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A - Endorsed Candidate "Combined" Code ,
B, ¢, D, ... = All Codes asslgned Endorsed Candldate

.Fj__ 7.35_»4- one for each party

N

LI Rl

i 18 n

LRI

-

it
nn
1t
22121
3311
(XXX
3558
6666

11117

]

L L RO L R

73 1418 M,

¢RILE.

5

18 13 A

2212
ERER
d444
555§
566
1111
[ RN
399

NN

R

pranm

M ne

nnane

oW

(LK
it
1212
IRER
[YEY
§553
6666
iy
LR R

1543

QY314 C7 "3S048Nd TVHIN3D

(.
14243 4cJ#5 48 47 W08 5 31 532 14 35 0AJ57 90 30 0J61 67 62 ]88 @0 &7 00je0 N 91 7072 76 3 7T 78 A )

| OB ORI DEXIE (R, TEE L TR GEEE. CERE R SEEL. L cL ) O

it

12121172
.

yHnt

13333333

[XERIIRER

LRI LR R

§555[555%

ﬂ”"

sunn
U

N

[XRY]

03 14 18 10}

5553
§86¢

(3]
(KR 2 14 18 10
1 111

181
LR

[RUXTRE

CAL 733727

p’r‘mﬁ’eﬁ‘lﬁm
1] B9 10 1) 12303 14 1% 1Y
| 11

URIRINL |

13 H G W

011000
1yl

1122

1148 10 %

311313

(XXX
111310

3855
1131/
17 1 10
1111

0000

21 22 13 4
111
2211
EEE

1313
IXNN]

21 221 N

355
B668
nuan

IRRN
(NN

17 19 19 4

1710 19 X

11 22 D N

9999

277 T X

0000

78 28 21
NN

2211
PR

13133
[RER

[ 8 71

55518
6666

28 2% 21 0

117
888

2 3% 21 7

(29 3} 32|

1
1211

20 0 0 12

33133

144
%21 1

§551%
6868

uR B

1
(I RR]

uR Bl

§94919

% % 1 2

Note:

LR BRI

0000

3 4 3% .|

1
1m0

3 4 3

13313
[XRN)

5 1 3 %)

5553
6686

DRER

IRRN]
[ENA

31 34 2% W

99494

33 1 9 |

17 30 29 40

Tl

1211

|4 38 21 4

1311

1444

1 M 10 40

IR R R
BEEE

(17 2 39 &0}

1111

gess
JEETY

9599

13/ 0 W @

ofoojooaooego[aene

A1 47 43 44{4) 46 47 43|98 50 51 8293 94 %5 )|

e
22111

49 50 %1 12|

313313

1212
53 34 9 ]

13133

12122
4147 43 4

1313

2212
6w

1133
1444

ok R H

3553

441

5394 B W

5855

[ERY

41 47 42 4

IR ER

444
s %01 a0

5995

§668
o uBY

[RRN]

66686

i1 42 43 4|

111

6666|B6ES
enoumuny

|RERIIRER]
(XN R]

43 4 47 48140 50 03 %7]

899918899

14 94 % %)

3999

[ RE R

1 422 00 )

9999

17 90 90 001 62 81 M)

viripany

127102211
1 54 50 et 2 2 @4

131333382

Y IRRTIRRY

o 0 67 oo}
5535

5716 9 1 20 W8 8 62 09,

[RERIIEREIIEEN]

599555995

(575 90 00001 2 0 S4L00 06 67 0

9$999/9899/3819)

01 4247 44045 46 ) N0 50 81 S A B U

GR KT NG TR

Sumpe e

(L
(RN
1113

#e»H N

1113

444
o 20 11 1|
IRER]

[(ANR}
o % 11 1

11171

N %N

1
1111

RN N

1133
Y

rnunn

§9§3
(RN

NN

1111
nn

aunn

nann

1
11

nnnaa

11113

a4t
manm

5559
§668

URLEY 3

nn
(R R

Hnne

3993

nhn
I

an

I e

1989

"Hwnw

The maximum number of three-digit "codes"
{or parties) under which any one Endorsed
Candidate may be represented per card 1s TEN

(Only card columns 1 -~ 35 are, read by thg
ENDORSED CANDIDATE ACCUMULATION program. )
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ON - MAY 1964
H
- DEMOCRATIC PARTY
HL OFFICE CODE
PREVIOUS TOTALS TOTALS THIS REPORT
MACH § VOTES MACH VOTES
J  GOVERNOR 00001
00002
00003
00004
00005
J  LIEUTENANT GOVERNOR 00006
00007
00008
00009
J ' SECRETARY O STATE 00010
00011
00012
00013
J ATTORNEY GENERAL 000LH
00015
00016
00017
00018
J  TREASURER 00019
00020
00021
00022
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3,648,022

55 Sheets-Sheet 78

PRIMARY ELECTI

UNOFFICIAL RETURN

CANDIDATE
TOTALS-TO-DATE

MACH VOTES
HUNT

CARMODY

MCDONALL

SARRTE

FORD

AVERY

MALLORY

LAPORTE

PROCTOR

WEBSTER

MEAD

SAVER

WILSON
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KELLEY

SMITH

WHITE

CRAWFORD

WORTHMORE
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JACKION
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J  UNTITED STA SENATOR 00023  PRINCE
0002 GWANZON
0002 JONES

J WEPR/CONG DIST L 00026 APPLEBAUM
00027  LYMAN
00028 HANCOCK

00029 PARKER

J  REPR/CONG DIST 2 00030  FLYNN
00031  UNDERWOOD
00032  WILLIAMS
00033 INNEDY
00033 - LUDWIG

J BEPR/CONG  DIST 3 00035  MAURER
00036 WILLIAMS
00037  ALLEN
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3,648,022

PRIMARY ELECTIL

H OFFICIAL RETURN -
DEMOCRATIC PARTY
1 HK GOVERNOR GOVERNOR GOVERNOR GOVERNOR
GOVERNOR LT GOVRNOR T©T GOVRNOR LT GOVRNOR LT GOVRNOR 3EC OF STh
I H
I H HUNT CARMODY MCDONALD BARRIE
FORD AVERY MALLORY LAPORTE PROCTOR WEBSTEK

¢ DI PRE MA 00001 00007 00003 00004

00005 000006 00007 00008 00009 0001.0

Card Column Scale: :
1 ' 10, eo‘ 30, Mo‘ 5ol £0 70‘

lesaleots

QO3 W S0 N



Patented March 7, 1972

3,648,022

55 Sheets-Shest 43

O QO YA LoD

— e
W -

50,

W= TV IO~

HI " GENERAL ELECTION
- NOVEMﬁER 3 196 UNOFFICT
AL RETURN
Hl ORFFICE CODE CANDIDATE
PREVIOUS TOTALS TOTALS THIS REPORT TOTALS~-TO-DATE
H
MACH VOTES MACH VOTES MACH VOTES
J GOVERNOR 00001 ADAMS
00002 BAKER - D
00003 BAKER - L
00004 BAKER - I
00005 BAKER - *%¥
J LIEUTENANT GOVISRNOR 00006 SMITH
00007 JONES -~ O
00008 JONES - L
00009 JONES = I
00010 JONES - *#% .
Card Column Scale:
N 1 R Y L1 R -1 NI £ B -1
HL GENERAL ELECTIOH
~  NOVEMBER 3 196” ]
H OFFICIAL
RETURN
1 HK GOVERNOR GOVERNOR GOVERNOR GOVERNOR
GOVERNOR LT GOVRNOR Lt GOVRNOR LT GOVRNOR LT GOVRNOR SEC OF ITA
1 H
1 H ADAMS BAKER =~ D BAKER - L BAKER ~ I
BAKER ~ %% SMITH JONES =~ D JONES = L JONES =#* GREEN
C DI PRE MA 00001 00002 00003 00004
00005 00006 00007 00008 00009 00010
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B. PASS TITLE

SETUP UNOKRWICTIAL HEADERS

PASS NO,_00,1

1. MAGNETIC TAPE (MODELS 729 or 7330)

Drive Use |External Label Identification | hoycnor Used as Input to
1 @/P |UNOFFICTAL HEADER DATA SAVE | UNOFFICIAL EDIT C4.0

11. MODEL 1402 CARD READER/PUNCH

111, MODEL 1403 PRINTER

Pocket |Card ID or Format|Dlsposlition
N/R UNOIFICTIAL HDR, BOX & SAVE
CDS.
1
8/2
i
N/R
1V, SENSE SWITCH SETTING
Switch Purpose
A LAST CARD INDICATOR

[] 81x lines/ [ ] Elght lines/
inch inch

FORM # ———
NUMBER OF PARTS _ ===
CARRIAGE TAPE: _ ===

DISPOSITION OF OUTPUT: -

V. SPECIAL OPERATING INSTRUCTIONS

. LOAD "SETUP UNOWFICIAL HDR" PROGRAM.

L
2, DATA INPUT - UNOFFICIAL HDR, CDS.
3. NO MESSAGES APPEAR,

V1, HALT LIST

Locatlon|Meaning Actlon for Proceeding

ouoh *EﬁJ*
G0 TO PASS 00,2
o111l Tape
Write
Error

WRITES,

[IOLD TAPE 1 [IFOR FUTURE INPUT TO UNOFWICIAL EDIT PROGRAM -~

DISPLAY B=ADDRESS REGISTER, B~REGISTER WILL COUTAIN OOXY
WIERE X:- & IF TAPE WRITE ERROR, Y= LOGICAL NUMPBER OF TAPE
DRIVE CAUSING ERROR, = HIT START: TO TRY 50 MORE RE=-

bt 7 5
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C. PASS TITLE

55 Sheets-Shest 45

SETUP OFFICTAL HEADERS

I MAGNETIC TAPE /Models 729 or 7330)

3,648,022

PASS NO,._00.2 .

Drive Use External Label Identification | Save or Used as Input to
. Release
1 ¢/P OFFICIAL HEADER DATA SAVE OFFICIAL EDIT 06.0

11. MODEL 1402 CARD READIR/PUNCH

111. MODEL 1403 PRINTER

Pocket |Card ID or irormat|Disposition
N/R |OFFICIAL HDR. BOX & SAVE
CARDS
1
8/2
i
N/R
IV, SENSE SWITCH SETTING
Switch Purpose
A LAST CARD INDICATOR

inch

[JSix lines/ [CJEight lines/

inch

FORM #

NUMBER OF PARTS ===
CARRTAGE TAPE: m—-

DISPOSITION OF OUTPUT: ===

V., SPECIAL OPERATING INSTRUCTIONS

. LOAD "SETUP OWFICIAL HDR" PROGRAM
2, DATA INPUT -~ OFFICIAL HDR, CDS.
3. NO MESSAGES APPEAR,

VI. HALT LIST

Locatlon|Meanlng ACTION I'OR PROCEEDING

ohol

0111

TRY %0 MORE RE-WRITES,

*EPT* HOLD TAPE 1 IOR IFUTURE INPUT TO OFFICIAL ELIT PROGRAM -
G0 TO PASS 01.0 - INPUT EDITOR,

Tape DISPLAY B-ADDRESS EEGISTER, B-REGISTER WILL CONTAIN
WPite 00XY WHERE X = 6 IF TAPE WRITE ERROR, Y = LOGICAL
Error NUMIER OF TAPE DRIVE CAUSING ERROR - HIT OTART: TO

737 7 37
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D, PASS TITLE

LIST CARDS

PAS3 NO,_00.5

1, MAGNETIC TAPE (Models 729 or 7330)

Drive | Use External Label Identification Séve or |Used as Input to

Release

11, MODEL 1402 CARD READER/PUNCH

111, MODEL 1403 PRINTER

Pocket |[Card ID or Format| Dlsposition
N/R INPUT DATA INPUT TO IN-
1 PUT EDITOR
8/2
Y
N/R

FX] six Lines/ [ 1 Elght Lines/
inch inch

IV, SENSE SWITCH SETTING

Switch Purpose

A LAST CARD INDICATOR

I'ORM # STOCK
NUMBER OF PARTS 1
CARRIAGE TAPE: STANDARD

DISPOSITION OF OUTPUT: TO
SUPERVISOR TO REVIEW & HOLD
FOR FUTURE REFERENCE.

i

V. SPECIAL OPERATING INSTRUCTIONS

1. LOAD "LIST CARD" PROGRAM FOLLOWED IMMEDIATELY BY INTENDED SYSTEM INPUT

DATA

2, OUTPUT LIST MAY SERVE AS FUTURE REFERENCE = PROGRAM IS OPTIONAL**#*

VI, HALT LIST

Location| Meaning Action for proceeding

osh2 | xEgrx

GO TO INPUT EDITOR PROGRAM - PASS 01,0

73 z. I5
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E. PASS

TITLE

55 Sheets-Sheet 47

INPUT EDITOR PASS NO,_ 01,0

1, MAGNETIC TAPE (Models 729 or 7330)

Save or
Drive Use External Label Identifilcatilon Release Used as Input to
1 ¢/P INPUT DATA - RETURNS SAVE " PROCE3S Jz.U ;
2 ﬂ/P ERRORS -~ INPUT DATA SAVE ERROR LIST 01.5
11. MODEL 1402 CARD READER/PUNCH 111, MODEL 1403 PRINTER
Pocket [Card ID or Format Disposition| |[EX Six Lines/ [_]Eight lines/
inch inch
N/R INPUT DATA TO STORAGE
8}2 FORM# STOCK
N NUMBER OF PARTS 1
N/R CARRIAGE TAPE: STANDARD
IV, SENSE SWITCH SETTING
Switch Purpose DISPOSITION OF OUTPUT:__ _HOQLL
FOR ACTION AS INDICATED EY
A LAST CARD INDICATOR MESSAGE.,

V. SPECTAL OPERATING INSTRUCTIONS

1. LOAD "EDIT INPUT" PROGRAM FOLLOWED BY INPUT DATA.
2. TFOR PRINTER MESSAGES & CORRESPONDING ACTION SEE MESSAGE LICT.

V1, HALT LIST

Location | Meaning

Actlon for Proceeding

1304 *E¢J*

0111. Tape
Read~
Write
Error

GO TO JOB # 02,0 IF NO ERRORS,

DISPLAY B-ADDRESS REGISTER. B-ADDRESS REGISTER WILL
CONTAIN OOXY, WHERE X = 9 IF TAPE READ ERROR, & IF
TAPE WRITE ERROR., Y = LOGICAL NUMBER OF TAPE DRIVE
CAUSING ERROR, = HIT START: TO TRY 30 MORE RE~-READG-
TO TRY 50 MORE RE-WRITES,

.2'7. 4

-
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F., PASS TITLE

55 Sheets-Sheet 48

ERROR LIST PASS NO._01,5

I. MAGNETIC TAPE (Models 729 or 7330)

Drive Use External Tabel Identliflcation ﬁngagg Used as Input to
2 /P ERRORS - INPUT DATA RELEASE
11, MODEL 1402 CARD READER/PUNCH 111. MODEL 1403 PRINTER
Pocket | Card ID or [Format| Disposition ExS1x lines/ [J Elght lines/
inch inch
N/R -—- :
1 .
8/2 FORM # STOCK
NUMBER OF PARTS 1
N/R CARRIAGE TAPE: STANDARD
IV, SENSE SWITCH SETTING
DISPOSITION OF OUTPUT: TO
Switch Purpose SUPERVISOR TO MAKE
CORRECTIONS

V. SPECIAL OPERATING INSTRUCTIONS

NOTE:

1, LOAD "ERROR LIST" PROGRAM.

