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_ The Federal Informatlon Plocessmg Stangdards Pubhcatlon Series of

+ the National Bureau of Standards is the official publication relating to~
standards adopted and promulgated under the provisions of Public Law

v 89-306, and Part 6 of, Title 15 Code of Federal Regulations. The entire
series constitutes the I}F\DERAL INFORMATION PROCESSING STAND )

ARDS REGISTER. ta 2
. The?ués is used to announce E?ader;ll Information Processing Stand:
ards,-apd to provide standards information of general interest and an

index”of ‘relevant standards. publicatio'ns and specifications. Publications
thdt announce adoption of standards provide the necessary policy, adminis-
frative, and guidance information for eﬁ”ectlve standards 1mplementat10n )
and use. ~The technical specifications of the standard are usually attached
to the pubhcatlon dtherwise a refexence source is cited. ‘l‘
[ .

Com{nents covering -Federal Information Processing Standards and
Publications are welcomed, and should be addressed to tHe® Associate
Director for ADP Standards, Institute .for Computer Sciences and

- Technology, National ureau of Standards, Washjngton, D.C. 20234. Such

comments will be efther consxdered by NBS or forwarded to the reronmble

activity as appropnate ’ . .
. 1 ’, )

* ?» N " . oo
s . o ERNEST AMBLER, Acting Difector

o, Abstract
This publication provides materiils relating to the desig:n, preparation, acquisition,
inspection, and application of OCR forms in data entry systems. Since the materials
are advisory and tutorial in nature this publication has been"issued as a guideline rather
than asea standard in the FIPS publication serlee Full color illustrations are employed
‘' to show. specific features of reﬂectlve ink apphcaglons, a phenomena unique to OCR
forms requn-ements Appropriate ‘referen,ces re made to cognizant standards in the
. OCR area. ﬁ ‘
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Federal Information Processmg Standards Publications are jssued by the National Bureau of Standards pursuant
to the Federal Property and Administrative Serwces Act of 1949 as amended, Public Law 89-306 (79 Stat. 1127),
and as Jmplemented by Executive Order 11717 (38 FR 12315), dated May 11, 1973), and Part 6 of Txtle 15 CFR
(Code of Federal Regu]at:ons) X
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Name of Guideline. OPTICAL CHARACTER RECOGNITION FORMS (FIPS PUB 40) A N .
Cateéory of Guideline Hardware Character Recognition

Explanation. ’I‘hls guxdelme provxdes the descrlthon scope, and procedures for designing, veri-
fying, and writing of ‘technical specifications for forms with special character‘stlcs required for
use with Optical Character Recoghition (OCR) systems. - L “

Approvmg Authorlty Department of Commerce, Natnonal Bureau of Stan°da ds (Instltnte for .. )
Coputer Sciences and Technology). ,

Maintenance Agency. Department of Commerce, National Bureau of Standards (Instltute for
Computer Sciences and Technology).

’
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a. FIPS PUB 3% Optical:Character Recognition Character Sets - R
-b. FIPS PUB 33, Character Set for Handprinting ‘ ; AN
‘¢ X3.17-1974, Americah National Standard .Character Set ahd Prmt Quahty for Optxcal/
Character .Recogpition, (OCR-A) . / .
. d. X3.45-1974% American National Standard Character*Set for Handprmtmg U , e
e. X3.49-1975, American National Standard Character Set for Optical Character Recogmtlon, L.
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Apphcabnmy This Guideline is intended to provide referenge matenal that will be useful i ,/( the

design, development, or revision of OCR forms used in data entry systems within Federa agen- Ll
cies and in those applications where OCR forms aré used fort interchange of mfoi'matxon etween o}
and anlong agencies. Use of this Guideline is encouraged, but is not mandatory e fo 4

Specifications. Federa) Informatxon Processmg Standards Publication 40. (FIPS PUB 40), Optx- ‘
cal Character Recogmtxon Forms (afﬂied), .o . e i

M Al a .
- P - . . ‘ ( Y S
g »
.. . ) -




FIPS PUB.40 ~ : ’ . T ) g..

