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2,471,774 

ELECTRICAL WOTING SYSTEM OR THE LIKE 

Winfred T. Powell, Rochester, N. Y., assignor to 
Stromberg-Carlson Company, Rochester, N.Y., 
a corporation of New York 

Application September 8, 1944, Serial No. 553,255 
(C. 235-50) 10 Claims. 

This invention relates to an electrical voting 
System or the like. 
This Systern has for its purposes an arrange 

ment in which votes or other choices made at a 
plurality of scattered voting booths located at 
outlying stations can be electrically recorded at 
a central office, over a minimum number of con 
ductorS. 
The various features and advantages of the 

invention will appear from the detailed descrip 
tion and claims When taken With the dra WingS 
in which the four figures diagrammatically 
represent the present arrangement. Fig. 1, with 
Fig. 2 placed therebeneath, indicates that por 
tion of the system located at one outlying station 
or booth, while Figs. 3 and 4, when placed re 
Spectively at the right of FigS. 1 and 2, represent 
the central office, which is coranon to a plu 
rality of outlying stations. 
The present System is assumed to comprise 

sixteen Voting booths or outlying stations, of 
which one station is shown in Figs. 1 and 2, all 
connected to the central office recording mecha 
nism by means of two pairs of conductors coim 
mon to the whole System. A portion of the 
system at each station is made up of a channel 
selecting device comprising a group of counting 
relays, which step off in Synchronization. With a 
similar channel selecting device comprising a 
group of counting relays in the central office. 
There is also provided at each station a lockout 
circuit for preventing more than one station 
gaining access to the line at any one time, and 
also selectors for recording the Vote or choice. 
Although only one Such selectOr is illustrated, 

comprising a group of seven keys and four 
registering relays, it will be obvious that addi 
tional groups may be provided and Selected in 
the Same manner iliustrated. Although only 
seven keys are illustrated, the coding system pro 
vides for a maximum of sixteen such keys for 
each selector, when four registering relays A, 
B, C and D are provided. For each additional 
relay provided, the number of keys is doubled. 
The code jurimper arrangement (Fig. 1) for pro 
Viding Station registration ShoWS follir Such 
jumpers selected at the first four steps of the 
cycle. This provides for the registration of any 
One of sixteen Stations during a cycle. More 
specifically, the counting relays at a transmitting 
Station (Figs. 1 a di 2) and the counting relays 
in the office (Figs. 3 and 4) step through an 
operating cycle in Synchronism when the System 
is started up by the opening of the curtain con 
tact at the station. During the first four steps 
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of the counting relays, the line to the office is 
coded by energizing (referred to as a - code) 
or not energizing (referred to as a - code) this 
line at each step. Therefore, one step provides 
a choice of two codes, (-- or -). Two steps 
provides a, choice of four codes (+ at the first 
step and -- at the second step, + at the first 
step and - at the second step, - at the first 
step and -- at the second step, - at the first 
step and - at the second step). Three steps 
provides a choice of eight codes (built up in the 
same manner at each step), four steps provides 
a choice of 16 codes (built up as above in 
geometrical progression), the number of available 
codes equalling two raised to the power of the 
number of steps. As illustrated, the first four 
steps are coded to provide for a selective regis 
tration of 16 different stations, while four addi 
tionai steps of a cycle are provided to Selectively 
register the vote at a registered sending station. 
The number of possible voting choices during an 
operating cycle is likewise equal to two raised 
to the power of the number of steps in the voting 
portion of the cycle. This is because the line 
is again coded at each step as previously ex 
plained. A superiority of code scheme is pro 
vided to disconnect all stations except one in 
the event that more than one station obtains 
access to the common line circuit at the be 
ginning of a cycle. In other words, more than 
one station may be waiting when a new cycle 
begins and the stations will all connect then 
selves to the common line circuit, but at the Step 
of the cycle when execution takes place (record 
ing the station in the office), all stations Will have 
been dropped off except one and that one will 
be the one having the superior code. 