2. THE PRINT-OUT WILL LIST THOSE CARDS IN ERROR IN COLUMNS LABELED a)
RETURN (1.e., WARD/PREC/MACH/ b) TYPE (CODE, COUNT CARD), c) SECT=-
CK (cc 10-11), d) DATA(cc 12-80).

THE THIRD DATA CHARACTER OF A CODE CARD WILL EE ALPHA DUE TO

THE IFACT THAT THE ") " IS STORED IN cc 14 OF THE DATA,

VI. HALT LIST

Location Meanlng Actlon for Proceedlng
2630 . *E¢J* SEND ﬂ/P LIST SO THAT CORRECTIONS CAN BE KEYPUNCHED 4
RE=-READ INTO THE SYSTEM - RETURN TO INPUT PASS 031.0
TO ACCOMPLISH THIS. .
0111 Tape DISPLAY B-ADDRESS REGISTER, B=REGISTER WILL CONTAIN
Read 00XY. WHERE X - 9 IF TAPE READ ERROR., Y = LOGICAL
Error NUMBER OF TAPE DRIVE CAUSING THE ERROR, -~ HIT START:

TO TRY 30 MORE RE-READS, R

b 7 L0
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55 Sheets-Sheet 49

G. PASS TITLE ' PROCESS PAS3 NO,_02,0
1. MAGNETIC TAPE (Models 729 or 7330)
Drive Use External Label Identlfication ggggagg Used as Input to

1 I/P| INPUT DATA - RETURNS SAVE -

» SUMMARIZE 03,0
2 /P PROCESSED INPUT DATA SAVE Official Edit 06.0
ENDORSEB' CANDIDATE
05,5

11, MODEL 1402 CARD READER/PUNCH

111, MODEL 1403 PRINTER

Pocket .|Card ID or Format|Dlsposition

N/R -—-
1
8/2
i
N/R

kxl six lines/  [] Eight lines/
inch inch

IV, SENSE SWITCH SETTING

Switch Purpose

v e

FORM # STOCK
NUMBER OF PARTS 1
CARRIAGE TAPE: STANDARD

DISPOSITION OF OUTPUT:_ HOLD FOR

ANALYSIS OI' ME3SAGE, IF ANY,

V. SPECIAL OPERATING INSTRUCTIONS

1. LOAD IN "PROCESS" PROGRAM

2, THE OUTPUT ON LOG DRIVE 2 GOES IMMEDIATELY TO THE UNOFFICIAL SUMMARIZE
PROGRAM BUT IS ALSO HELD FOR LATER INPUT TO THE OFFICIAL EDIT PROGRAM,
3. FOR PRINTER MESSAGES AND CORRESPONDING ACTION SEE MESZAGE LIDT.

VI, HALT LIST

Locatlon|Meaning Action for Proceeding

11359 *E@J* (GO TO JOB # 03.0 or 06,0 IF NO ERRORS,

0111 Tape DISPLAY B~-ADDRESS REGISTER, B-ADDRESS REGISTER WILL
Read CONTAIN 00XY, WHERE X - 9 IF TAPE READ ERROR, 6 IF
Write |TAPE WRITE ERROR, Y = LOGICAL NUMBER OF TAPE DRIVE
Error |CAUSING ERROR, = HIT START: TO TRY 30 MORE RE-READS;
TO TRY 50 MORE RE-WRITES,

ol 7 4/
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55 Sheets-Sheet 50

H., PASS TITLE SUMMARIZE PASS NO,_03,0
T. Magnetle Tape (Models 729 or 7330)
. ) sxternal Label Identification | -v¢ ° | Used : e
Drive Use | External Labe en catlon | poiease sed as Input to
1 I/P PROCESSED INPUT DATA SAVE
2 ﬁ/P SUMMARIZED UNOFFICIAL DATA SAVE UNOFFICIAL ETIT G40,
II. MODEL 1402 CARD READER/PUNCH III, MODEL 1403 PRINTER
Pocket | Card ID or Format | Disposition EAsix lines/ [TJ Eight 1lines/
_N/R | Control Card HOLD FOR inch inch
FURTHER USE
872 FORM # STOCK
4 NUMBER OF PARTO 1
N/R
CARRIAGE TAPE: STANDAERD
IV, SENSE SWITCH SETTING
DISPOSITION OF OUTPUT: _===_ . .
Swiltch Purpose ’
A LAST CARD INDICATOR
V. SPECIAL OPERATING INSTRUCTIONS

1. TLoad Program "SUMMARIZE" FOLLOWED BY CONTROL CARD

2. CONTROL CARD CONFIGURATION: cc 1-3 ENTER TOTAL NUMBER OF CANDIDATED +1,

cc 4=-6 ENTER TOTAL NUMBER COF CANDIDATES -1,
(LEADING ZEROS WHERE APPLICABLE),
~(THIS PRESUMES ALL CANDIDATES ARE COMMON )=

VI. HALT LIST
Locatlon | Meaning Action for Proceeding
0849 *EPT* G0 TO JOB # 04,0,
1101 RECORD INPUT ERROR - DATA RECORD EXCEEDS MAXIMUN 250 PER BLOCK,
ERROR PULL JOB AND RERUN FROM PASS 01.0, INPUT EDITOR.
0111 TAPE DISPLAY B-ADDRESS REGISTER, B~ADDRESS REGISTER WILL
READ CONTAIN OOXY, WHERE X = 9 IF TAPE READ ERROR, 6 IF TAPE
WRITE WRITE ERROR. Y = LOGICAL NUMBER OF TAPE DRIVE CAUSING
ERROR ERROR, =~ HIT START: TO TRY 30 MORE RE-READS, TO TRY
50 MORE RE~WRITES., ' ‘
i

73 7 42
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I. MAGNETIC TAPE (Models 729 or 7330)

TITLE
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IEDIT UNOFFICTAT, RETURNS

PASS NO._QU,0

Drive Use External Label Identification §2¥Za§§ Used as Input to
2 . I/P SUMMARIZED UNOFFICIAL DATA SAVE
3 I/P UNOFFICIAL HEADER RELEASE
4 2/p EDITED UNOFFFICIAL DATA SAVE PRINT UNOFFICIAL 05.0
EDIT UNOFFICIAL G4, o#+#

II. MODEL 1402 CARD READER/PUNCH

III. MODEL 1403 PRINTER

Pocket [Card ID or Format|{Disposition

N/R

IV, SENSE SWITCH SETTING

Switch

Purpose

k&) Six lines/ [] Eilght linez/
inch inch

FORM # STOCK

NUMBER OF PARTS 1

CARRIAGE TAPE: STANDARD

DISPOSITION OF OUTPUT: ==~

V., SPECIAL OPERATING INSTRUCTIONS

1. LOAD "EDIT UNOFIICIAL" RETURNS PROGRAM,

2. NO ACTION REQUIRED FOR PRINTED MESSAGE - "TAPE 2 HAS ODD NUMEER OF
RECORDS",

3. **NOTE: @/P TP 4 MAY BE USED'AS I/P TP 3 (IN PLACE OF HEADER ThPE)

IN ORDER TO UPDATE AND EXTEND INFORMATION, TP 4 IS THUS

USED AS A "SWING" TAPE FOR EACH GROUP OF INPUT DATA THAT I3

ULTIMATELY PRINTED AS AN UNOFFICIAL RETURN,

VI, HALT LIST

Location| Meaning | Action for Proceeding

' 0942 * EFJ * [ GO TO JOB # 05.0.

0111 TAPE DISPLAY B~-ADDRESS REGISTER, B=-ADDRESS REGISTER WILL
READ CONTAIN 00XY, WHERE X = 9 IF TAPE READ ERROR, 6 IF
WRITE TAPE WRITE ERROR. = LOGICAL NUMBER OF TAPE DRIVE
ERROR CAUSING ERROR, HIT START: TO TRY 30 MORE RE-READS:
T0 TRY 50 MORE RE-WRITES,

ﬁ7 45
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~J. PASS TITLE

55 Sheets-Sheet 52

PRINT UNOFFICIAL RETURNS PASS NO. 05.0

I. MAGNETIC TAPE (Models 729 or 7330)

S
Drive Use External Label Identifilcation r2¥gagg Used as Input to
1 1/P EDITED UNOFFICIAL DATA RELEASE
11. MODEL 1402 CARD READER/PUNCH 111, MODEL 1403 PRINTER
Pocket | Card ID or Format| Disposition [J Six 11nes/ [7 Eight llnes/
N inch inch
/R -
1 ———
8/2 e FORM # STOCK
4 —— NUMBER OF PARTS ___AS DESIRED
N/R === CARRIAGE TAPE: STANDARD
IV, SENSE SWITCH SETTING Disposition of Output: To
Switch Purpose Preslding Offlcials
«

V. SPECIAL OPERATING INSTRUCTIONS

1., LOAD "UNOFFICIAL PRINT" PROGRAM,
2, AT EOJ

a) DELIVER OUTPUT IMMEDIATELY TO DESIGNATED OFFICIALS,

b) EITHER DEGIN SYSTEMS RUN AGAIN WITH NEW INPUT FOR
UNOFFICIAL REPORT, OR

¢) DO OFFICIAL REPORTS - PROGRAM 06.0

VI, HALT LIST

LocationiMeaning Action for Proceeding
0534 *EFT* UNOFFICIAL RETURNS REPORTED: DO AGAIN WITH HEW INPUT
' DATA PROGRAM 01,0, OR GO TO OFFICIAL RETURN PROGRAM
. 06,0
0111 TAPE DISPLAY B~ADDRESS REGISTER, B=ADDRESS REGISTER WILL
READ CONTAIN OOXY, WHERE X = 9 IF TAPE READ ERROR, Y =
ERROR LOGICAL NUMBER OF TAPE DRIVE CAUSING ERROR. HIT

START: . TO TRY 30 MORE RE-READS,

f 17. 44
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K. DPASS TTITLE

55 Sheets~Sheet 53

LENDORSED CANDIDATE ACCUMULATION PAGS NO._0OL.Y

1. MAGNETIC TAPE (Models 729 or 7330)

. Save or - . .
Drive Use External Label Identlficatlon Release Used as Input to
2 /P PROCESS DATA SAVE
4 g/P ENDORSED CANDIDATES SAVE Official Esi
06.0 or
ENDORSED
CANDIDATE 05,5%

11. MODEL 1402 CARD READER/PUNCH 111, MODEL 1403 PRINTER
Pocket | Card ID or Format |Disposition E"Six lines/ [ JEi1ght lines/
inch » inch
N/R |Endorsed Code Cards| Box &
‘ Save
L FORM # STOCK
[a]
Bﬁ‘ NUMBER OF PARTS 1
t. STANDARD
N/R CARRIAGE TAPE
IV. SENSE SWITCH SETTING DISPOSITION OF QUTPUT: ===
Swltch Purpose ‘
A LAST CARD INDICATOR
-y “

V. SPECIAL OPERATING INSTRUCTIONS

1. LOAD "ENDORSED CANDIDATE" PROGRAM FOLLOWED BY
2. ENDORSED CANDIDATE CODE CARDS,

3, OPERATOR TO

NOTE ANY PRINTED MESSAGES AND TAKE ACTION A3 DIRECTED.

*MORE THAN 25 INPUT CARDS REQUIRE USING g/P TAPE 4 AS INPUT OH TAPE
2 FOR CONTINUED PROCESSING,

VI, HALT LIST

Location| Meaning Action for Proceeding

0823 *EGT*
o111 TAPE
' READ
WRITE
ERROR

GO TO EDIT OFFICIAL RETURNS PASS 06.0

DISPLAY B~-ADDRESS REGISTER, B-ADDRESS REGISTER WILL

CONTAIN 00XY, WHERE X = 9 IF TAPE READ ERROR, HIT
START: TO TRY 30 MORE RE~-READS: TO TRY 50 MORE RE=
WRITES ,

.Z'CJ§7 49




Patented March 7, 1972

L. PASS

TITLE

55 Sheets-Sheet 54

EDIT OFFICIAL RETURNS

1, MAGNETIC TAPE (Models 729 or 7330

3,648,022

PA3S NO. _06,0

Drive

Use |External Label Identification| S&Ve or

Used az Input to

Release
I/P PROCESSED INPUT DATA SAVE ———
3 I/P QOFFICIAL HEADER DATA SAVE PRIﬁE—OFFICIAL
L ﬂ/P EDITED OFFICIAL RETURNS SAVE RETURN 07.0

11. MODEL 1402

CARD READER/PUNCH

111, MODEL 1407 PRINTER

Pocket | Card ID

or Format{i Dlsposiltion

N/R
1
8/2

M
N/R

CONTROL

CARD HOLD TILL
COMPLETION
OF RUN

IV, SENSE SWITCH SETTING

Switch

Purpose

LAST C

ARD INDICATOR

Six lines/
[Jinch

Elght lines
| & inch /

FORM # =

NUMBER OF PARTS m==

CARRTAGE TAPE:

DISPOSITION OF OUTPUT: _ ===

V. SPECIAL OPERATING INSTRUCTIONS

1. LOAD "EDIT OFFICIAL" PROGRAM FOLLOWED BY CONTROL CARD WITH
CONFIGURATION AS FOLLOWS:

a) ce 1-3 MAXIMUM NUMBER OF CANDIDATES ENTERED IN ELECTION +1.

b) ecc U4-6 MAXIMUM NUMBER OF CANDIDATES ENTERED IN ELECTION +1,

(LEADING ZEROS MUST BE PRESENT IF NUMBER DOES NOT EXCEED 99, Il BOTH

a) and B).)
VI, HALT LIST
Location| Meanilng Actlon for Proceeding
1557 | *E@gJ* GO TO PRINT OFFICIAL RETURNS PASS 07.0
0111 | TAPE DISPLAY B-ADDRESS REGISTER, B~REGISTER WILL CONTAIN
READ 00XY, WHERE X = 9 IF TAPE READ ERROR; = € IF TAPE
WRITE WRITE ERROR, Y = LOGICAL NUMBER OF TAPE DRIVE CAUS-
ERROR ING ERROR, - HIT START TO TRY 30 MORE RE~READS; TO

TRY 50 MORE RE~WRITES,

77 . 440
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M, PASS TITLE

55 Sheets-Sheet 55

PRINT OFFICTIAL RETURNS PASS NO.__ 07,0

1. MAGNETIC TAPE (Models 729 or 7330)

Drive Use External Label Identificatlon | Save or Used as Input to
Releasge
1 1/p EDITED OFFICIAL RETURNS RELEASE
11. MODEL 1402 CARD READER/PUNCH 111, MODEL 1403 PRINTER
Pocket |Card ID or Format|Disposition| | P%] six lines/ [ ] Eight lines/
N/R ——— , inch inch
1 —
8/2 — FORM # STOCK
4 — NUMBER OF PARTS __ AS DESIRED
N/R -— CARRIAGE TAPE: STANDARD
IV. SENSE SWITCH SETTING DISPOSITION OF OUTPUT:__TO
Switch Purpose PRESIDING OFFICIALS

V. SPECIAL OPERATING INSTRUCTIONS

1. LOAD "OFFICIAL RETURNS" PROGRAM.

2, AT E,0,J, DELIVER OUTPUT IMMEDIATELY TO DESIGNATED OFFICIAL3,

VI. HALT LIST

Locatlon} Meaning ACTION I'OR PROCEEDING
0952 *EPT* OPFFICIAL RETURNS REPORTED - FINAL - SYSTEM REPORTING
COMPLETED
0111 Tape DISPLAY B~ADDRESS REGISTER, B=REGISTER WILL CONTAIN
Read 00XY, WHERE X = 9 IF READ ERROR, Y = LOGICAL NUMBER
Error Of* TAPE DRIVE CAUSING ERROR, HIT START TO TRY 30

MORE RE-READS,

| E;“? %7
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METHOD FOR TABULATING ELECTION RETURNS

This is a continuation of Ser. No. 509,911 filed Nov. 26,
1965, now abandoned.