Qualifications. This Guideline coptains numerous mstances where specific referen’ces re made to
trade names of products which are necessary to providé adescriptive characterlzat1§n of their
features. This, in no case, implies a recommendatlon or endorsement by the Federal government or
the National Bureau ‘of Standards, nor should thns be construed as a cértification that any preduct
provid®s the indicated capabilities. The lnformatlon provided was primarily obtgnneﬂ from pro-

. ducers’ documents. This Guideline is only intended to be informative and instructive in state-of-the

art technologies, and not to be a competitive evaluat)@n of any speclﬁc product. .
In tms Guideline, both SI and common measurement umts are ‘expressed where practicable.
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1. General

1.1. Introduction, This documert has been
Prepared by a committee -of experienced OCK
form designers, OCR system engineers, data
system managers, QCR form printers and
OCR process techpiciand, This diverse group
has attempted to concentrate on the special
requirements of OCR and to.alért the designer
to OCR form layout problems which reduce the
power and efficiency of OCR processing. These
suggestions should also help the OCR form
designer develop forms which give data proc-

essing units greater flexikility in their working~

operation. Hopegfully this Guideline will sim-
plify the gesigner’s task.of compromising the
sometimes conflicting requirements of different
users of a-given form.and the task of produc-
ing foims suitable for prqcessing on various
types of optical scanning equipment.

1.2. Scope. Sections 2, 8, and 4 describe
processes followed in defining, designing, veri-
fying, and specifying OCR forms. Related tools
and aids are described in Section 5 and the Ap-
pendix.. __ K

1.3. Purpose. The purpose of tiﬁs FIPS
PUB is to provide information to forms -de-
signers and analysts in the task of designing

and qualifying OCR data entry forms. It is not °

possible to list all the design details and Ypeci-
fications that pertain, but anattempt is made

to provide practical suggestions ih order to -

avold many potential mistakes.

1.4. Use of the Guideline. The bonus for
goéd OCR form design is ar efficient and eco-
nomdeal design for both “data entry and ma-
chine procesging. Data entry form design in-

. cludes all facets of forms.design and analysis

as detailed in the General Services Administra-
tion Handbooks (Handbooks on Forms Anal-
and Forms Design—see Cross ' In-

specified by~each equipment manufacturer;
however, regardless of. the manufacturer,” op-
tical readers do have many similarities. The
intent of this guideliie is to both flag these
LSimilarities and to point out significant dif-
ferences, ) *

An OCR system must detévt typed and/or
han%ch@racters by means of differences
in refleé light (see fig. 1). The differences
in reflected light are detected by ome or more
photodetectors, Accordingly, there is a .need
(1).to provide unique location controls for the

v . ' ,‘- "’ ) .

>

Q
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placément of* data and (2) to organize data
fields to balance thé machine and human factors
requirements of data entry tasks. This is t;_h:e
basis of OCR forms design. 2
Optical character reading devices Jack the .
_versatility of ‘human visual optic responses and
usually each device has some distinctive-char-
acteristics. OCK readers are typically respod~ .
sive™to narrower dnd specific wavelength bands
of light (or colors) as cémpare ) 1
eye. Some redader devices may be responsive to
wavelengths~outside the human visual range;
some may be constrained to_avery nhrrow .
band (laser system). Moreoéver, an OCR de-,
vice generally lacks the discriminai;ion of the -
human, eye with respect to color contrast be-
“tween a printed image and its background, ors .
in responding appropriately- to filled-in,
broken, or incomplege character forms. The ™
human visual response may be misleading un-
less the pa¥ameters of the speeific reaging
device are known and taken into accournt. Many
_provisions of this guideliné are therefore ad-

dressed to meeting t};esp mac‘hine~based'
parameters and characteristics. {
- —\
.° ’ e ’ ‘ .
. ucmsou!cg
OCr FORMm.
R N
—_—
RECOGNMON
o N - CRCUTRY )

|
i
L Lo

o ¢

FlcUR_L'I Cov_wersion of human rcadable characters to
machine media. .