It is believed that the operation will best be 
understood by assuming that the station illus 
trated in Figs. 1 and 2 is station #1 and that 
a voter enters the booth at this station and 
operates voting i.ey #1 in order to vote for John 
Doe or to answer a questionnaire, as the case may 
be, by neans of this particular key. 
When the voter enters the booth and closes 

the curtain, the curtain contact closes a circuit 
for operating booth curtain relay BP. Relay 
89 closes a circuit for Operating the booth cur 
tain repeater slow-acting relay BCP. 
When the voter operates key F1, a circuit is 

closed through a back contact of the wipe-out 
key, front, contact of relay BCP, back contact 
of lock-out relay LO, front contact of key Fl 
and winding of relay A. When the key is re 
leased, relay A is locked over a portion of the 
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The operation of any PC or NC relay closes 
a circuit for operating impulse relay Pi and this 
relay opens the circuit of relay PLP which re 
leases after a short intervai and closes to the 
step line to terminate the first “off' period. 
At the end of the first “off’ period, relays C3 

and CB are operated. Relay CB opens up the 
c0de iline and aiso, effectS the release Of Telay 
CX. The operation of relay CB effects the re 
lease of relay CX. The operation of relay CB 
effects the release of relay CD and the operation 
of relay CS effects the release of relay PC. 
The release of relay PC opens up and releases 

relay PT which closes the circuit for operating 
relay PLP which in turn opens up the step line 
to terminate the first “on' period. This releases 
relays CB and CB for operating relays C2 
and C2. 
The circuit for Operating relay C2 ray be 

traced from (--), break contact of relay CE, 
make contagt of relay ASA, break contact of relay 
CX, make contact of relay C and winding 

of relay C2 to (-). The circuit for operating 
relay C2 may be traced fora (--), break contact 
of relay CB, make contact of relay SA, break 
contact of relay CX, make contact, of relay C. 
and Winding of relay C2 to (-). 
The Segond code is tra Smitted dring the 

second 'off' period, and since there is no con 
nection of the F2 code junpar, relay CD will 
not be energized. Consequently, the relea,Se of 
relay CB closes a circuit for applying positive 
potential to the negative code conductor, Which 
is effective over a circuit in ciuding front contacts 
of relays C2 and C for operating the negative 
code reiay 2NC. Ehis closes a circuit for again 
operating relay FL which releases reiay if for 
closing the Step line circuit, which terminates 
the #2 “off’ period and operates relays CB 
and CB, 

It is not beiieved necessary to describe ia de 
tail the operation of the counting relays as the 
impulse relays during the retaining Stegs of the 
cycle, since enough has been explained to sicW 
that relays Pi, and Fil; cooperate With the 
counting relays for providing the “off” and “oin' 
periods Of the cyale. Since ties.8 raiays are Slow 
releasing, the inpuising will be at the proper rate 
for proper stepping control. it will likewise & 
understood tilat, the 3 and NC relays in the 
office are operated in accordance with Whether, 
or not, there is a code iuanger connection at the 
different steps of the cycle. 
The F1 station has code go3itive, Elegative, 

negative, negative and consequently, the code line 
will be einei'gized at the first, Stag and deeaegiged 
at the second, third and fourth steps. The code 
table shoWin jusº, beloºy the code juin pe: a: - 
rangements indicates the various code coilinar. 
tions for selectively registering any one of i8 
stations during the first four steps of the Cy Cie. 

It will now be explained how relay Si' in the 
office is maintained operated after the four CodeS 
have been trainstinitted and how all other reiayS 
are dropped out by the time the last code is 
transmitted, so taat oÍTiy Inse Station EMay k? 
recorded on the punch nachine during o!e C37Cie. 