The present invention relates to the processmg of ballots
after an election in such a manner as to provide an itemized
total of votes cast for each candidate or choice. More specifi-
cally, the present invention is adapted to accommodate large
elections in which the numbers of candidates (and/or issues)
and voters is large, as in city, county or state political elec-
tions, and in which ballot variation including local offices and
candidate rotation is provided on the ballot formats. Tabula-
tion of votes in smaller elections can, of course, also be readily
processed by the method and apparatus of the present inven-
tion.

With the increased number of voters in many regions of the
country, the task of tabulating the votes becomes increasingly
more complicated and more time consuming each year. For
example, in Los Angeles County, California, there are approx-
imately 3 million registered voters each having available over
200 choices at each of over 11,000 voting precincts. The total
number of choices available in the 1962 election throughout
that county was over 1,400. Though many of these choices
were local in nature such as those pertaining to water districts,
school districts and special assessment districts, and not coun-
tywide in scope, still many crossed precinct lines and were not
included in the ballots of all voters within a single precinct.
However, the preparation of the summary return or unofficial
return as it will be referred to hereinafter, involved the
segregation of approximately 714 million items of information
into over 1,500 classes. At the 1962 election, this required a
tremendous number of election workers a period of over 2%
days.

One object of the present invention is to provide a novel
method and system for reducing the time required-to produce
the summary of unofficial returns for a political election to a
period of no more than about 6 hours for an election of the
size and complexity mentioned above.

One. factor that greatly complicates ballot tabulation
procedures is the variation between successive ballot formats,
Contests that are local in nature have ballot formats which list
candidates or vote choices only for those precincts or geo-
graphical areas effected which in some cases cross precinct
boundaries, and thus the batlot format customarily varies from
precinct to precinct. Also, a requirement of many states is that
the order of the names of the candidates for a single office
must vary from precinct to precinct. This is frequently
referred to as “candidate rotation™ and adds a significant ele-
ment of complexity which is totally separate from the other
variations. The reason for such requirement is that a candidate
whose name appears first on the ballot under a particular of-
fice has a preferred position which has been found statistically
to receive a greater number of votes than when his name ap-
pears at a later position on the ballot format. The effect is
much more pronounced for those offices where little public
controversy. exists and for offices such as boards for which
there are multiple-candidates and the voter is given, for exam-
ple, the choice of voting for five out of 20 candidates.

Once ballot format variation is encountered, the geography
of, or physical location of the vote choices on, the ballot for-
mat can no longer be directly utilized in the processing of the
individual vote choices to obtain the total votes in an election.
Therefore, totalizing such ballots directly cannot be effected
by the usual data processing systems which might otherwise
appear feasible.

It is a major object of the present invention to prov1de a
novel ballot counting method and system utilizing data
processing equipment which accommodates ballot format
variation including candidate rotation.

The invention relates primarily to the processing at a central
station the total vote cast at a plurality of precincts. The input
information is normally that which is referred to as the
precinct summary. The precinct summary is the source data
from the ballots, whether they be individually marked ballots
or return sheets whether prepared by hand or produced
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directly from a voting machine. The information which would
make up a customary precinct summary is, in accord with the
present invention placed on a record form which is machine
acceptable for processing in suitable data processing equip-
ment such as a computer. Once all the candidates or vote cho-
ices are listed in a predetermined sequence together with their
votes from each precinct, the further processing of votes can
be accomplished in a known manner to produce both the sum-
mary unofficial return and the final official return. Hence, the
present invention as applied to political elections may more
precisely be stated to be directed to the handling of the vote
total data obtained at the precinct level in a manner to provide
a total for each vote choice throughout a voting district with
the results from each precinct identified and with the can-
didates or vote choices listed in a predetermined sequence in
fraudproof manner that is free from error. Where there is no
substantial variation in the ballot format, providing such
results raises few problems and there is only limited advantage
in utilizing the present invention. However, where there is
variation in the ballot format including candidate rotation in a
large election, prior to the present invention, it has been re-
garded impracticable to use data processing equipment to
handle the tabulation procedures in an economically feasible
manner and produce legally acceptable returns within a few
hours after the polls have closed.

Another and more specific object of the invention therefore
is to provide a novel procedure for processing ballots from an
election having ballot format variation, including if desired
candidate rotation, by assigning a unique vote choice code
identification indicia to the several vote choices on the ballot.
In an illustrative process exemplifying the present invention, a
first machine acceptable record would be prepared prior to
the election which contains the identification indicia for each
vote choice listed in a sequence determined by the geography
of each ballot format; then after the election a second
machine acceptable record would be prepared which contains
the vote cast for each choice listed in the same sequence
determined by the geography of each baliot format; and
thereafter the two records for each discrete ballot format may
be collated by means of electronic data processing equipment.
to provide a correlation of each candidate code identification
indicia with the corresponding vote total to enable tabulation
of the total vote for each code identification indicia by data
processing equipment to produce a printed summary return
sheet in the conventional format.

Briefly, the present invention in its preferred form involves
the use of voting machines such, for example as shown in U.S.
Pat. No. 2,787,414 issued Apr. 2, 1957. In a typical voting dis-
trict 5,000 voting machines may be distributed among 3,000
precincts or voting places. The format of each is provided by
variation of the pattern of the format on the machine. Thus,
with machines used in different precincts, the position of the
candidates’ names may be varied in accordance with the
requirements of the laws of the state. Items that are peculiar to
certain precincts and not present in other precincts will be
provided on the appropriate machine in accordance with
statute or prior custom,

In accordance with a preferred procedure of the present in-
vention, prior to the election, each candidate or vote choice is
assigned a unique code identification number. The code
identification number, or a part thereof, may appear with the
name of the candidate on the ballot or on the voting machine
return sheet from the voting machine. The candidate code
identification number may be a three-digit number even for
very large elections having 1,500 choices since many choices
are local and the same three-digit-code identification pumber
can be used in different precincts in conjunction with the
precinct code number to identify the different choices in the
different precincts using the same three-digit number. This
number may be carried along through the mechanized vote
tallying process and utilized as the address in the computer for
channeling the vote total for each candidate into a separate re-
gister of the computer, and for reading out the results and cor-

1ninae nnan
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relating the vote total with the name of the appropriate can-
didate when summary returns are printed.

To produce the summary unofficial return as rapidly as
possible after the polls close, one additional feature incor-
porated in the preferred embodiment of the present invention
resides in producing prior to the election, a record containing
the codes for each different ballot format. One practical type
of record is a punched card which for convenience of ter-
minology will hereafter be referred to as a “code” card. It
should be understood however, that other types of machine
acceptable records such as for example magnetic tape or
cards, are equally usable for this purpose.

The “code” cards contain in addition to precinct identifying
information for the “code” card per se, a listing of the can-
didate code identification number for each candidate in a
sequence determined by the physical location of the can-
didate’s name on the particular ballot format involved. Each
ballot or voting machine return sheet format may be provided
with similar precinct identifying information so that it can be
matched to a particular deck of “code” cards. After the polls
close, the precinct total is placed on a record which may be in
a form similar to that used for the code identification number.
With the present state of technology, it has been concluded
that punched cards prepared by keypunch machines would be
the preferred type of machine acceptable record. The cards
containing vote totals, hereinafter referred to as “count”
cards are supplied together with the “code” cards for the same
precinct to the input of a computer, and the vote total for each
vote choice can then be collated on an intermediate record
such as a magnetic tape with suitable checks as outlined below
to assure absolute accuracy.

Therefore, as a further novel feature of the present inven-
tion, there is provided an intermediate record, such as a mag-
netic tape, which is formed from the source material com-
posed of the “code” cards and the “count” cards prepared
from the precinct total or voting machine return sheets. This
intermediate record may be produced by a computer which is
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suitably programmed to detect the duplication or omission of 4q

vote totals from a particular voting machine or precinct. In the
case of voting machine return sheets which provide printed
totals for each candidate, those totals must first be placed on a
machine readable record. Where this record is a punched
card, several punched cards are required for each retum
sheet. Hence, by use of this feature of the invention, errors in
preparing such punched cards may also be detected at the
time the intermediate record (magnetic tape) is made, or prior
thereto, and erroneous material kept off the intermediate
record.

The error free intermediate record (magnetic tape) con-
taining the candidate code identification number and his vote,
and optionally information concerning the precinct, is then
available for use in any suitable electronic digital computer
which has a memory to provide a separate register for at least
a portion of the total number of candidates. The candidate
code identification number may be used as the address for the
computer, and the associated vote as the information to be
successively accumulated in the memory.

Prior to the election programs may be prepared for the
computer to effect a readout from the computer at various
time intervals during the tabulation operation to produce

_unofficial returns for all of the precincts reporting up to that
time, and for producing the final unofficial return with all
precincts reporting. Also, the intermediate record is available
after election night for use at a later date to produce readily
the official return for a cost far less than that required by prior
techniques, particularly in heavily populated centers having
large numbers of choices on the ballot.

The foregoing and other objects will become more fully ap-
parent from the claims, and from the specification as it
proceeds in connection with the appended drawings wherein:

FIG. 1 is a block diagram of the preferred procedure in ac-
cordance with the present invention;
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FIG. 2 illustrates a perforated card which has been used to
capture the precinct vote data in a comparatively simple elec-
tion;

FIG. 3 is a view illustrating a portion of an unofficial elec-
tion return sheet;

FIG. 4 is a view illustrating a portion of an official election
return sheet;

FIG. 5A is a view of a portion of a voting machine console;

FIG. 5B is a view of a voting machine console similar to the
view shown in FIG. 5A, but demonstrating candidate rotation;

FIG. 6 shows how FIGS. 6A—6D fit together to illustrate a
printed voting machine return sheet;

FIGS. 6A through 6D are views of the portions of a printed
return sheet from the voting machine indicated in FIG. 6;

FIG. 7 is a view of a card that may be used as a ballot with
the voter using a stylus to mark his vote choices on the card by
use of a vote recorder kit such as that shown in U.S. Pat. No.
3,201,038;

FIG. 8 illustrates the manner by which the votes from vari-
ous precincts are accumulated in a memory of an electronic
computer;
~ FIG. 9 is a view of an 80-column perforated card as used in
the present invention as the code card;

FIG. 10 is a view of a card similar to
used as the count card;

FIG. 11 is a diagram of the magnetic tape showing the pat-
tern in which the vote and candidate identification code
number are recorded for subsequent processing to produce
the information contained in the unofficial return sheet of.
FIG. 3 and in the official return sheet of FIG. 4;

FIGS. 12, 13, and 14 chronologically represent the flow of
work in accordance with one specific example; FIG. 12 in-
dicates those procedures which are to be accomplished prior
to election day; FIG. 13 indicates those procedures to be per-
formed election night to provide Unofficial Return Sheets up-
dated from time to time; FIG. 14 indicates those procedures
required to obtain the detailed Official Return Sheets;

FIGS. 15 and 15A together show a representative portion of
an Unofficial Return Sheet for a Primary Election to be
produced; - )

FIGS. 16 and 16A together show a representative portion of
an Official Return Sheet for a Primary Election to be
produced;

FIGS. 17 and 17A show representative portions of Unoffi-
cial and Official Return Sheets for a General Election;

FIG. 18 shows a flow diagram of the system used to set up
Unofficial Return Sheet Headers; )

FIG. 19 shows a flow diagram of the system used to set up
Official Return Sheet Headers;

FIG. 20 shows a flow diagram of the system used to list
cards;

FIG. 21 shows a flow diagram of the system used as an input
editor;

FIGS. 22A, B and C are flow diagrams of the systems used
to produce the error list; )

FIG. 23 is a flow diagram of the system used to organize all
the counts within a particular printed return number by can-
didate code number;

FIG. 24 is a flow diagram for summarizing the totals of all
the information from the various printed returns;

FIG. 25 is a flow diagram for “Edit Unofficial Returns’ pro-
gram and the information for the Unofficial Headers;

FIG. 26 is the flow diagram for printing Unofficial Returns;

FIG. 27 is the endorsed candidate accumulation flow dia-

ram;

FIGS. 28A and 28B are flow diagrams for part 1 and part 2
respectively of the “Edit Official Returns”;

FIG. 29 is the flow diagram for printing Official Returns;

FIG. 30 is a view of an IBM card used as a control card—
Summarize/Edit Official—containing a three-digit number
which represents the breaking point between the “common”
and “noncommon”’ candidates;

the card of FIG. 9 and
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FIG. 31 is a view similar to FIG. 30 showing in columns 4-6
a three-digit number which represents the maximum number
of candidates in the system;

FIGS. 32A and B are views of the Endorsed Candidate Con-
trol Cards; )

FIGS. 33A, B, C and D give instructions for preparation of
the Header Cards for the Primary Unofficial Return Sheet
shown in FIG. 15;

FIG. 34 gives instructions for preparation of the Header
Cards for the Primary Official Return Sheet shown in FIG. 16;

FIG. 35 gives instructions for preparation of the Header
Cards for the Endorsed Candidates at a general election, both
on Unofficial Return Sheets and Official Return Sheets;

FIGS. 36 through 47 are program run sheets for the
procedures described in connection with FIGS. 18 through 29
respectively.

Referring now to the drawings, FIG. 1 illustrates a sequence
of steps which are taken to tabulate the votes from an election
in accordance with the present invention. It will be apparent
from the diagram that certain steps are taken prior to the elec-
tion day and that other steps are taken after the polls are
closed. Before explaining the various steps in FIG. 1, a few of
the factors that must be taken into consideration when
evaluating various systems for tabulation of ballots will be
~ discussed.