5-
8 . .

d.to the human . -
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.. s Whlle optieal scanmng devices operate on
. the.common principle- that their sensors are °
" required to detect contrast djfferences between ™"
- very, small areas of the printed data image -
. } and the paper,: wide wvariation# can exist pe-
- tween scanners as to the complexity- and- form*
<of éta that can pe recognized and handled b‘y
. th&4uxiliary data processing equipment: Some.
e . . Scanners can ‘“read” only sjmple- mark loca- -
tions, others a limited selection of stylized
characters, while tBe most cormplex machines
may “read” almost any printed material with-
in the scope of a human reader, -

L .

2 OCR Forms Analysrs

2.1. Systenis Informauon This se‘ctlon is

~ forms are’ to be used. It will describe the in-° -
" formation necessary to the forms design task
and suggest specla]wrequlrements for given
appl'catlons

s 0

.. . 2.1. 1
- prmclpal flow of data in many OCR systems
is from SOURCE to the OCR READER and .
then to an OUTPUT DEVICE using any of the '
several machine media (pagnetie tape, mag-.
netic disk, punched card, on- -line connection,
etc> An important variation of this flow pat-
, + tern is the TURN-AROUND form in which an
. , ‘OCR form is tentrally prepared, distributed ta
a number of data points, and subsequent]y re- '
« trieved for reading.
The data flow and their relatlonshlps ‘to an
. OCR system configuration is 1]lustrated in
) figure 2.

rd

toncerned with the environment in which OCR s

OCB Systems Configuration. ,T.he\‘

~of systen'rs desugn Aws,mgle ‘character set’and
" a single model or kind of data entry’ device will
results in a much. lower cost sytem than one

with two or more character sets and a variety.

of data eritry ddvxces . o

o v

sourct . .
DATA . ¢ e
form

N 7Y

\
l

1

2
8

| e . ©
P , - *

J
!
|
|

E ‘
E{/_°

FIGURE 2. ‘Typical OCR System. ‘ . .

2.1. 2 Human Factors in OCR Forms De-

. . Input to be collected ih an OCR systemi will
~ , be FIXED data (station identification, form
. nuntber, etc.), VARIABLE data™ (number of

items, unit price, etc.), or a COMBINATION’.
of fixed and variable tlata. The data will tend to
be event or transaction oriented.

Data entry devices ‘will general]y include one
or more of the-following: . '
o letter press (preprinted material), . .

_e typewriter (manua]ly operated and' or pro-
grammed),
business maghine,:
imprinter,
line printer,
handprinting,
hand marking. ’ ’
) \ . It will be necessary in desugmhg the input -
1 form to know precisely which device will be
used. If more than one device is to be’used,
the location of data on the form must be
known so that the appropriate provision ‘can
be made for each device. Turn-around forms
are a special case/ particularly if data is to be
¢ . added in the system cycle. .
The choice of character sets and data engry .
devices are two of the more important aspécts

[

o~

sign. Present equipment capabilities’ make it
possible to concentrate on. the hurhan involve-
ment in data entry tasks. OCR forms should,
be designed so that data can be recorded in whe’
sequence available, so that mishaps in recjrd-
ing. camr be corrected, and so ‘that incorrect len-
tries can be easily identified before the fdrm
goes forward. Addifional 1mportant human
factor features are the provision of data-field-

° names above all ‘entry Spaces, use of standard

headers and formats, provision of distinctjve
marks for correct selection between related|or
similar férms, use of line up marks and end-
of-Page warning markers, usé of sample char-
acter shape® to" be _ sed ~and provigion of
adequate space so- that extremé care-ini data
entry is not’ requlre

An important sysfems check should be pet-

formed at the point o data entry—a verification -

that the entered data is in order, AldS‘Shou]d be
provided to enable the human operater *to easily

review the complete form before it li “dis-

patched, burst, signed, etc. A “check h
important” 1tems hay be included in the ‘body
of the forim, outside of scan areas or in reflec-
tive ink as a part of the background area. )

. ' '

’ , . ¢
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«2.1.3. Equipment Factors in OC orms
Design. Equipment_related constraints—are

" - likewise an importsfit consideration -in OCR

%

R

formsdesign. These constraints include forms

‘'size limitations, paper c¢haracteristics (me-

chanical and optical), margin, spacipg, and
clear area requirements, reference marks’ and
targets, and the like. Specific handling of these
topics is discussed in detail m Section 3.

