
United States Patent (19) 
LaPlante 

(11) 3,896,295 
le- (45) July 22, 1975 

54. DATA PROCESSING FORM 
Harold J. LaPlante, Bloomington, 
Minn. 

73) Assignee: Minnesota Mining and 
Manufacturing Company, Saint 
Paul, Minn. 

22 Filed: Aug. 2, 1974 
21 Appl. No.: 494,233 

75 Inventor: 

52 U.S. C. ...... 235/61.12 N; 35/48 B; 235/61.6 E 
51 Int. Cl.’..................... G06K 19/06; G09B 7/OO 
58) Field of Search................ 235/66 E, 61.12 N; 

35/48 B; 250/555, 566 

56 References Cited 
UNITED STATES PATENTS 

3,408,482 10/1968 Busby............................. 235,616 E 
3,518,440 6, 1970 Hanson et al....... ...... 235/61.1 E 
3,715,568 21973 Azure, Jr......... ...... 235/6] 1 E 
3,737,628 6/1973 Azure, Jr............................. 35148 B 

Primary Examiner-Daryl W. Cook 
Attorney, Agent, or Firm-Alexander, Sell, Steldt & 
DeLaHunt 

30- // 
1 as -b'. 

- 2 as b4 a 

: 

s 
/2- --- 

| 

- 

NAME 

N subject 
DATE 

57) ABSTRACT 

A data processing form of the type having rows and 
columns of indicia receiving positions characterized 
by having two separate timing mark columns so as to 
make the form useful with two different types of pho 
toelectric sensing apparatus employing different tim 
ing schemes for sensing indicia receiving positions. A 
first timing mark column containing a plurality of first 
timing marks is aligned with a column of indicia re 
ceiving positions, with one of said first timing marks 
preceding each row of indicia receiving positions in 
sequence. A second timing mark column is spaced 
from and parallel to the columns of indicia receiving 
positions and contains a plurality of second timing 
marks, each of which second timing marks is approxi 
mately aligned with a corresponding row of indicia re 
ceiving positions and is positioned with respect to the 
first timing mark preceding the corresponding aligned 
row of indicia receiving positions to be sensed after 
completion of the sensing of said first timing mark. 

4 Claims, 1 Drawing Figure 
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DATA PROCESSING FORM 

BACKGROUND OF THE INVENTION 

l, Field of the linvention 
The present invention generally relates to data pro 

cessing forms for use with photoelectric sensing appa 
ratus of the type for sensing the presence or absence of 
indicia in indicia receiving positions on the form. 

2. Description of the Prior Art 
Typical of this class of data processing forms are 

those described in U.S. Pat. No. 3,518,440 to Hanson 
et al. and in U.S. Pat. No. 3,800,439 to Sokolski et al. 
Each of the embodiments of the data processing forms 
described in these two patents is useful with only the 
photoelectric sensing apparatus described in the patent 
in which the respective embodiments of the forms are 
described. 
Each of these embodiments of data processing forms 

have the following features in common: (a) a generally 
rectangular shaped sheet of paper or like material hav 
ing longitudinal and transverse axes, and at least one 
generally straight edge parallel with one of said axes, 
said straight edge providing a reference edge for guid 
ing the movement of the paper through said sensing ap 
paratus; (b) a series of indicia receiving locations indi 
cated on said sheet of paper, with each location having 
a given number of positions in which an indicia can be 
placed, said given number of positions of each location 
being spaced to form rows generally perpendicular to 
said straight edge of the sheet and said series of loca 
tions being spaced with each position of said given 
number of positions therein being aligned with similar 
positions of adjacent locations to form columns gener 
ally parallel with said straight edge of the sheet; and (c) 
a timing mark column containing a plurality of timing 
marks, with one of the timing marks being positioned 
with respect to each row of indicia receiving positions 
to time the sensing of the indicia receiving positions in 
said row. 
These prior art data processing forms differ with re 

spect to the positioning of their respective timing mark 
columns. The Hanson et al. forms have a timing mark 
column containing a plurality of timing marks aligned 
with one of the columns of indicia receiving positions, 
with one of the timing marks preceding each indicia re 
ceiving location. The Sokolski et al. forms have a tim 
ing mark column containing a plurality of timing marks 
spaced from the columns of indicia receiving positions 
and aligned parallel with said straight edge of the sheet, 
with each timing mark being aligned with a correspond 
ing row of indicia receiving positions perpendicular to 
said straight edge of the sheet. 
The timing mark column of the Sokolski et al. data 

processing form further contains a start of sensing mark 
and a termination of sensing mark. The "start of sens 
ing' mark is of a first length. The plurality of timing 
marks aligned with the corresponding rows of indicia 
receiving positions are of a second length different 
from the first length, and the "termination of sensing' 
mark is of a third length different from both the first 
and second lengths. 
The respective timing mark columns of the Hanson 

et al. and Sokolski et al. data processing forms have the 
different features described hereinabove in order to 
make the respective forms useful with the respective 
photoelectric sensing apparatus having their own 
unique timing schemes for sensing indicia receivingpo 

5 

O 

15 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

2 
sitions. Such schemes are described in their respective 
patents referred to hereinabove. 