The major problem in a large election is to capture the in-
dividual votes for each of the candidates or choices and pro-
vide them on a machine acceptable record so that they may
then be processed by high-speed, data processing techniques.
Various techniques have been investigated and some at-
tempted in the past, for tabulation of votes in a political elec-
tion by means of electronic computers. One serious proposal
would have provided that voters cast their vote by telephone.
Those familiar with registration procedures and the inherent
difficulties in qualifying voters on election day can well ap-
preciate that on this basis along, such system must be rejected.

It has also been proposed that voting machines should be
connected by leased wires to a central computer. In theory,
vote totals would be accumulated throughout election day,
and at the close of the polls final returns would be immediately
available from the computer. Assuming sufficient data trans-

mission equipment to be available, the possibility of tapping
these lines is present. Lines could be tapped to determine the
trend of the election, or worse, to introduce false data into the
computer. With erroneous data being fed to the computer, the
system must be rejected.

" It has therefore been concluded that any great changes in
voting procedures are not acceptable and that to produce a
record in a form acceptable to a data processing machine the
raw source data consisting of the votes cast at each precinct,
‘i.e., the precinct summary as indicated in FIG. 1, must be util-
ized.

In preparing coded records, many practical problems arise.
First, the time element is such that the results from all
precincts should be processed to provide the complete unoffi-
cial returns as soon as possible, i.e., within about no more than
6 hours after the polls close. As it is illegal to begin counting at
the precinct level until after the polls are closed to avoid publi-
cation of election trends while the polls are open, the counting
must be conducted during the critical time period.

Absolute accuracy is an essential requirement since any er--

rors whatsoever may change the outcome of a contest. There-
fore, the system must be capable not only of being error free,
but also of being checked against duplicate processing of the
same ballots or precinct summaries, omission of any ballots or
precinct summaries or the substitution of a wrong ballot or
precinct summary for the correct one.

It has been found that electronic computers can be used for
tabulation of selection results with success. For elections that
are small and ballots uncomplicated, a sample card of the type
shown in FIG. 2 may be used. The votes at the precinct level
may be tallied and the totals entered on the card numerically
in the boxes provided on each card. The card may be punched
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by a keypunch. Each card thus contains the total precinct vote
for each of 11 candidates, the three digits in the fields for each
candidate being used to identify the vote for the listed can-
didate. The cards for each precinct have the same format and
may be processed by use of data processing equipment.

After keypunching with the vote total from each precinct,
the cards may be verified and errors corrected by a separate
keypunch verifier team. Upon completion, the cards may -be
delivered as a group to the computer for tabulation.

The precinct returns may be “conveniently .processed - in
batches of 25. The 25 cards like those of FIG. 2, which relate
for example to section 1 of the ballot, are read, the results for
each candidate totalized and a summary card punched. The
cards which relate to section 2 of the ballots for the same 25
precincts may then be processed and a summary card
punched. This procedure can be repeated for sections-3-11 in
sequence. After the 11 sections are processed, it is then possi-
ble to obtain an unofficial summary return for the first 25
precincts from the summary cards punched. ’

The unofficial summary return such as that illustrated in
FIG. 3, may be prepared by a computer. As additional blocks
of 25 precincts are counted and the results made available on
separate cards, previous candidate totals may be updated
providing totals to date. The: computer may be readily pro-
grammed to handle candidates in groups of up to 11 for each
section on each summary card having a format similar to that
shown in FIG. 2.

Column headings for the printout represent the only infor-
mation that needs to be stored on a record such as a magnetic
tape or punched card in this system. The unofficial return

sheet, the formation of which is shown in FIG, 3, indicates the v

number of precincts counted in a previous report; the number
of precincts added to this report; and the individual vote total
for each choice accumulated by the candidate named to give
total votes to date. It is customary to provide such unofficial
return sheets on partial results to indicate trends approximate-
ly every 30 minutes during the counting of the ballots. ‘

The official return, the format of which is shown in FIG. 4,
may also be prepared by use of a separate program stored on a
record. As precinct numbers are carried on each of the first
cards prepared from the precinct canvas sheets, the total for
each candidate on a precinct basis as used in the preparation
of the official return is already available so that the printing of
the official return may be completed very quickly after the
polls close. The real time of operation on the computer is a
small portion of the time between the close of the polls and the
completion of the unofficial return. .

Where there is ballot variation between precincts, and
where there is rotation of candidates on the different ballots,
either within the same precinct or in the several precincts, the
time required to prepare the card like that in FIG. 2 will be
greatly increased. Since the keypunch operation is the bot-
tleneck in the operation even with the comparatively small
and uniform ballot, there could be no realistic possibility of
obtaining within 6 hours after the polls close the complete
unofficial summary return as shown in FIG. 3 in a large elec-
tion like in Los Angeles county with its number of voters and
choices coupled with ballot variation including candidate
rotation. The requirement of the keypunch operation would
be so staggering that it would offset any advantage achieved
from the use of electronic compuiters. )

Referring now to FIG. 5A of the drawings, the invention will
be described in connection with the use of a voting machine of
the type disclosed in U.S. Pat. No. 2,787,414 issued Apr. 2,
1957 that produces a printed return sheet shown in FIGS.
6A-6D, the return sheet being shown also in U.S. Pat. Nos.
2,943,786 issued July 5, 1960 and 2,945,433 issued July 19,
1960. Instead of a printed return sheet, other types of records
could be provided. For example, the counters on the voting
machine could be photographed; the reading of the counters
could be entered on a keyboard that provides a printed or per-
forated record; or the voting maching itself could be modified
to produce a record that could be used directly in data
processing equipment.
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The format of a portion of the voting machine illustrated in
FIG. 5A is for a primary election. Five Democratic candidates
for the office of Representative to Congress for the First Dis-
trict are Hunt, Carmody, Erick, Rudolphe and McDonald.
They have been assigned, in accordance with the present in-
vention, candidate code identification numbers 001, 002, 003,
004 and 005 respectively and are listed in the first and second
vertical columns. No candidates for the Republican or
Prohibition Party are shown in FIG. 5A for this office solely to
simplify this description.

In the third vertical column, three Democratic candidates
for the office of Judge for the Circuit Court, District 19, are
Kempf, Daley and Deutch whose candidate code identifica-
tion numbers are 010, 012 and 014 respectively. The
Republican candidates for the same office are Tretter and
Levitus who have candidate code identification numbers 462
and 464 respectively.

The face of the voting machine is shown broken, and only
columns 49 and 50 representing the right-hand margin of the
voting machine are illustrated where the candidates for
precinct committeewoman are shown together with their
respective candidate code numbers.

The voting machine printed return sheet is shown diagram-
matically in FIG. 6 of the drawings and may be of the type
described in the above-identified patents. Enlarged portions of
the left-hand side of the return sheet are shown in FIGS. 6A
and 6B, which correspond to the right-hand side of the voting
machine as viewed from the front. Enlarged portions of the
right-hand side of the return sheet are shown in FIGS. 6C and
6D. The central portion of the voting machine printed return
sheet is not shown in the drawings since it is merely repetitious
of the portions illustrated, and it is not believed necessary to
discuss this portion for an understanding of the invention.

FIG. 6C contains the candidate code identification numbers
of the Democratic candidates for the office of Representative
to Congress for the First District, that are shown in FIG. 5A.
The physical position of the candidate identification number
005 at ballot position 1A corresponds with the physical posi-
tion of the candidate McDonald’s name on the ballot format
of FIG. 3.

FIG. 6C in vertical columns 1 and 2, the other candidate
code identification numbers positioned in a manner to cor-
respond with the order in which the names appear on that por-
tion of the voting machine shown in FIG. 5A. It can be seen
from FIG. 5A that each candidate and his code identification
number are physically located together on the ballot format,
and from the FIG. 6C that the vote total for the candidate and
the candidate’s code identification number are physically
located together on the printed return sheet.

The use of a candidate code identification number is an im-
portant feature of the present invention particularly for large,
complex ballots because it makes possible a reduction in the
effort and time required to prepare a machine acceptable
record such for example as the card of FIG. 2. Where can-
didate rotation is used, the ballot formats for all the voting
machines are so laid out prior to each election that the order
of the democratic candidate’s names in vertical columns 1 and
2 of FIG. 5A will be changed to enable each to appear in each
of the positions 1A, 2A, 1B, 2B and 1C approximately an
equal number of times. Candidate rotation within each office
is effected through the ballot in a similar manner. Candidate
rotation is, as mentioned above, a requirement of the election
laws in a large number of states, and is a factor which signifi-
cantly complicates the tallying of votes in comparatively large
elections.

The effect of candidate rotation is to move the physical lo-
cation of any one candidate’s vote on the printed return sheet
of FIG. 6 so that it will not appear always in any one location.
For example, the vote for candidate McDonald (see FIG. 5A)
having code identification number 005 will appear at position
1A on the voting machine return sheet illustrated in FIG. 6C,
but it will appear on the return sheet from other voting
machines at positions 2A, 1B, 2B or 1C.
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The portion of a second voting machine ballot format is
shown in FIG. 5B which corresponds to the portion of the bal-
lot format shown in FIG. SA. In the ballot format shown in
FIG. 8B, the candidate appearing in position 1A is Rudolphe.
His code identification number is 004. This number appears
on printed return sheet for that machine (not shown) at the
1A position. The position of the other candidates on the ballot
of FIG. 5 to illustrate candidate rotation. :

It is thus evident that in any system for tallying the ballots in
an election involving candidate rotation, the geography of the
ballot cannot be utilized as the sole identifying feature for the
vote cast for each candidate. Once nonuniformity of the ballot
is encountered, the identity of candidates in certain sections of
the ballot or precinct summary will vary from precinct to
precinct. Once this nonuniformity is encountered, the tabula-
tion procedures used as outlined above in connection with-
FIG. 2 cannot be effective.

The same considerations apply where instead of using vot-
ing machines a ballot like that shown in FIG. 7 is marked in-
such a way as to be tallied by hand or by data processing
equipment such as photoelectric readers or the lie. Where the
vote marking area for a particular candidate can be main-
tained on all ballots at a fixed distance from a reference point
such for example as illustrated in U.S. Pat. No. 3,201,038 to
Harris, mechanized scanning of the ballots and totalization of
the votes for each candidate is readily obtainable. In the Har-
ris patent, a card like that shown in FIG. 7 is used as the ballot
for each voter. The voter marks his choice by perforating the
area of the ballot containing the candidate or choice identifi-
cation number. Whether the counting actually occurs at the
precinct as is the present common practice or whether the
marked ballots for each precinct are transported to a central
data processing center for counting, the precinct summary
must still be prepared and that information utilized as input
data. :

When ballot variation occurs, the ballot formats from
precinct to precinct or even within a precinct will be different
from each other. Capturing the totals from the precinct sum-
fnary ballot sheet is not easy since these documents are of such
physical size that one cannot with accuracy quickly locate the
vote total for a particular candidate for preparation of a
machine acceptable record.

Considering a voting district such as Los Angeles County,
which has currently about 3 million voters and about 12,000
precincts (which gives an average of 250 votes per precinct)
in the 1962 primary, there were 177 “ballot areas” which of-
fered four partisan ballots, that is, Republican, Democratic,
Prohibition and Nonpartisan, and 708 ballot variations includ-
ing candidate rotation. The amount of work considered from
the standpoint of actual effort associated with correlating the
votes for each choice from precinct summaries onto a
machine acceptable record for machine data processing
would be of astronomical proportions if checks for accuracy
at each transfer operation were provided. Obviously without
such accuracy checks, the entire system would be rejected.

With a total of 1,400 vote choices in the election and each
ballot format having on the order of only 200 choices, it is im-
mediately apparent that if a separate register is provided for
the 1,400 vote choices, only about one-seventh of the registers
would contain vote information from any one precinct sum-
mary, and the density of information on the input record 22 of
FIG. 1 to the computer would be too low to be acceptable.
The assignment of an identifying indicia for each vote choice
at the precinct summary return sheet level in accord with the
present invention eliminates this major problem of low infor-
mation density.

Turning now to the voting machine, return sheet of FIG. 6,
it is provided with 50 vertical columns and nine horizontal
rows [plus one row at the top of the sheet (not shown) nor-
mally used for “questions” put to the voters], and thus has
room for up to 500 choices. However, few elections have a
number greater than the 177 to 200 vote choices or “ballot
areas” referred to above. As the voting machine counters pro-
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vide a three-digit number (0-999).and as a three-digit number
is assigned as the code identification number or identifying in-
dicia for each candidate, it is apparent that six digits will be
adequate for processing each candidate and his vote through
the precinct level. While on FIGS. 6A-6D, the candidate code
identification is shown as a four-digit number, the highest
order digit is not used for the candidate but could be used for
other identification.

In FIG. 6C, the voting machine number is printed on the
return sheet in row C. In each position such as 1A, the lower
three-digit number gives the reading of each counter at the
next three-digit number is the counter reading taken after the
polls close. The four-digit number immediately below the can-
didate position, i.e., 1A, is the candidate code identification
number. The last three digits in the described embodiment are
utilized as the identifying indicia for each vote choice.

In the computer, a storage-area composed of 12 units each
capable of handling a decimal digit is required for candidate
or choice on the ballot. The computer memory for each ballot
choice may thus be diagrammatically represented as shown in
FIG. 8. The three digits ccc in the left-hand half of the upper
row are used to identify the candidate; the three digits ¢f in
the right-hand half of the upper row represent the vote on the
record being processed as applied to a buffer storage; and the
six-digit figure xxxxxx is the total vote accumulated for the
candidate or choice from the return sheets already processed.

When it is desired to print out an unofficial return as illus-
trated in FIG. 3, the computer may be programmed in a
manner as described below to read out of storage the total
vote in the accumulate register associated with each can;idate
identification number, and to produce a printed record in the
form of FIG. 3. In FIG. 3, the order of the candidates is such
that the code identification number increases beginning with
the number 001.

Where a punched card record such as an 80-column card of
FIG. 2 is utilized as a record form acceptable to the data
processing equipment, a heavy keypunch requirement exists
beginning from the time the polls close until all the voting
machine return sheets are processed into punched card form.
In view of the facts that six columns are required for each can-
didate or choice and that a maximum of 80 columns per card
is available where no space is utilized for other information,
only 12 choices can be coded completely on a single card. For
a ‘177 choice™ ballot like discussed above, this would require
a minimum of 15 cards per return sheet. Of course in other
voting districts which normally have fewer ballot choices,
fewer cards per return sheet will be required. But with over
10,000 precincts in one voting district, this would require
keypunching effort for approximately 150,000 cards following
the closing of the polls. ’

To reduce the keypunch effort required on election night
after the polis close, the present invention in its preferred form
contemplates a prepunching of what are denominated “code”
cards. A preferred “code” card form is shown in FIG. 9. Then
on election night, it is only necessary to punch in the total vote
for each choice. These may be added to the same card where
the code is already punched in appropriately provided space,
or in separate cards. Such separate cards may be “count”
cards such as shown in FIG. 10. Several advantages result
from this procedure.