Referring to the central office circuits, a lock 
ing circuit is closed for all ST relays extendin 
from positive battery, front cointact, cf relay Sº, 
front contact of relay if, back contact of relay 
Pi, back contact of reiay EX and front contactS 

??? ?? -? 

of all ST relays to their ow;er (Vindings. Ancher 
positive potential is applied to this locking cir 
cuit by way of a front contact of relay CB. This 
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locking circuit is completed with relays PL and 
PLP out of correspondence, consequently these 
ST relays will be locked operated until relay P 
is opeiated during the first 'off' period at Which 
tine relay C3 is deenergized. When relay PIP 
is released in resiconse to the operation of relay 
Pil, this locking circuit is again completed and 
When relay C3 is next operated during the F1 
“on' period, the positive potential is connected 
to the locking circuit by Way of a front Contact 
of relay C3. 

Froin the above, it will be seen that there is 
an interval after the operation of relay PL and 
before the eiease of relay PLP (which is slow 
releasing) during which the above described 
Ëocking circuit, for the SË relays is open. During 
tiis interva Ele e: egization of an ST relay is 
nade dependent upon the code at this step. In 
this particular eXaraple relay CD was operated 
before this above described locking circuit for 
the ST relays is opened ang renains operated 
until after it is a closed. This is because 
relay C is operated by the release of CB at 
the station and is rot released until shortly after 
the operation of Irelay C3 at the station. With 
Irelay PC operated, as above described for the 
first code, an additioyia locking circuit is closed 
for relay ST including its upper winding and 
this locking circuit is inaintained until relay PC 
is released Which occi's after the above de 
Scribed oaking circuit for the lower windings of 
the ST reays is again cicSed. 

Furthermore, referring to the code table, sta 
tion relays 5, Š and are also responsive to a 
positive code at the first step, it being noted 
froia the circuit, that relay PC completes lock 
ing circuits for the upper Windings of relays 5ST, 
6ST and ST as well as for relay ST, but at this 
point there are no locking circuits for relays 2ST, 
3ST, AST and 8ST, thus resulting in the release of 
these relayS during the transmission of the first 
code. 
The same condition exists during the second 

“off’ period when the second code is transmitted. 
In the present example, this is a negative code, 
relay CD Will not be operated and consequently 
relay 2NC will be operated over a circuit includi 
ing back contacts of relays CB and CD and front 
contacts of relays C and C2. Relay 2NC is 
released by the operation of relay CB in a man 
ner Similar to titat described in connection With 
the release of relay PC of the first code. 
During the interval of the Second “off' period 

When the locking circuits for the lower windings 
of the Si relayS are opeed, the energization of 
One or more ST relayS is depandent upon a cir 
cuit completed through a front contact of relay 
2NC. It Will be sea; that relay 2NC locks relays 
ST, GST and ST of those remaining operated 
from the first code and relay SST is released. 
At the third code, which is a negative code, 

relay 3NC is operated and this relay completes 
locking circuits for the upper Windings of relays 
EST and EST Only of those left operated from 
the second code, thus effecting the release of 
relay 6ST. 
The fourth code is negative and relay ANC is 

operated, this relay congleting a locking cir 
it for relay ST only of the relays left oper 

ated after the code is transmitted for regis 
tering in the central office the F1 station to the 
exclusion of the other stations. It Will be obvious 
from the code table, the jumper connections and 
the circuit, wiring of the ST, PC and NC relays, 
how the different code combinations function 
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establish a group of code conditions individual to 
each vote, means at said office including a group 
of code-controlled relays for recording each 
choice, means for effectively associating a given 
station with said set of conductors to the ex 
clusion of other stations, means controlled over 
Said conductors responsive to said association for 
causing the relay chain at the associated Station 
and the relay chain at the office, to operate Se 
quentially in step with each other, and means 
responsive to the operation of the relay chain at 
the associated Station and to the operation of the 
relay chain at said office for communicating in 
Sequence over certain of said conductors to said 
code controlled relays, the code conditions of a 
given Vote for Selectively operating said last-men 
tioned relayS. 