In accordance with the present state of the art it is 
seen that a user of these two different photoelectric 
sensing apparatus has the problem of having to procure 
different data processing forms for use with each appa 
ratus. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there is pro 
vided a data processing form which is compatible for 
use with both of these two different photoelectric sens 
ing apparatus employing different timing schemes. 
The data processing form of the present invention in 

cludes a first timing mark column containing a plurality 
of first timing marks aligned with one of the columns 
of indicia receiving positions, with one of the first tim 
ing marks preceding each indicia receiving location in 
sequence; and a second timing mark column containing 
a plurality of second timing marks spaced from the col 
umns of indicia receiving positions and aligned parallel 
with said straight edge of the sheet, with each second 
timing mark being approximately aligned with a corre 
sponding row of indicia receiving positions perpendicu 
lar to said straight edge of the sheet and being posi 
tioned with respect to the first timing mark preceding 
said corresponding aligned row of indicia receiving po 
sitions so as to be sensed after the completion of sens 
ing of said first timing mark. 

It is pointed out that unless each second timing mark 
is positioned with respect to the first timing mark pre 
ceding the corresponding aligned row of indicia receiv 
ing positions so as to be sensed after the sensing of said 
first timing mark, then such a first timing mark could 
he erroneously sensed as an indicia in a following indi 
cia receiving position in the column thereof aligned 
with the first timing mark column whenever the data 
processing form of the present invention were used 
with a photoelectric sensing apparatus having a timing 
scheme such that as described in the Sokolski et al. pa 
tent. 

In a preferred embodiment of the data processing 
form of the present invention, blank spaces are indi 
cated at a position following the series of indicia receiv 
ing locations in sequence. These blank spaces are indi 
cated for receiving information related to the use of the 
form, such as "Name," "Subject," and "Date." Such 
information is usually necessary when the data process 
ing form is used as a student answer sheet, such as de 
scribed in the Sokolski et al. patent. In this preferred 
embodiment the first timing mark column further con 
tains a mark having a length greater than the length of 
any of the other marks and extending beyond the blank 
spaces in order to inhibit photoelectric sensing appara 
tus of the type described in the Hanson et al. patent 
form erroneously sensing any writing in such spaces as 
an indicia in an indicia receiving position. 

BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE of the drawing is a plan view of a pre 
ferred embodiment of the data processing form of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The data processing form of the present invention 
comprises a generally rectangular shaped sheet of 
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paper 10 or like material having longitudinal and trans 
verse axes, and at least one generally straight edge 12 
parallel with one of said axes. The straight edge 12 pro 
vides a reference edge for guiding the movement of the 
paper 10 through sensing apparatus of the type de 
scribed in the Hanson et al. and Sokolski et al. patents. 
A series of indicia receiving locations 14 are indi 

cated on the sheet of paper 10. Each location 14 has a 
given number of positions 16 in which an indicia can be 
placed. The given number of positions 16 of each loca 
tion 14 are generally equally spaced to form rows gen 
erally perpendicular to the straight edge 12 of the sheet 
10. The rows are shown on the form as being numbered 
'1' through "50." The series of locations 14 are 
equally spaced with each position 16 of said given num 
ber of positions 16 therein being aligned with similar 
positions 16 of adjacent locations 14 to form five col 
umns generally parallel with said straight edge 12 of the 
sheet 10. The columns are shown on the form as being 
indicated by the letters 'a' through "e." 
A first timing mark column 24 containing a plurality 

of first timing marks 26 is aligned with the e column of 
indicia receiving positions 16, with one of the first tim 
ing marks 26 preceding each indicia receiving location 
14. 
A second timing mark column 28 is spaced from the 

five columns a-e of indicia receiving positions 16 and 
is aligned parallel with the straight edge 12 of the sheet 
10. The second timing mark column 28 contains (i) a 
start of sensing mark 30 having a first length; (ii) a plu 
rality of second timing marks 32 having a second length 
different from said first length, each second timing 
mark 32 being approximately aligned with a corre 
sponding row of indicia receiving positions 16 perpen 
dicular to the straight edge 12 of the sheet 10; and (iii) 
a termination of sensing mark 34 having a third length 
different from both said first and second lengths. 
Each of the second timing marks 32 is positioned 