First, the number of cards to be punched on election night is
now only half of the total required.

Second, the “code” cards can be prepared and checke;
against each voting machine format (or precinct ballot) prior
to election day. A dummy run of the “‘code” cards with sample
“count” cards is contemplated prior to election day to assure
smooth operation on election night as indicated in FIG. 1. This
permits careful control to assure that one and only one *“‘code”
card is provided for each voting machine.

When the results from the precincts are available for enter-
ing on the coded record, the prior existance of a verified deck
of “code” cards will provide an automatic check assuring that
the votes from each voting machine or precinct are counted
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and counted only once. This is a very important consideration
in political elections, and by law, in many states, marked bal-
lots or voting machine return sheets are required to be under
police guard when transported from a polling place to a cen-
tral counting or storage station. By the advance preparation of
“code” cards, it is readily detectable if any voting machine
return sheet has been omitted or if any attempt is made to
process the same return sheet more than once.

A third advantage is that the “‘code” card can be prepared
following the physical layout of the ballot format. When the
vote from that ballot is applied to either the same card or a
separate “count’ card, the keypunch operator can follow the
physical layout of the ballot format. Thus it is optional
whether or not the vote total is placed on the very same *-
code” card that carries the candidate’s code identification
number. Advantages arise from use of an entirely separate “-
count” card as will be explained below. In any event, the geog-
raphy of the ballot or return sheet can be used during the
keypunch operation both prior to the election and during the
critical time period immediately after the polls close justasif a
uniform ballot with no candidate rotation were used even
though the ballot formats for each precinct or voting machine
contain different choices and candidate rotation.

Referring now to FIGS. 9 and 10 together, the **code” card
is shown in FIG. 9 and is prepared prior to election day. The ‘- -
count” card is shown in FIG. 10 and is prepared as soon as the
polls close and the results from the voting machine return
sheet or precinct are available. The “code” card carries a
readily visible identifying punch in the 12 zone in column 1
which the “count” card does not have, and may optionally
carry a second identifying punch in other columns for the data
processing system. : )

In both cards, column 2 may be used arbitrarily such as to
identify the keypunch operator. Columns 3-9 contain a seven-
digit number which will be referred to as the ballot number.
The first two digits xx identify the congressional district; the
third digit y identifies the assembly-district within the congres-
sional district, the next three digits aaa identify the precinct;
and the digit b can identify the ballot or voting machine within
the precinct. As more than one card will be required for each
voting machine return sheet or precinct return, the digit m in
column 10 will be available. The digit in column 11 may sup-
plement the column 10 digit if necessary, and the check
character may also be punched to assure alignment of the
cards and assist in validating the keypunch operation.

Beginning with column 12, the code card of FIG. 9 is pro-
vided with candidate code identification number in blocks of
three columns. Thus, the code number 005 for candidate Mc-
Donald is provided in columns 12-14 corresponding to the 1A
position on the ballot of FIG. § and voting machine return
sheet of FIGS. 6 and 6C; the code number 001 for candidate
Hunt is provided in columns 15-17 corresponding to the 2A
position; the code number 010 for candidate Kempf is pro-
vided in columns 18-20 corresponding to the 3a position,; etc.

The code card of FIG. 9 thus corresponds to the voting
machine printed return sheet shown in FIG. SA, and the can-
didates therein and in FIG. 6C with their code identification
numbers for 23 candidates. :

In locations on the voting machine where no choice is listed,
the space is ignored insofar as preparation of code cards are
concerned. Thus, with a moderate sized election having a total
of 115 candidates and/or choices, each individual voting
machine return sheet will require the preparation of five code
cards prior to the election.

Referring now to FIG. 10, the count card is prepared from
the same voting machine return sheet. The voting machine

return sheet contains the data necessary for the keypunch

operator to supply the information for columns 3-11. The
keypunch operator then continues by providing in.columns
12-14 the total vote cast in the 1A ballot position (see FIG.
6C) which is 143 representing the votes cast for candidate
McDonald having the code  identification number 005.
Nothing but the vote total is punched into the count card of
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FIG. 10. The keypunch operator continues by providing in
columns 15-17 the vote of 124 for candidate Hunt; in columns
18-20 the vote of 057 for candidate Kempf, etc., across the
return sheet in the order the names appear on the ballot.
Again, any blank spaces are skipped to thus follow the same
procedure as is used in preparing the code card.

When the count cards of FIG. 10 are prepared and verified
for an entire precinct or voting machine, the deck is then car-
ried to a location where the code cards of FIG. 9 have been
stored. The count cards and the code cards for the same
precinct are then combined into one group and are then ready
for the first step of processing. This step is shown in block 20
FIG. 1. Before proceeding further with the description of the
processing, it is important to give consideration to not only the
feasibility of the foregoing operation from the number of per-
sons required to produce the count cards, but also the possi-
bility of inadvertant errors and intentional scheming to in-
troduce factors which will change the results shown in the
final summary returns from their correct values.

The number of keypunch operators required on election
night is less than might be expected. Assuming a hypothetical
election involving 5,000 voting machines, 5,000 return sheets,
and 115 candidates and/or choices per return sheet, a total of
60 keypunch operators has been found to be all that are
required on election night. This assumes the code cards of
FIG. 9 are prepared prior to the election. Assuming the polls
close at 6:00 p.m., return sheets would start becoming availa-
ble from the nearby polling places or precincts for
keypunching at 7:00 p.m., and from the more remote polling
places or precincts as the evening proceeds, The entire
keypunch operation could be completed by 11:00 p.m. The
final unofficial return would then be available by midnight, or
within 6 hours after the close of the polls.

It is important to note that of the 60 keypunch operators, 30
will be involved with keypunch and 30 will be involved with
verifying. The accuracy of this operation is well established
and dccepted. With both keypunching and verifying involved,
accuracy is of the order of 1 part in 100 million.

With this procedure for preparing input data, the accuracy
of the overal] system is extremely high. The printed voting
machine return sheet of FIG. 6 provides an immediate, fully
accurate and unalterable record, of the votes cast at the
precinct level. The keypunch operation captures this data with
the accuracy outlined above. With accuracy checks built into

. the system as will be explained and into the computer itself,
the overall accuracy represents the ultimate which can be ob-
tained in the tabulation of election returns.

To obviate the keypunch operation, the voting machine
return sheet or other precinct summary may be fed into an op-
tical scanner which would produce the machine acceptable
record of the votes cast and optionally also the vote choice
identifying indicia. '

With the approach outlined above, all keypunch operators
will be stationed at a central tabulating section located ad-
jacent to the computer. Since the printed return sheet is
available immediately after the close of the polls, return sheets
from those precincts located nearby will be immediately
available. Experience has shown that within 1 hour after the
close of the polls, the central tabulating section will be satu-
rated with return sheets, and keypunching can thereafter con-
tinue on an uninterrupted basis. Even in voting installations
covering geographically large areas, return sheets from outly-
ing districts can be delivered prior to the end of the 4-hour
punch operation. :

One major advantage in this operation is the fact that return
sheets can be accepted and processed in completely random
order. The code cards of FIG. 9 which were prepared prior to
the election for a particular precinct may be pulled as soon as
the corresponding count cards of FIG. 10 are prepared and
these then are processed as a unit. Thus, the order in which
the return sheets are processed is completely immaterial.

Where each ballot is a machine acceptable record such for
example the perforated card of FIG. 7, the ballots may be bun-
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dled together after the polls close at each precinct and trans-
ported to a central data processing center. There the ballots
may be counted by machine and the precinct totals prepared
to provide information on a precinct basis which corresponds
to that on a voting machine return sheet. This precinct sum- .
mary information can also be provided on a further machine
acceptable record such as a perforated card or magnetic tape
for further processing.

However, where ballot variation is present, it will be neces-
sary that a code identification number be assigned each choice
since the geography of the ballot card of FIG. 7 for each
precinct cannot be used solely as the choice identification in-
dicia. For example, the choice listed in ballot position 90 in
precinct 195 will be very likely to be different from the choice
listed in the corresponding ballot position for other precincts.
Thus, the choice code identification may -consist of the
precinct number shown at the bottom of the ballot card plus
the ballot position number, and the code card or an equivalent
machine acceptable record may be prepared prior to the elec-
tion in accord with the ballot format for each precinct.

Thereafter, the machine acceptable record containing the
vote count information for each precinct may be collated with
the previously prepared machine acceptable record having the
choice ‘code information by a procedure similar to that
described in connection with the use of voting machine return
sheets. One advantage here is that the keypunch operation for .
transferring vote totals from the voting machine printed return’
sheet to a machine acceptable record would be obviated.

The processor at block 20 of FIG. 1 performs the following .
functions:

1. It collates the code and count cards or other machine ac-
ceptable records, and places the candidate or choice code
identification number and the corresponding vote received in
that precinct or on that voting machine together in the
memory. These two items of information are then retained
together throughout the balance of the processing operation..
The output from processor 20 constitutes another machine ac-
ceptable record such as a magnetic tape. L

2. A check is provided to assure that a count card properly
matches up with a code card, that the fields of these cards are
consistent and contain no blanks, that there are no duplicate
entries, and that no entry exceeds the total voters at that
machine. These checks are aimed primarily at keypunch
validation where keypunches are used. However, where the
votes are cast initially on a machine acceptable record, these
checks are useful to detect the omission of votes from any
precinct and that the votes from each precinct are processed
only once.

When errors are discovered, the incorrect data is prevented
from being applied on the output tape 22 which is the output
of input-editor 21. Input-editor 21 may be appropriately pro-
grammed to cause printing of a message identifying the par-
ticular code or count cards of a pair which do not properly
match to expedite corrective procedures.

3. Errors in either card can be corrected at this point. In
general this will be done by preparing a new count card with
corrected information which will replace the defective card
since the code cards will have been checked prior to the elec-
tion by the dummy run, see FIG. 1. The matching code and
count cards are again fed to the collator 20 so that they may
appear on the corrected tape 22. Since the data arrives in ran-
dom sequence and time is of the essence, it is necessary to
process in the order which the data arrives and to sort, i.e.,
place in a predetermined order such as by candidate identifi-
cation number, on another record utilizable for data
processing equipment, such as in a memory, before official
returns can be prepared. This step is indicated in FIG. 1 as
being performed by processor 24. Tape 22 prepared at the
output of input editor 21 may be reprocessed by the same
computer to effect the processing function of processor 24.
Where the same computer is used, the information on tape 22
may be stored internally in the computer rather than constitut-
ing a physically separate record.
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In the process as described, the functions of collator 20 and
input-editor 21 may be performed on a single computer where
the information input is from the cards of FIGS. 9 and 10
(sheet 12) and the output may be a magnetic tape, in the for-
mat indicated below.

Input “code’ and *count” cards Output magnetic tape record

Column Information Colunm Information
-2 . Key-puncher. [ 1. ____ Blank. -
3-0.__._.... Voting machine return --.. Precinet ID.

sheet or precinet ID.
Voting machine return 9

sheet or precincst

section.

sheet or precinct

Precinct section.

Voo Check character. 0. .. Check
character.
Candidate code/count 11-79 ... Cards cols. 12—
0%*,
Do. i
80-160_ ... .. Do.
Do. Ete. to—
932-1002.____ Do.

*Code cards differ from “count’’ cards by a plus (12 puneh) in col. 1.
**Code cards now-differ from “‘count” cards by plus (12 punch) in the
units position of 1st data field.

In this operation all input code and count cards pertaining
to a partlculdr voting machine return sheet or precinct are
grouped together, although within a particular votmg machine
return sheet or precinct, the cards may appear in random
order.” As all the input data cards from a particular return
sheet or precinct are grouped together, the precinct number is
recorded only at the beginning of the file on the output tape,
see FIG. 11, where all the mformatlon, i.e., candidate code
identification number and vote, is recorded.

The program causes the first card to be read and places the
‘printed return number in the output record area P of FIG. 11.
It will be noted from the table above that the information in
the first two columns of the input data cards is not reproduced
on the magnetic tape output record. For this reason it is
desirable to have the mark which distinguishes a code card
from a count card in the first column to be also present in the
11th column of the card for subsequent reference. When a
second card is read, if it is a valid card, the voting machine
return sheet or precinct number is matched . against the
records retained in memory. If there is a match of information
in columns 3-9 of the new input card, the input card informa-
tion is placed in the next available space in the memory. This
continues ‘until all the cards from the one voting machine
return sheet or precinct are processed. ‘At this point nothing
has been done toward tabulating the results except to transfer
the information from the various cards for one precinct into
adjacent positions within the memory of the processor; no ef-
fort toward matching candidate code identification numbers
with totals has yet been expended.

When a new card has a return sheet or precinct number that
does not match the voting machine return sheet or precinct
number of the record in memory, then the memory is checked
for completeness of information before operating further. If
all cards for this return sheet or precinct have been recorded,
the -information standing in memory is written out as a
separate record on logical tape which may have an. arrange-
ment as shown in FIG. 11. The memory area is thereafter
cleared, and the precinct identification information (ID) of
the new -card is then placed in the memory and the cards from
the next precinct accepted.

With present invention, itis possible to determine when
complete information from a precinct is missing. Assuming
the voting machine return sheet has between 92 and 115 can-
didates, for each return sheet there will be five code cards and
five count cards. Thus the check digit m in column 10 will be a
number between 1 and 5 for the respective card to identify
what portion of the return sheet is coded on the respective
card. Input-editor 21 thus may be programmed to require de-
tection of the digits 1 to 5 in column 10 for cards having the
identifying ‘‘code” mark and also for cards without this mark,
and to provide a suitable signal identifying any missing cards.
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Each card may be checked in input-editor 21 prior to entry
of the information stored therein on the intermediate record
or tape 22 as follows;

1. The voting machine return sheet or precinct number is
checked and if blank, an error may be indicated.

2. If the section area check digit m (column 10) and check-
character (column 11) duplicate an entry already standing in
the memory, an error is indicated.

3. The data fields are scanned, and if any field contains less
than three digits of punched information, the card is ignored.
Any blank fields which appear after data fields must consist of
three blanks. No data field may follow a blank field.

In each of the above tests, which may be performed in man-
ners well known to those skilled in the art and hence detailed
discussion of such checking means is not believed necessary
here, unique signals may be produced to identify the reason
for rejection a particular card to assist in correction
procedures. A series of messages may be precoded, and upon
detection of a certain error, the appropriate  identifying
message is typed out by means that are convention in com-
puter programming.

In addition to the foregoing checks, each group of cards of a
voting machine return sheet or precinct is checked as follows:

1. For each code card there must be a correspondmg count
card. .
2. Only one card within a particular section identified by the
check digit in column 10 may contain any blanks in the data
field. This is called a terminating card, and each terminating
count card must correspond to the terminating code card.