3. In a voting System, a plurality of voting sta 
tions, a central office, a set of conductors con 
necting said office and S&id stations, each station : 
and also said office being provided with a chain 
of relayS sequentially operated in a given cycle, a 
Voting position at each station provided with a 
Curtain Switch operated prior to the act of voting, 
a Set of keys at each position, each key being re 
lated to a given vote or choice, a plurality of reg 
ister relays at each station less in number than 
the number of keys in the Set and controlled by 
said keys and by Said curtain SWitch, When Op 
erated, to establish a group of code conditions 
individual to each Vote, means at said office in 
cluding a group of code-controlled relays for re 
cording each choice, means for effectively aSSo 
ciating a given station with said set of Conductors 
to the eXclusion of other stations, means con 
trolled over said conductors responsive to said 
aSSociation for causing the relay chain at the as 
Sociated station and the relay chain at the office 
to operate Sequentially in step With each other, 
and means responsive to the operation of the re 
lay chain at the associated Station and to the Op 
eration of the relay chain at said office for con 
municating in Sequence Over certain of Said con 
ductors to said code controlled relays, the code 
conditions of a given vote for selectively operating 
Saidi la St-mentioned relayS. 

4. In a voting system, a voting station, a cen 
tral office, a set of conductors connecting said 
office and Said Station, said office and said station 
being each provided with a chain of relays se- 5 
quentially Operated in a given cycle, means at said 
Station for indicating at least one of several pos 
sible votes or choices thereat by a selected multi 
unit Code, recording relays at said office, means 
controlled over said conductors responsive to the 
indication of a choice at said station for causing 
the relay chain at the associated Station and the 
relay chain at the office to operate sequentially in 
step With each other, means responsive to the in 
itiating of the operation of the relay chain at said 
office for operating all of said recording relays, de 
COding relays at Said office, means including the 
Operating relay chain at said Station and the op 
erating relay chain at Said office for communicat 
ing the Units of the Code at said station over at 
least one of said conductors to selectively govern 
said decoding relays, means including said de 
coding relays for Selectively releasing all of said 
recording relays except the one indicative of said 
choice, and recording mechanism selectively con 
trolled by said recording relays. 

5. In a Voting System, a voting station, a central 
office, a set of conductors including a Step con 
ductor and a code conductor connecting Said office 
and Said station, said office and said station being 

O 

5 

2 5 

3) 

63 

65 

10 
each provided with a chain of relays Sequentially 
operated in a given cycle, means at said station for 
indicating at least one of Several possible votes or 
choices thereat by a selected multi-unit code, 
recording relays at said office, means controlled 
over said step conductor responsive to the in 
dication of a choice at said station for causing the 
relay chain at the associated station and the relay 
chain at the office to operate Sequentially in step 
With each other, means responsive to the initiat 
ing of tie operatign of the relay chain at said of 
fice for operating all of Said recording relays, 
decoding relays at Said office, Ileans including 
the operating reiay chain at Said station and 
the operating relay chain at said office for Com 
Illinicating the Units of the code at Said station 
Over said code conductor to selectively govern said 
decoding Irelays, neans including Said decoding 
irelays for Selectively releasing all of Said record 
ing relays except the ong indicative of Said choice, 
and recording mechaniSn Selectively controlled 
by Said recording relays. 

6. In a voting System, a plurality of voting sta 
tions, a central office, a set of conductors connect 
ing Said office and said stations, said office and 
said stations being each provided with a chain 
of sequentially operated relays, means at each 
station for individually characterizing the same 
by a station code, means at each Station for Se 
lectively registering at least one vote or choice 
thereat by a distinctive code, code-operated 
means at the office for displaying the designation 
of Said stations and for displaying the votes or 
choices made at the respective stations, means 
for effectively associating a given station. With 
said set of conductors to the exclusion of other 
stations, means responsive to said association for 
Causing the relay chain at the associated Station 
and the relay chain at the office to operate se 
quentially in step with each other, and means 
responsive to the operation of the relay chain 
at a given station and to the operation of the relay 
chain at said office for transmitting the stations 
Code of the given station and the distinctive code 
at the given station over one of said conductors 
to Said code-Operated means for operating the 
Sae. 