with respect to the first timing mark 26 preceding said 
corresponding aligned row of indicia receiving posi 
tions 16 with which the second timing mark 32 is ap 
proximately aligned so as to be sensed after the com 
pletion of sensing of the first timing mark 26. The pre 
cise distance 36 between the end of each of the first 
timing marks and the beginning of the next second tim 
ing mark 32 in sequence depends upon the speed with 
which the data processing form is advanced with in re 
lation to the photoelectric sensing apparatus during the 
sensing of the indicia receiving positions 16. It is pre 
ferred that this distance be such that there is approxi 
mately a 2 millisecond interval between the completion 
of the sensing of each of the first timing marks 26 and 
the beginning of the sensing of the next of each of the 
second timing marks 32 in sequence. It is also preferred 
that there be approximately a 4 millisecond interval be 
tween the completion of the sensing of each of the indi 
cia receiving locations 14 and the beginning of the 
sensing of the next succeeding first timing marks 26 in 
sequence. 
The data processing form also includes blank spaces 

38 indicated at a position following the series of indicia 
receiving locations 14 in sequence. These blank spaces 
38 are indicated for receiving information related to 
the use of the form, such as "Name,' "Subject,' and 
"Date." In this preferred embodiment the first timing 
mark column 24 further contains a mark 40 having a 
length greater than the length of any of the other marks 
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4 
26, 30, 32, 34 and extending beyond the blank spaces 
38 in order to inhibit photoelectric sensing apparatus 
of the type described in the Hanson et al. patent from 
erroneously sensing any writing in such spaces 38 as an 
indicia in an indicia receiving position 16. 
The data processing form of the present invention 

may be used with either of the photoelectric sensing ap 
paratus described in the Hanson et al. and Sokolski et 
al. patents. The form may be so used in the manner de 
scribed in these two patents (U.S. Pat. Nos. 3,518,440 
and 3,800,439), the essential disclosure of which is in 
corporated herein by reference thereto. 
What is claimed is: 
1. A data processing form for use with photoelectric 

sensing apparatus of the type for sensing the presence 
of indicia in indicia receiving locations on the form, 
said form comprising 

a. a generally rectangular shaped sheet of paper or 
like material having longitudinal and transverse 
axes, and at least one generally straight edge paral 
lel with one of said axes, said straight edge provid 
ing a reference edge for guiding the movement of 
the paper through said sensing apparatus; 

b. a series of indicia receiving locations indicated on 
said sheet of paper, with each location having a 
given number of positions in which an indicia can 
be placed, said given number of positions of each 
location being spaced to form rows generally per 
pendicular to said straight edge of the sheet and 
said series of locations being spaced with each posi 
tion of said given number of positions therein being 
aligned with similar positions of adjacent locations 
to form columns generally parallel with said 
straight edge of the sheet, 

c. a first timing mark column containing a plurality 
of first timing marks aligned with one of the col 
umns of indicia receiving positions, with one of the 
first timing marks preceding each indicia receiving 
location in sequence, 

and 
d. a second timing mark column containing a plural 

ity of second timing marks, spaced from the col 
umn of indicia receiving positions and aligned par 
allel with said straight edge of the sheet, with each 
second timing mark being approximately aligned 
with a corresponding row of indicia receiving posi 
tions perpendicular to said straight edge of the 
sheet and being positioned with respect to the first 
timing mark preceding said corresponding aligned 
row of indicia receiving positions so as to be sensed 
after completion of the sensing of said first timing 
mark. 

2. A data processing form according to claim 1, 
wherein the second timing mark column further com 
prises a start of sensing mark and a termination of sens 
ing mark, said start of sensing mark having a first 
length, said plurality of second timing marks having a 
second length different from said first length, and said 
termination of sensing mark having a third length dif. 
ferent from both said first and second lengths. 

3. A data processing form according to claim 2, fur 
ther comprising blank spaces indicated at a position 
following the series of indicia receiving locations in se 
quence for receiving information related to the use of 
the form, and characterized by the first timing mark 
column further containing a mark having a length 
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greater than the length of any of the other marks and 
extending beyond the blank spaces. 

4. A data processing form according to claim 1, fur 
ther comprising blank spaces indicated at a position 
following the series of indicia receiving locations in se 
quence for receiving information related to the use of 
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6 
the form, and characterized by the first timing mark 
column further containing a mark having a length 
greater than the length of any of the other marks and 
extending beyond the blank spaces. 