3. Within a section it is not permissible for any check digit
(columns 10 and 11) less than.that corresponding to a ter-
minating card to be missing.

If any of these conditions exist, the information contained in
a group of cards pertaining to that particular return is not
placed on the intermediate record tape 22 from-input-editor
21, but it will be placed on an error record 26 and analyzed to

determine the reason for rejection. Thus, no information

known to be erroneous is ever placed on the intermediate tape
record 22. As error information appears on tape 26, steps may
be taken to determine the error and make the necessary cor-
rections while data from other precincts are being processed.
The format of the error record 26 may be comparable to that
of the tape shown in FIG. 11.

An error list program is desirable to assist in locating and
correcting errors which have resulted in the recording of data
on the error record of the input program. It may cause print
out of the count cards present. and the code cards present.
Thus, it will be possible for the operator by visually comparing
these numbers with those on the cards what the nature of the
error is.

Summarizing, on the intermediate record tape 22 from
input-editor 21 there is captured error-free data for precinct
identification including candidate identification and vote data
in random order. It is an important step in the preferred
process of the present invention since it solves the difficult
problem of capturing the vote data in a large election which
may have ballot variation including candidate rotation in a
manner that is fraudproof and error free and that can be car-
ried out with a reasonable amount of operating personnel on
available equipment.

Assuming all precinct code and count cards present, the
magnetic tape shown in FIG. 11 (sheet 11) will be produced
with the pattern of the data containing a blank space to in-
dicate a separation between adjacent precincts, the precinct
identifying information being in area P, and separate areas
1-10 for the information on each of the five count cards and
five code cards as shown in the table above. Note that the
check digit from columns 10 and 11 of the cards is carried on
the record of FIG. 11 so that with the precinct data P, each
item ‘of data is identifjable. However, the cards for each
precinct may be recorded in random sequence and the order
of the data on tape 22 at the output of processor 20 is the same
as the order in which it was applied.
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Where incorrect or-incomplete data from a precinct is de-

_ tected, the information in-the memory may be read out on

~error tape 26 and not be supplied to tape 22. Thus, processing

can continue while the nature of the error is determined, and a

corrected deck of count cards provided. Thereafter the cor-

rected cards for the precinct may be again applied to the input
of processor 20. ‘

The process of reading cards continues until the logical tape
22 is filled to capacity or until the last card has been read. At
this point an end-of-file mark is written onto the logical tape
and the input-editor 21 is stopped. Cards may be read at the
rate of 800 cards per minute and the magnetic tape output
processed at the rate of 150,000 characters per second.

The function of the process program at block 24 is to or-
ganize all the counts within a particular printed voting
machine return sheet or precinct by candidate code number.
Thus, the input consists of the intermediate magnetic tape
record 22 and the processed data output is placed on a second
record which may be another magnetic tape 28 or its
equivalent. In this secondary record 28, the data fields may
have a pattern identical to that shown in FIG. 11, but the in-
formation for each precinct is arranged in the following order:

1-7 Voting machine return sheet or
precinct ID
8-10 Count for code number 001
11-13 Count for.code number 002
14-16 - Count for code number 003"
etc. to
3005-3007

To accomplish this organization of the information, the
processor 24 reads two records on the input tape 22 from the
same precinct and by matching the check characters mm from
columns 10 and 11 of the cards, code card data are matched
to count card data. When a match is found, the data from the
two matching cards are moved together into a special work
area in the computer memory. There the counts are associated
with codes.by position, pulled out and filed in an address cor-
responding to the code number. Thus, when record 28 (mag-
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netic tape) is produced, it contains all the counts from a par-

ticular voting machine return sheet or precinct in the format
of the above table. When the information for each precinct is
stored in this manner, each candidate’s counts may be found
simply by referring to the appropriate area of the record.
Therefore, it is no longer essential to retain the candidate code
identification number. The only randomness remaining is the
order of the precincts.

For both the first and second processing steps indicated at
blocks 20 and 24, an 1BM 1401 is suited ideally to the input-
output functions of the system. Such machines are widely
available and have substantial speed for card and tape reading,
printing (errors) and producing a magnetic tape output.

IBM keypunchers and verifiers are, therefore recommended
as the preferred equipment to be used because they comple-
ment the 1401. Paper tape equipment may also be used in an
analogous manner, but use of tape is considered to be
‘somewhat less desirable because paper tape readers for the
1401 are significantly slower than 1401 card readers and
somewhat less likely to be available on a rental basis in many
areas. On the other hand, keypunch equipment is very widely
used so that services of both experienced operators and equip-
ment can normaliy be readily acquired on election night for
the few hours necessary following the closing of the polls.

DESCRIPTION OF SPECIFIC EMBODIMENT

In the specific embodiment for which a programming ar-
rangement has been devised, 12 programs have been prepared
for implementation on an IBM 1401 computer. FIGS. 12, 13
and 14 represent chronologically the flow of work. FIG. 12 in-
‘dicates those procedures which are to be accomplished prior
to election day. FIGS. 13 and 14 show those operations which
are performed election night as input data becomes available,
providing successive, updated Unofficial Retumns. FIG. 14
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shows the: processing required to obtain the detailed Official -~
Returns, which may be completed subsequent to'the night of -
the election. The function and limitations of each individual
program will be described below together with a pictorial logic
flow diagram representative .of that program’s function.
Thereafter, the individual input/output records, both card and
magnetic tape will be described in detail together with cor-
responding references to the respective program work area,
Finally, the operating instructions for every IBM 1401 pro-
gram, will be given. Supplementary to this, a flow chart relat-
ing all the programs is provided. With this information, a com-
puter programmer or operator will be able to understand the
program here described, and also prepare a program suitable
for other types and brands of digital computers. . - .
FIGS. 15 and 16 illustrate the Unofficial and Official Re-
ports produced by this system..In the Unofficial Report can-
didates are listed by office, and it will be noted that this yields
an up-to-the-minute status of the processed returns showing
the total votes and machines reported for each candidate.
Thus, several Unofficial reports can be processed immediately
following the election as machine returns are received. Con-

trasting this, the Official Report is run only once, and thisre- . .

port reveals in detail the number of votes each candidate
received by the machines which carried his name and the of-
fice for which he was a candidate along with' his final grand
total of votes. :

FIG. 17 shows the format used in the Unofficial and Official
Returns for endorsed candidates. While this format is illus-
trated separately, it should be appreciatéd that endorsed can-
didate vote totals will be listed in any order desired (under
header card control). ) )

In order to be able to use the maximum number of IBM
1401 computers available, the entire system has been
designed and implemented for operation on a modest- com-
puter configuration. For example: all input and output pro-
grams require only a 4K memory and all process programs
require only an 8K memory. The maximum number of tape
drives for any one program is three. The optional features
available for IBM 1401’s such as “Hi-Lo-Equal” compare,
Multiplication/Division, and Indexing are not utilized in the il-
lustrated program.

The format and arrangement of the Header Cards largely
determines the final output reports. This is particularly the
case for the Unofficial Report. It is, for example, the Unoffi-
cial Headers which determine the Endorsed Candidates and
their accumulations. Furthermore, the Header Cards control -
the amount of information included on a page of the report.

Provision for automatic handling of multireel input opera-
tions has not been made for any one pass through the system.
Therefore, it is strongly recommended that the programs be
run with the Tape Mode Switch set for the highest available
density, 800 or 556 characters per inch. )

The Unofficial portion of the system must be run once for
each input data batch to update the Edited Unofficial Returns
File and provide intermediate processed returns: status re-
ports. Multireel input to the Official Returns portion can be
avoided by merging processed input data to one reel by using
Sort I on the IBM 1401. Control cards for this purpose are
shown in a later section of this description. A geographic area
encompassing up to a maximum of 3,000 to 4,000 voting
machines or precincts will result in only one reel of data.

It is possible, though, to increase the capacity of input to the
system. Two major factors necessary for such an increase are:
(a) a computer with a larger storage capacity, and (b) pro-
gram modification plus the possible addition of programs to
the system. )

With respect to the present system, any one input data card
permits a maximum of 23 candidate codes/counts. In addition,
a maximum of 56 cards for any one machine is allowable (i.e.,
14 code and count cards per section with four sections per
machine). Each tape record is approximately equal to a sec- .
tion per return, with a maximum here of approximately 7,000-
plus records per one input tape, which maximum may be easi-
ly increased to 8,000 or 9,000.



3,648,022

17 v 18
If any ‘maximum limits -are anticipated, it then becomes second card, in the low-order portion of the same area. The
necessary to sortall card input on card columns 3-11 inclusive complete card is not stored in either case. This ““Merge’ area
(the ReturnID, section.and Check Character). which is written on logical tape 1 is analogous to a line of print
The system operates with the following configurations: — the area or record size is 141 positions, slightly more than

A. The Ward-Precinct-Machine numbers are, for the most 5 the allowable 132 print positions, due to the need for control
part, treated as a single number. (WWPPPMM, where WW is information.

the two-digit Ward, PPP is the three-digit Precinct, and MM is a. Card 1 utilizes card columns 1-72.

the two-digit Machine number.) b. Card 2 utilizes card columns 1-69.

B. For control purposes there is-a section number which may 5. Special Checks

vary within a' given Ward-Precinct-Machine (W-P-M-) 10 None.

number from 1:through 4. Within these section numbers there PROGRAM NO.00.2 - SETUP:OFFICIAL HEADERS

is a‘Check-Character which -may vary from 1 through 7. 1. Machine Requirements

C. Every candidate is assigned arbitrarily a unique :code IBM 1401—4K, 1402 Card Reader, 1403 Printer, one 729.0r
number. For any endorsed candidate several unique codes are 7330 Tape Drive utilized as illustrated in FIG. 19-and 37.
assigned one for each party under which he appears and one 15 5 15

for ‘his combined votes. These codes are ‘initially set up as Official header cards — including candidates.

three-digit numbers (000 to 999). 3. Qutput

D. All election “counts” or votes shall be reported for “Official Headers” Tape.

keypunching as three-digit numbers (005, 104, etc). . 4. Description of Process

E. Since ““count” cards are to be matched with prepunched - 20 the program reads in two cards:in succession. The first card
code Yc,:ards before being introduced into the system, the *- is stored in the high-order portion of the output record area;
counts” for any particular W-P-M number plus section  the cecond card, in the low-order :portion of the same -area.
number plus Check Character must match with. its cor- This “Merge” area which is written-on Logical Tape 1:s 137

;ryesponding Code Card. For example: 95 positions—slightly larger than the total number of print posi-

tions in a line (viz 132). This is due to the fact that certain

Check Candidate code/

W-P-M No. Section character  vote, totals control information is present in the first few ;positions of the
high order.
A el 1171 S Iodm a. Card 1 utilizes card columns 1-65.
30 b. Card 2 utilizes card.columns 1-72.

where 150 and 201 are the number of votes for candidates 5. Special Checks
002'and 003, respectively. None.
F. Although a candidate is originally assigned a unique three- PROGRAM NO. 00.5 -LIST'*CARDS
digit number, the final reports reflect a five-digit number. This 1. Machine Requirements
is provided in order to distinguish the “common” candidate 35 1BM 1401-4K, 1402 Card Reader, 1403 Printer utilized as
code from the “noncommon.” A “noncommon’’ candidate is illustrated.in FIGS. 20.and 38.
one whose name does not appear on all ballots over the entire 2. Input
election. Consequently, the first two digits of the extended Input data cards.
five-digit code represent the restricted geographic area in 3. Output
which the “noncommon” candidate appears. The double zero -40  Listing of those.datacards.
prefix applies to all ““common” candidates. 4. Description of Process

Hence, care must be taken when assigning candidate codes Each card is read into.memory. The:print areaiis:then set:up
if “noncommon” candidates are to be included. It is essential with edit word and each unit of data:is:-moved to'the print.area
that those “noncommon” candidates be assigned numbers and printed. The data on each card is-essentially:
beyond some designated maximum number for “common” 45 a. Return ID - Ward/Precinct/Machine Number
candidates (e.g., numbers 001-250 to be assigned the *“‘com- b. Section'ID - A'single digit with-values between 1:to 4.
mon” candidates, and 251-300 to be assigned the “‘noncom- c. Check Character - A single-digit with values:between 1
mon” candidates with 300 being the highest code assigned). to7. :
The Summarize Program for the Unofficial Reports - and the d. Codes or votes,; depending:on the:card - A series of 23
Official Edit Program for the Official Reports require control 50 three-digit numbers.
cards (see FIG. 30) which indicate the ‘breaking point” 5. Special Checks
between the “‘common” and ““noncommon’ codes. None.

PROGRAM DESCRIPTIONS

Program Flow diagram draw-  Program run sheet

Program title Number ing figure drawing figure
Setup unofiicial headers_._...__.__. 00.1 18 (sheet 21)_.....__... 36 (Sheet 44).
Setup offiical headers. ... ...______ 00.2 19 (Sheet22)..____.._. 37 (Sheet 45).

List Cards. ..o 00.5 20 (Sheet 28). . _..... 38 (Sheet 46.)
Input editor 01.0 21 (Sheet 24)._......__ 39 (Sheet 47).

Error list. 01,5 22 (Sheets 25-27) .- 40.(Sheet 48).
Process. .. 02.0 23 (Sheet 28) .. - 41 (Sheet 49).
Summarize. . 03.0 24 (Sheet20)._. - 42 (Sheet 50).
Edit unofficial retwrns__.._._______ 04.0 25 (Sheet 30)... - 43 (Sheet 51).
Print unoflicial returns_.________.. 05.0 26 (Sheet31).____..... 44 (Sheer 52).
Engiorse candidate accumulation.._ 05.5 27 (Sheet32)._...__... 45 (Sheet 53).
Edit official returns..._._._.._____. 06.0 28 (Sheets 33 and 34) .. 46 (Sheet 54).
Print official returns.__.._.....____ 07.0 29 (Sheet35) .......... 47 (Sheet 55).
PROGRAM NO. 00.1 - SETUP UNOFFICIAL HEADERS PROGRAM NO. 01.0 -~ INPUT-EDITOR
1. Machine Requirements : :
. 1. Machine Requirements
73‘3301‘4T 140})—‘,“" 1‘?192 gafd_ Reader, 1403 Printer, one 729 or ., “JEM 1401-4K, 1402 Card Reader, 1403 Printer, two 729 or
2 ln;l;x’te rive utilized as illustrated in FIGS. 18 and 36. 7330 Tape Drives utilized as illustrated in FIGS. 21.and 39.
Uroffic N . 20oput T T
‘ ;Jrg‘tl’fti;‘l;l header cards — including candidates. - jﬁpﬁ t data c—ii’r qs TiGode Czir ds”an 3 .-. _C‘?““t _C__af 9§',, o
“Unofficial Headers' tape. 5- 3. Output e
4. Description Of Process 7 Edited usable.data on'Logical Tape 1; error data-on Logical

The program reads in two cards in succession. The first card Tape 2. o
is stored in the high-order portion of the area to be written; the 4. Description of Process
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This program is designed to ézgépt data cards in the format
indicated and combines them into output records in the for-
mat indicated.