7. In a voting system, a plurality of voting sta 
tions, a central office, a set of conductors con 
necting Said office and said stations, said office 
and Said Stations being each provided with a 
Chain of relays sequentially operated in a cycle, 
means at each station for individually charac 
terizing the Same by a stations code, manually 

; Controlled means at each station for selectively 
registering at least one vote or choice thereat 
by a distinctive code, code-operated ineans at the 
Office for displaying the designation of Said sta 
tions and for displaying the votes or choices made 
at the respective Stations, means for effectively 
aSSociating a given Station With said Set of con 
ductorS to the eXclusion of other stations, means 
controlled over at least one of said conductors 
responsive to Said a SSociation for causing the re 
lay chain at the associated station and the relay 
chain at the office to operate sequentially in step 
With each other, and means responsive to the 
Operation of the relay chain at a given station 
and to the operation of the relay chain at said 
office for transmitting the stations code of a given 
Station and the distinctive code at the given 
Station. Over another of said conductors to said 
code-Operated means whereby the same is selec 
tively actuated. 

8. In a voting System, a plurality of voting sta 
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tions, a central office, a set of conductors includ 
ing a step conductor and a code conductor con 
necting said office and said stations, said office 
and said stations being each provided with a chain 
of sequentially operated relays, means at each 
station for individually characterizing the same 
by a station code, means at each station for Se 
lectively registering at least one vote or choice 
thereat by a distinctive code, code-operated 
ineans at the office for displaying the designation 
of said stations and for displaying the votes or 
choices made at the respective stations, means 
for effectively associating a given station with 
said set of conductors to the eXclusion of other 
Stations, means responsive to said a SSociation for 
causing the relay chain at the associated station 
and the relay chain at the office to operate over 
the step conductor sequentially in step with each 
other, and means responsive to the step by step 
operation of the relay chain at a given station and 
to the step by step operation of the relay chain at 
said office for communicating over said code con 
ductor and in the course of successive steps, the 
stations code of the given station and the dis 
tinctive code at the given station over one of said 
conductors to said code-operated means for op 
erating the same. 

9. În a voting system, a plurality of voting 
stations, a central office, a set of conductors con 
necting said office and said Stations, a voting posi 
tion at each station provided with a curtain 
Switch operated in the course of the act of voting, 
a Set of keyS at each position, each key being re 
lated to a given vote or choice, a plurality of 
register relays at each station less in number 
than the number of keys in the set and con 
trolled by said keys and by said curtain switch, 
When Operated, to establish a group of code con 
ditions individual to each vote, means at said 
office including a group of code-controlled re 
lays for recording each choice means for pulsing 
One of Said conductors for transmitting a series 
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of impulses, means for pulsing or not pulsing 
another of said conductors during the transmis 
sion of Said Series Of impulses to form permuta 
tion codes, and means responsive to Said permuta 
tion codes for selectively operating said code con 
trolled relays, 

10. In a voting System, a plurality of stations 
connected to a central office by a stepping line 
and a coding line, a channel selecting device at 
Said office and a channel Selecting device at each 
of Said stations, means at each station for indi 
cating one of a plurality of votes or choices 
thereat by a distinctive selective code, a plurality 
of code responsive relays in said office, a plurality 
of card punching magnets in Said office, means 
for effectively associating a given station. With 
said Stepping and coding lines, means controlled 
over said Stepping line for synchromously operat 
ing the channel selecting device at Said given 
station and at said office through a cycle, means 
controlled over said coding line for selectively 
operating said code responsive relays during a 
first portion of said cycle for operating - one of 
said magnets to record the identity of said given 
station, and, means controlled over said coding 
line for again Selectively operating said code 
reSpon,Sive relayS during a Second-portion of Said 
cycle for Operating one of said magnets to record 
the indicated Vote or choice at said given station. 
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