a double row of holes 29 
or by a rib 31. 

The panel display means 26 is provided at its front 26a with 
a slot 32 which accommodates guide means 33, as illustrated. 
The guide means is adapted to receive a ballot such as that il 
lustrated by FIG. 3 and is mounted to slide beneath the panel 
display surface 27 of the panel display means 26 with the bal 
lot held in marking position directly beneath the holes 29. The 
guide means may be positioned in any of three voting posi 
tions, the ?rst of which locates rows A’ and B’ of the ballot 
beneath the holes 29 of columns 28-1 and 28-2, the second of 
which locates rows C’ and D’ beneath holes 29 of columns 28 
3 and 28-4, and the third of which locates row E’ beneath the 
holes 29 of column 28-5. An entry guide 34 is mounted on the 
portion of the guide means 33 extending from the panel-dis- ' 
play means 26 to facilitate the insertion of ballot cards. 
A series of switches (not shown) corresponding to the 

aforedescribed three voting positions of the guide means 33 
may be mounted inside the case means 20 beneath the panel 
display means 26. Such switches are activated by the guide 
means 33 as it is moved, thereby activating indicating means 
associated with the several voting positions. In the illustrated 
instance, windows 35-1, 35-2, 35-3, 35-4, and 35-5, in the 
panel display means 26 are illuminated when a ballot is 
properly positioned for voting in the column 28-1, 28-2, 28-3, 
28-4, and 28-5, respectively, associated therewith. 
The visible surface 27 of the panel display means 26 may be 

illuminated by a ?uorescent lamp 36 mounted in the cover 
portion 20b of the case means 20. 

Voting is preferably done by a marking pen 37 of conven 
tional type. This pen 37 may be stored in an appropriate 
receptacle 38 when not in use. To vote, the tip of the pen 37 is 
merely inserted through any appropriate hole 29 (any hole 
corresponding to a candidate or proposition for which a voter 
desiresto cast a vote) to contact the ballot. If desired, voting 
may be done by punching the ballot with a stylus. 

Reference herein to details of certain preferred embodi 
ments is not intended to restrict the scope of the appended 
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claims which themselves recite those features regarded as es 
sential to the invention. It is recognized that those skilled in 
the art, after reading this disclosure, will be capable of produc 
ing many modi?cations ‘of the ballots, voting machines, and 
voting system speci?cally described herein ‘without departing 
from the scope of the inventions de?ned by the claims. 
What is claimed is: 
l. A balloting system comprising: 
at least one voting machine for placement in each precinct 

5 

8 
‘ display ‘means mounted in said case means to display a plu 

rality of voting sites arranged in columns in paper ballot 
format, each said voting site including indicia means and 
access means through said display means; and 

guide means operably associated with said display means 
adapted to receive a data-recording medium and to posi 
tion said medium in recording relationship with the ac 
cess means of selected said columns of voting sites. 

5. A balloting system according to claim 1, wherein said vot 
adapted to record on individual ballots constructed of‘ 10 ing machine comprises; 
data-recording media markings indicative of the selec 
tions made by each voter in a form susceptible to elec 
tronic processing; 

ballots in the form of data-recording media for distribution 
to individual voters of the precinct in which said voting 
machine is placed for insertion in said machine by said in 
dividual voters to record their individual votes, carrying 
stored program information consistent with the election 
rules of the precinct in which said machine is placed; and 

data-processing means for tabulating the votes recorded on 
said ballots, including read logic circuit means responsive 
to the stored program information carried'by each said 
ballot. . ~ 

2. A balloting system according to claim 1, wherein a 
precinct contains a plurality of voting machines; a ballot box 
for depositing ballots; and data processing means, including 
reading means operably associated with said ballot box to read 
each ballot as it is deposited therein. 

3. A balloting‘ system according to claim 1, wherein the bal 
lots are data-entry cards with the general format of a conven 
tional IBM data-entry card,but with selected Hollerthcoding 
rows reserved for the entry of data and other selected Hollerth 
coding rows carrying logic marks corresponding to a 
preselected program for the processing of said data. 

4. A balloting system according to claim 1, wherein the vot 
ing machine for each precinct comprises: 

case means; 
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case means; 
display means mounted in said case means to display a plu 

rality of voting sites arranged in columns in paper ballot 
format, each said voting site including indicia means and 
access means through said display means; and 

guide means operably associated with said display means 
adapted to receive a data-recording medium and to posi 
tion said medium in recording relationship with the ac 
cess means of selected said columns of voting sites. 

6. A balloting system according to claim 5, wherein the dis 
play means is mounted in said case means to form a hollow en 
closure with the voting sites stationary and'visible from the 
outside; and the guide means is slidably mounted with respect 
to said columns of voting sites to carry said data-recording 
medium substantially within said hollow enclosure. 

7. A balloting system according to claim 6, wherein the 
guide means is adapted to receive a data entry card of the type 
conventionally used with electronic data processing equip 
ment. 

8. A balloting system according to claim 5, wherein the ac 
cess means of said voting machine are holes through the dis 
play means adapted to accommodate a marking implement 
such that the data recording medium may be marked by in 
serting said implement through said holes. 

9. A balloting system according to claim 8, wherein said 
holes through said panel-display means are speci?cally 
adapted to accommodate a ‘marking pen. 
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