Input data (cards) Output records (tape)
Column Information Column Information
........ Keypuncher. weeee-uw-—-. Blank.
wee--- Return ID. -..- Return ID.
- ... Section (1~4). | 9-T9._...... Card cols.
. 10-80 ***,
________ Check character (1-7). P Do.
....... Candidate code/count.
....... Do. Do.
....... Do.

10

* Code cards differ from count cards by A plus (12) punch in col. 1. 15

** For every Section (digits 1, 2, 3, or 4) there exists a check character
(digits 1, 2, 3, 4, 5,6, 01 7).

*** Code cards now differ by plus (12 punch) units. Position of Ist
data field.

N

. .. 20
The Return ID consists of a seven-character number which

is broken down as follows: XXYYYZZ, where XX equals the
Ward or District number; YYY is the Precinct number; and,
ZZ is the Machine number. The section number for any
Return ID can vary from digits 1 through 4. Within each sec-
tion number the check character can vary from digits 1
through 7. Hence, for any code card there can be only one
unique identification number; that is, the combination of
Return ID, Section and Check Character is a uniquely com-
bined number. The only other card containing this identical
number is the code’s card match — a count card.

It is assumed that all input cards pertaining to a particular
return (i.e., Ward-Precinct) will be grouped together although
within a particular return, cards may appear in random order.
Within the computer space is reserved for two output records,
i.e., a high-order record and a low-order record. Each of these
records could contain as many as 14 code and count cards.
Thus a maximum of four records will be allowable for any par-
ticular return. The program reads the first card and places the
printed return number (ie., Ward-Precinct-Machine
Number) in both record areas. After appropriate checking of
the cards the data is placed in the low record if the section
number is either 1 or 2, and in the high record if the section
number is either 3 or 4. It will be noted that the first two
columns of the card are not longer retained, so it is necessary
to move the zone from the first column to the 14th column of
the card for subsequent reference to distinguish a code card
from a count card. When another card is read, if it appears to
be a valid card, then the return number is matched against the
records retained in memory. If there is a match, the input card
information is placed in the next available space in either the
high or the low record. If either of these record areas becomes
full, the information is written on Logical Tape 1 and the
memory record blanked out. If the new card return number
does not match the return number of the record in memory,
then both record areas are checked for information and if
such is present, these are written as separate records on Logi-
cal Tape 1, the two memory areas cleared, and the ID of the
new card placed in the record areas. The process of reading
cards continues until approximately 7,000 records have been
written on Logical Tape 1, or until the last card has been read.
At this point an end-of-file mark is written onto Logical Tape
1 and the machine is stopped. The 7,000 record limit is
designed to prevent overfilling a tape.

5. Special Checks . .

a. The printed return number is checked and if blank, the
card is ignored and a message printed on line.

b. If the section area and check-character duplicate an
entry already processed the card is ignored and a
message appears on line.

c. The data fields are scanned and if any field contains
less than three digits of punched information, the card
is rejected. In addition any blank fields which appear
after data fields must consist of three blanks. No data
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field may follow a blank field. Any of these conditions
constitutes a scan error and the card is ignored and a
message printed on line.

In addition to these checks each group of cards is checked

as follows:

a. For each code card there must be a corresponding
count card.

Only one card within a particular section number may

contain any blanks. Obviously, these blanks must be on

the last card of a section check character series. This is
called a terminating card. Each terminating code card
must correspond to a terminating count card.

. It is permissible for a section number to be missing.
However, within a section it is not permissible for any
checkcharacter less than that corresponding to a ter-
‘minating card to be missing.

If any of these conditions exist, the information pertaining
to that particular return is deleted from Logical Tape 1 and
written on Logical Tape 2. Thus, no information known:to be
erroneous is retained on Logical Tape 1. If any error informa-
tion has been written on Logical Tape 2 at the program ter-
mination an end-of-file mark is written onto Logical Tape 2.

b.

‘Format of records on Logical Tape 2 is comparable to those

on Logical Tape 1. At the end-of-job a record count is printed
which states the number of good records as well as the number
of error records.

PROGRAM NO. 01.5 -ERROR LIST

1. Machine Requirements

IBM 1401-4K, 1402 Card Reader, 1403 Printer, one 729 or
7330 Tape Drive utilized as illustrated in FIGS. 22A, B, and C,
and in FIG. 40.

2. Input

“Error” Tape from Input Editor Program.

3. Output

Listing of erroneous input (card) data.

4. Description of Process

The error list program is designed simply to assist in locating
and correcting errors which have resulted in records on Logi-
cal Tape 2 of the input program. It prints out four series of “-
count cards present” and “‘code cards present.” These cor-
respond to return section numbers 1, 2, 3, and 4, respectively.
For terminating cards the appropriate section characters
number is zoned so that it appears as an alphabetical character
A through G. Thus, it will be possible for the operator to scan
these numbers and determine if any are missing or if the ter-
minating cards do not match. Additionally, under certain con-
ditions as determined from Logical Tape 2 of the input pro-
gram. At the end-of-job a message so starting is printed.

5. Special Check:

None. :

PROGRAM NO. 02.0 - PROCESS

1. Machine Requirements

IBM 1401-8K, 1402 Card Reader, 1403 Printer, two 729 or
7330 Tape Drives utilized as illustrated in FIGS. 23 and 41.

2. Input

“Edited Input Data” Tape produced from Input Editor Pro-
gram. :

3. Output

“Processed Data” Tape, possible printed message.

4, Description of Process

The function of the process program is to organize all the
counts within a particular printed return number by candidate
code number. Thus, the output is as follows:

OUTPUT (TAPE)
Column Information
1-7 Return ID

td  8-10 Count for code number 000

11-13 Count for code number 001

14-16 Count for code number 002
etc. to

3005-3007 Count for code number 999
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To accomplish this organization of the information the
process program reads two records from the input tape. It then
matches the return number section check-characters codes to
determine if the information to be searched is contained in
one record or two. If it happens to be in one record, then the
second record is simply retained in memory, while the first
record is completely matched, code cards against count cards.
When a match is found, the two matching records are moved
into a special work area. There the counts are associated with
codes by position on the card, pulled out and “filed” in an ad-
dress cortesponding to the code number. Thus, a record is
produced which contains all the counts from a particular
return in the format shown above. When the information is
placed in this manner; each can;idate’s counts may be found
simply by referring to the appropriate area in the record.
Therefore, it is no longer necessary to retain the candidate
codes.

In the process of placing the count in its appropriate loca-
tion, the location is first interrogated to determine if prior in-
formation was stored. This would result from duplicate code
information in ‘a particular candidate’s return. If such a
duplicate is found, the second count entry is simply ignored
and a message concerning the duplicate code number is
printed on line.

It is noted that for a limited memory processor (as
described) a problem could arise if for any printed return two
records of the low(or high) sequence became separated. No
problems arise of the number of cards in combined sections
1-2 (or 3-4) of the printed sections do not exceed 14 since
only one record results. Otherwise, the present program
requires:

a. That all input be arranged so that high-low entries are
not intermixed, or

b. That the input to the process program be partially
sorted.

In a large-memory machine, no problem will occur since the
entire printed return will be in memory and readily operated
upon.

5. Special Checks

None.

PROGRAM NO. 03.0 - SUMMARIZE

1. Machine Requirements

IBM 1401-8K, 1402 Card Reader, 1403 Printer, two 729 or
7330 Tape Drives utilized as illustrated in FIGS. 24 and 42.

2. Input

“Processed Data” Tapes from Process Program.

3. Output

“Summarized Data’ Tape.

4. Description of Process :

The Summarizing Program merely totals all the information
from the various printed returns. Only 250 candidates have

their votes totaled at each pass of the data tape. This is |

primarily due to the memory limitations —250 six-digit fields
are required to accumulate the votes, and a similarly grouped
field is required to accumulate the number of machines. After
250 such totalings are taken, each field is written on the out-
put tape; the total votes in one record followed by the total
machines in the second record. The input tape is then
rewound and processing is started on the next group. The out-
put is in the following format:

Record Column Information
1 1-5 - 00000
6-11 Vote totals for Code 00000
12-17 Vote totals for Code 00001
etc. to
: 1499-1505 Vote totals for Code 00249
2 1-5 0000
611 Machine totals for
. Code 00000
efc. tc
Machine totals for

1499-1508
oo Code 00249
etc. to

20

25

30

35

40

45

50

55

- 60

65

70

75

22
7-8 -~ Which have information
for Codcs 00750-00999
9-10 — Which have information for
Codes XX000 Where XX

(the Ward Number) denotes a
noncommon candidate code,
etc.

PROGRAM NO. 04.0 - EDIT UNOFFICIAL RETURNS

1. Machine Requirements

IBM 1401-8K, 1402 Card Reader, 1403 Printer, three 729
or 7330 Tape Drives utilized as shown in FIGS. 25 and 43.

2. Input .

“Summarized Data” Tape, and ‘‘Unofficial Headers” Tape.

3. Output

“Edited Unofficial Returns” Tape.

4. Description of Process

This program accepts as input the information from the
summarizing program and the unofficial headers -which are
placed on tape by the header program. Logically, the output is
another header tape, that is to say, the input header is.com-
parable to an output header, but with additional information
included in the totals. Each record is logically-a printline
preceded by control information, i.e.,

Column Information
1-§ Currently blank
6-9 Control information

10
11-141

Carriage control character* .
Print line in internal computer Form

*Normal 1401 Control

VARIATIONS OF UNOFFICIAL PRINTLINES

Type ‘Column Information
Header 9 ‘H
11-141 ‘Directly Printable Line
1-5 ‘Endorsed'Candidate’s
combined code
9* Blank
13-32 Office .
38-42 Candidate Code
46-65 ‘Candidate Name
73-18 Precinct previously reported
82-87 Votes previously reported
Votes 95-100 Precincts this report
{cont.)
104-109 Votes this report
117-122 Precincts (total) "~
126-131 Vates (total) -

*Blank spaces between columns 11-141 are not shown.

For a ““Votes” card a check is made on columns 1-§. If they
are ‘blank, processing continues. :-However, if they are not .
blank, the program treats this number -

(XXYYY-XX 00 for common candidate
Ward number for noncommon
candidate

Code)

-YYY

as the code which represents the combined totals.for an en-
dorsed candidate. It then proceeds to add the vote of the can-
didate represented by that “Votes” card into the area as
designated by the code in columns 1-5. ‘

The records from the header tape are read line by line and if
a blank is not found in column 9, the record is passed to the
output tape. If “summarized” tape is searched for the informa-
tion corresponding to this code and the entries inserted .in
columns 95-100 and 104-109 (precincts-and votes for ““this
report™). The totals in:columns 117-122 and 126-131 are
moved to columns 73-78 -and. 82-87 respectively. Then the
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record is passed to the output tape. The process of reading
from the “header” tape, searching for the necessary informa-
tion, etc., continues until an end-of-file written on the output
tape.

If a particular candidate code form the header tape is not
found on the “summarize” tape, the information for *this re-
port” is-considered blank and updating procedures continue
normally.

5. Special Checks

None.

PROGRAM NO. 05.0 - PRINT UNOFFICIAL RETURNS

1. Machine Requirements

IBM 1401-4K, 1402 Card Reader, 1403 Printer, one 729 or
7330 Tape Drive utilized as shown in FIGS. 26 and 44.

2. Input

“Edited Unofficial Returns.”

3. Output

Unofficial Returns Report.

4. Description of Process

The output from the Unofficial Edit Program is substantially
a line in a report. It is necessary, however, to suppress signs,
leading zeros, etc., and truncate the first 10 characters in the
record. The control information is a customary 1401 carriage
control character. Other control information is designed for
interrogation so that the line will be appropriately edited.de-
pending upon whether it is alphabetic, numeric or mixed or
otherwise. To date only the character “k” is used which in-
dicated the line is to be printed without alteration.

5. Special Checks

None.

PROGRAM NO. 05.5 - ENDORSED CANDIDATE
ACCUMULATION -

1. Machine Requirements

IBM 1401-8K, 1402 Card Reader, 1403 Printer, two 729 or
7330 Tape Drives utilized as shown in FIGS. 27 and 45.

2. Input

“Processed Data” Tape.

3.Output -

“Endorsed Candidates for Official Returns” Tape.

4, Description of Process

All the control cards containing “endorsement” are read
into memory — however, only a maximum of 25 cards may be
read on any one pass. If more than 25 cards are to be read in, a
message is printed. The remaining cards are not read at this
time, and processing commences. A record is read from the
input Logical Tape 2 and the data area based on the key code
of the input card is located. The subsequent codes from the
card are used to determine the other locations in the record.
The data in these “other” locations is then added to the data
(or no-data) as determined by the key code. When all the data
is added for any one stored card, the information on the next
stored card is used to similarly process the record — until all
25 cards have been utilized. At this point the processed data is
written out, the next tape record is read and processing begins
again. (Processed data is written on Logical Tape 4).

At the end of the file on Logical Tape 2, Tape 2 is rewound,
as is Tape 4. A test is made to determine if more cards are in
the hopper. If there are, all altered locations and instructions
are initialized' and the next group of cards is read in.
Processing then continues, but this time with the output Logi-
cal Tape 4 now on the input Logical Tape 2, and a new scratch
tape on Logical Tape 4.

The input and output tape formats are identical except the
output has certain candidates endorsed.

Card Column Format
1-5 00X XX where XXX
equals the combined
endorsed candidate code.
6-8 A 3-digit candidate

code—of one party.
A 3-digit candidate

5

10

15

20

25

30

35

40

45

50

55

60

70

75
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code—of next party
etc.

33.35  A3.digitcandidate

- f"de-—of next parly, -
PROGRAM NO. 06.0 - EDIT OFFICIAL RETURNS .

1. Machine Requirements

IBM 1401-8K, 1402 Card Reader, 1403 Printer, three 729
or 7330 Tape Drives utilized as shown in FIGS. 28A and B and
in FIG. 46. ' v

2. Input

“Endorsed Candidates” Tape, or “Processed Data” Tape,
“Official Headers’ Tape. o .

3. Output ;

“Edited Official Returns” Tape.

4. Description of Process

This program operates much like the unofficial edit pro-
gram except that its headers are in a different format and it
prints all details available on the process data tape (or en-
dorsed candidate tape if there are endorsements) if called for
by an appropriate candidate code. Each page of the report
requires a pass of the processed data tape. The record format
for the output is as follows: : o

Column Information
14 Control
5 Carriage Control
6-137 Information to be printed
OFFICIAL PRINT LINE VARIATIONS
CodeCode
Line Type Column " information
Header 5 H
6-137 - Printable line image
Code - 5 (o .
23-27 Candidate code
35-39 Candidate code
47-51 Candidate Code
59-63 Candidate Code
71-78 Candidate code
83-87 Candidate Code
95-99 Candidate Code
107-111 Candidate Code
119-123 Candidate Code
131-135 Candidate Code
Total 5 T
6-15 Total
18-27 Total votes for candidate
where code appears in
columns 23-27
30-39 Next Candidate Totals,
etc.
etc.

PROGRAM NO. 07.0 - PRINT OFFICIAL RETURNS

1. Machine Requirements o

IBM 1401-4K, 1402 Card Reader, 1403 Printer, 729 or
7330 (one) Tape Drive utilized as shown in FIGS. 29 and 47.

2. Input

“Edited Official Returns” Tape.

3. Output )

“Official Returns Report.”

4. Description of Process

This program performs the same functions for the official
report as the **Print Unofficial” program performs in the latter
case.

The official edit program reads the headers and passes them
on to the output tape. When a “code” line is encountered, in-
formation from the processed tape is inserted in the next line
(or lines) in the order of the processed data tape. The latter is
read, return by réturn and each return generates a line. Totals
are taken on the same pass. When all returns have been
processed, the totals are written out and the process of reading
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‘Esseritially ropresented by a blank card when used as: input to “Setup-unofficial headers'
N 1:5 Number of machines. 1 Previous 6N <260
6-8 ‘Blank. ‘total 3 272

9-14 Number of votes_ .. otals. 0N 278

lan 7 285

N umber of machines. 6N 201

B 3 294

Number of votes. ... g . 6N . +300

1509 ¢ Blank .. ieeaceoanaa- 7 . 1307

Number of machines E H YN 313

Blank.. to : 3 316

Numhe ‘6N 322

Blank. .. e 10 - . 332

Blank_......_......
“H"(for first card o
Carriage control__........_...
First-half of page title (Card 1)
Second half of page title (Card

*Cards to be punched for “setup header” program.

NotE.—Print positions total 188 (X 33)=59.mid-point. 1lenco, with respect to the Page
Title (card) —column 72 may be considered the mld-poin

from the header tape resumed. Thus, each page of the report 20
requires a:pass of the data tape. This:would be a large price to
pay in a large election and could be reduced by programming
to:process several pages per pass. On a large memory machine
no real problem arises since 40 to 50-returns (i.e., the.-number
appearing on a page) may be retained in memory. Thus, all
pages pertaining to these returns can be writteri in a single pass

of information.
'5..Special Checks
None.
: 30
FORMAT SPECIFICATIONS
Input Data . ' e
Column Data Character
Code Card: | .1 + : . 1A
: "2 Blank -
3—4 Ward number 2N
5-7 Precinct number 3N
8-9 Machine number 2N
10 Section number IN
a1 .Check character 3N 40
12-14 Candidate code 3N
15-17 " Candidate code 3N
etc. " Candidate code 3N
78-80 Candidate code AN
CountCard: -2 ‘Blank : -
34 Ward.number . 2N 45
5-7 . Precinct number 3N
89 Machine number 2N
10 Section number IN
11 Check-Character IN
12-14 Candidate votes - 3N
15-17 Candidate votes 3N
etc. Candidate votes 3N 50

78-80 -Candidate votes 3N

ST T ‘OFFICIAL HEADERS—COMPLETE RECORD FORMAT
Card No. 1:(odd-numbered) ) ] :
Card Print

Column column Data : 'Chamcters‘ ‘potition
" 1 Control information_._...._..__. 1N et
.............. 1101 SRR SRR PRS RSP SRR SR
4 {“H" for first card of head-title..-} 1A
“C" for first card of code-header.y 7 Tttt
B 5 Carriage control......._.....o... LA-N ...
6-16... .o ... 6-15_Left-most column heading._....- 10 A-N 210
UNOFFICIAL HEADERS—COMPLETE RECORD FORMAT
Column titles * unofficial headers
. Card . . Print
Column Column. Data . Characters position

1-5 %(I)dekl (endorsed candidate combined code). -

Candidate name. -
66-72 Blank. i eieaes
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10 A-N 222
224
10 A-N 234
236
10 A-N 246
248
10 A-N 258
280
10 A-N 270
272
10 A-N 282
284
25-34 Beventh column heading. 10 A-N 204
36-36 Blank_ ... .......... ... 206
[T 37-46 Flghth column heading. - 10 A-N 306
|31/ 1 A 47-48 Blonk. .. ... ... 308
40-58 Ninth column-heading. 10 A-N 318
5060 lank ool 320
61-70 'I‘enth column heading 10 A-N 330
71-72 Blﬂ.nk... - 332 .
AVM Input Editor 6-9 Header Flag
Program Output tapes 1 and 2 10 Carriage Control
Column Description Program Designation 20. 13-32 Office )
38-42 Candidate Code
46-658 Candidate Name
1-8 Return 1D -War.d -Prec.- CTLL/CTLH 73-78 Machines Previously Reponed
Mach. No. Section No.
82-87 Votes Previously Reported
9 Check Character FIR T :
10-12 Candidate V. 95-100 Machines in this Report
1315 cani da‘e v°‘es 104-109 Votes this Report
» andidate Votes 25 117-122 Machines (Total)
to 994 Candidate Votes 126-131 Votes (Total)
Process Data Program Output Tape 2 End d Candidate A fati :
Column Description Program Designation 30 Program Output Tape 4
* H . [ 1
7 Ward-Prec.-Machine No. WOR Same configuration as **Process Data" Tape
1-3 Votes for Candidate 000 WORK
4-6 Votes for Candidate 001 Edit Official Returns Program Output Tape 4
7-9 Votes for Candidate 002 35 Column Description Program Designation
etc, . - - )
to 3600 Votes for Candidate 999
1-4 Coatrol - IMAGE
5 Carriage Control
6-17 Header Data
Summarized Data 18-29 Header Data
Program Output Tape 2 40 .30-41 Header Data
Column Description Program Designation ete.
to 137
1-5 Total votes for VOTES/PREC
Candidate 000 .
6-11 ‘Total Votes for 45 14 Control (T in Col. 4) TOTALS
Cundidate 001 5 Carriage Control
12-17 Total Votes for 6-17. “Totals" in cols. 6-10
ete, Candidatc 002 18-29 Total Votes per Candidate
Total Votes for 30-41 Total Votes per Candidate
Candidate 249 etc.
to 1500 50 to 137 Total Votes per Candidate
*reuse locations for candidates 250-499, 500-749, 750-999. -
1-7 ‘Ward-Precinct-Machine No. WORK
8-10 . Total Machine Votes
Setup Unofficial Headers Program Output Tape 1 Candidate 000
Column Description Program Designation 55 11-13 Total Machine Votes
Candidate 001
. . 14-16 Total Machine Votes
1-14 bined
l. Combined card 1 and 2 image ARFA ete. Candidate 002
10 3000 Total Machine Votes
Candidate 999
Setup Official Headers Program Output Tape 1 60 -
Column Description Program Deslgnalmn
' _ — 1-4 Blank
. . 5 Blank
1-137  Combined card I and 2 image AREA 6-7 Blank
— — e 65 = Ward-Precinct/Ward No. )
18-29 Precinct/Ward Total Votes per Cand.
Unofficial Edit Program _A_,,Q‘_‘,‘E':‘tAI?P ed 30-41 Precinct/Ward Total Votes per Cand.
Column Description Program designation etc
to 137 Precinct/Ward Total Votes per Cand.
Endorsed Candidate Code IMAGE

1-8

OPERATING INSTRUC’I‘IONS —OPERATING TIME ESTIMATES

Program title Pass No. Estimated time
Setup unofficial headers, see Figure 86..... ... ... ... 00.1 600 cds/minute.
Setup official headers, see Figure 37._ 00,2

List cards, see Figure 38_........ 00,5 500 cds/minute
Input editor, see Figure 39. .. 01.0 400 cds/minute.
Error list, see Figure 40 ... ... 01,5 1 min.jerr. record.
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Process, see Figure 41 ......

Summanze, see Figure42._.__._.___

Edit unofficial returns, see Figure 43._.._
Print unofficial returns, see Figure 44
Endorsed candidate accumulation see Flgure 45..
Edit official returns, see Figure 46.
Print official retums, see Figure 47

30

1 mln 1225 good 1nput cds.

1 min./76 good input cds.

1 min./300 good input cds.

1 min./200 good input cds.

4 min./25 endorsed candidates.
1 min./150 good input cds.

1 min./200 good input eds.

each choice.

!sssasss
| comoocoo

The invention may be embodied in other spemﬁc forms
without departing from the spirit of essential characteristics
thereof. The present embodiments are therefore to be con-
sidered in all respects as illustrative and not restrictive, the 10
scope of the invention being indicated by the appended claims
rather than by the foregoing description, and all changes
which come within the meaning and range of equivalency of

the claims are therefore intended to be embraced therein.

What is claimed and desired to be secured by Letters Patent . 13

1. A method of processing voting data from a plurality of
ballot formats in elections of the type wherein less than all the
vote choices in the election appear on any one ballot format 20

_comprising the steps of:

a. assigning to the vote choices on different oneé of said bal-

lot formats an identifying indicia to be common to all vote

- choices of like significance in the election and capable of
being distinguished from the identifying indicia of all vote ! 25
choices of different significance;

b. placing appropriate ones of the vote choices on various
different ballot formats presented to the voters at the
precint voting locations; '

c. prior to an election, preparing a first machine acceptable 3
record containing the identifying indic¢ia correlated with
the physical location of the vote choice for each of said
different ballot formats;

. after an election, preparing a second machine acceptable
record containing the vote cast for the vote choice corre-: 35
lated with the physical location of the vote choice on each

-of said different ballot formats;

e. combining said first and second records in a first data

processing machine at a central processing station for

each of said ballot formats to associate said identifying in- 40

dicia and the corresponding vote on a further record ac-

ceptable for machine data processing; and )

utilizing said further record in a second data processing -

machine in a processing step to produce totals for each

distinct vote choice. 45

2. The method as defined in claim 1 comprising the further

step of printing total votes processed to date during the

processing operation wherein the vote cast for each choice is
correlated with the identifying indicia for each choice to
produce an unofficial return sheet. ‘

3. The method as defined in claim 1 comprising the further:

step of printing the total vote cast after said further record has

been completed to produce an official return showing the total
vote for each choice together with the identifying indicia for

™

50

55

4. The method as defined in claim 1 wherein the first and
second records for a plurality of voting locations are com-
bined at a central station.

§. The method as defined in claim 4 wherein said second
record is prepared from a voting machine printed return sheet.
6. The method as deﬁned in claim 4 ‘wherein said second

165

70

record is prepared by data processing equipment counting in-
dividual ballots to produce a precinct summary. :

7. The method as defined in claim 1 wherein the further’
record produced from the combining of the first and second
records contains said identifying indicia and vote cast for each
ballot format in a form free of error that results from checking
to detect both omission of vote totals from any.precinct and
duplicate entry of vote totals from any precinct.

8. The method as defined in claim 7 wherein said further
record contains all the information from one precinct in a uni-
tary block of high-density information free of noninformation
containing areas for carrying vote total information concern-
ing vote choices absent from the ballot format from that
precinct, the information for various precincts is entered in a
random sequencé, and -thereafter said further record is
processed in said second data processing machine to produce
a summary printed return sheet.

9. The method as defined in claim 1 wherein said first
record is a *‘code” card prepared prior to the election, said
second record is a “count” card prepared after the election, .
and said further record is a magnetic tape having the identify-
ing indicia and the associated vote in error-free form from a
ballot format located geographically together in a unitary
block of high-density information free of areas for carrying
vote ‘total information concerning vote choices abSent from
that ballot format.

10. The method as-defined in claim 9 further comprising en-
tering said unitary blocks of high-density information on said
further record only after checking to determine all needed in-
formation for the ballot format involved is present.

11. The method as defined in claim 1 further comprising the
steps of producing at the precinct a physical record containing
the votes cast at that precinct; transporting said: physical .
record to a central data processing center; and utilizing said
physncal record to. produce a machine acceptable record
constitutes said second record as specified in step (d) of
claim 1 randomly in substantially the order said physical
records are received at the central processing center.

12. The method as defined in claim 11 wherein the first
record as specified in step (c¢) of claim 1 comprises a deck of
“‘code” cards for each precinct physical record with each card
bearing precinct identification data; the second record as
specified in'step (d) of claim 1 constitutes a deck of “‘count”

-cards with each card bearing precinct identification data: and

the further record specified in step (e) of claim 1 contains that
vote total from each ““count” card of a precinct and the identi-
fying indicia from the corresponding “‘code” card of said
precinct in a unitary block of high-density information free of

.areas for carrying vote total information concerning vote cho-
‘ices absent from the ballot format of that precinct; and the
‘method further comprises entering the blocks of information

on said further record only after checking to determine all in-

formation for the precinct is present.

* ok ok ok ok
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. UNITED STATES PATENT OFVICE -
CERTIFICATE OF CORRECTION

Patent No. 3,648,022 Dated March 7, 1972

Inventor{s) Arnold G. Cook

It is certified that error appcaré in the above-identified patent
and that said Letters Patent are hereby corrected as shown below:

On Title Page the Assignee should be "AVM Corporation,
Jamestown, N.Y.".

Column 5, 1ine 37, change "along" to --alone=—-, -
Column 5, line 71, change "selection" to =--election--,
Column 7, line 48, omit “"the" (first occurence).

Column 8, line 8, insert --is shown-- between "Fig. 5"
and "to". : -

, line 21, change "lie" to -~like--,
Column 9, line 11, -change "at" to -—-and--.
. line 65, change "checke;" to --checked--.

Column 13, in chart, second column, delete "sheet or
precinct" (second occurence). : -

, in chart, fourth column, "Cards" should
be =—~card--.

, line 65, insert --the-- before "present".
Column 14, line 17, insert --of--after "rejection".

, line 20, change "convention" to =--conven-
tional--.

, line 49, insert comma (,) between "operator"
and "by". :
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L ERTIFICATE OF CORRECTION

Patent No. 3,648,022 ‘ Dated March 7, 1972

Inventbr(s) Arnold G. Cook

It is certified that error appears in the above-identified patent
and that said Letters Patent are hereby corrected as shown below:

Column 14, 1line 50, insert --, to determinew- after
"cards®,

Column 17, line 27, délete cémma (.) after "vote".

', line 65, change " (Sheer" to -- (Sheet =,
Column 19, line 46, change "not" to =-no=--.
.Column 20, line 50, change ",At" to --at--,

» line 50, change "starting” to --stating--,

» line 73, (in diagram), delete "td";"8-10"
should be under "Column". : ' '

Column 21, line 28, change "of" (first occurence) to
] -, '

Column 24, line 34, delete "Code Code",

. line 71, after "Processed" insert --data--,
Column 26, line 18, change "188" to ==118~-,
Column}27, line 14, change "Boank" to --Blank-—..

Column 30, claim 12, line 6, change “:" (colon) to
-=;=~= (semicolon). :

Signed and sealed this 9th day of Jénuary 1973.
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