In addition to equipment related constraifits
the down-stream data $si
importance in OCR

8 design. The reading
equipment now aygdilable can provide a variety
of quality control gttions such 3s editing (zero
balancing, hash tofal, check, check digit veri-
fication, serial numyer validation, range check,
table look-up)’; rejed¢ recovery. (on-line entry ;
in-line review and redutry; off-line reconstruc-
tion andg resubmissigy) ; reformatting (re-
arrangement et data fkld sequence; combina-
tion of fields, truncatién; fill in from table data
or, §tored ‘data. fieldsy’ ; summarization by batch,
shift, or other period..These steps can be pro-
vided either by a dedicgted controller or by
subsequent eomputer operations, A knowledge
of the procedure to be followed in these reading
and processing steps is helpful,in approaching
OCR forms design assignments.

”
I'd

2.1.4 Systein Identification of Forms. In
addition to identifying forms by a form title,

.- number, date of issue revision, there should
“‘also be a separate, unique printing’identifica-

v ¢ -tion. The identification of each printing reorder

will help'to pinpoint problems encountered dur-
¢ ing machine reading and to bé ‘able to relate
“Ytwto a specifid~manufacturer. A suggested
* method is shown in figure 3.~

\ ¢ "
P CHECKED 8Y, .
i . .
£ .
~— / v 4 N a .
DESIGNED BY -
. R \

_| - ArPROVED 8Y \
. . P P .

AN . \

GMi FORM 62 ("-14’;3) IE!.INT 4: SEPT. 1974 % ‘
‘ K}

h e

- - . L4
.

- —

FIGURE 3. Form reprint identification,
/ P .
' 2.1.5. Data Field Layout. The primary
- task of -the OCR form is to collect (capture)
source data_ items ¢elements). It is essential,
then, in designing an OCR form to know pre-
cisely the data elemdnts and fields to be cap-
tured, their interrelationships, and their
parameters. Continuous interaction between the

e

.. apd ensure that all

% IZ ,

10
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forms designer and the systems ‘analyst is
necessary to accompligh this. As a preliminary
to the design of an OCR form each data jtem

‘contained in the input record should be tabu-®

lated with its descriptipn. A’ suggested colléc-
tion of items would he: . *

1]
v

e data“element number,. .

o data element title, -

"o relationship to any ogxer data element of
»  the input record, 2 )
data captyre sequence, ' .
field length (fixed, variable),
number of characters or range
character type (numeric/alphabetic/symi-
bpl/combination), . o
. & accuracy required.

' Y

- \n addition’ to, the content and~characteris-
tics of- the input record it is gssential to know
the content and characteristics of the output
record which is to be produced. In those in-
stances where data elements are to be com-
pared, truncated, combined, $ummarized, etc.,
the forms designer may be able to make ad-
justments that_will enhance the total process,
needed -data has been

provided. ‘ )

K4

(;g!in /max), .

. 2.1.6. Impact of Forms Volume. There .

are three important impacts of system volume
on OCR forms design. The first concerns -the
"greater sensitivity of OCR fornis to storage and
extended shelf life qver ordirary husiness
forms, particylarly if humidity and tempera-
ture variations arg present.- Package sizes
should be selected s¢' that exposure:in an un-
gpened condition is minimized to a very few

ays. . ,

The second concerns the choice of reading
device to be used. Small'intermittent ‘quanti-
ties of unlike forms could best be handled in a

- service bureau reading environment. Large

quantities¥of like forms, such as Form 1040
Tax ‘Returns; or Standard Form 50 Personnel
Action, will require extended study of the data

processing system, reading machine selection,+

and, data entry device ‘used.
"A"third impact concerns the printing meth-
ods to be used. Low volume forms may be
- most eonomically produced by cut sheet print-

ing methods whereas high volume forms will.

be mdst cost effective whén printed with web
printing methods. High volume forms situa-
tions require .qareful coordinatio in order to
‘achieve an optimized installation.

vyl

2.1.7. Data Processing "Sh:ps,.‘ A;'“g’ﬁt-
line of*the intended data plqbcessing'steps will
often be helpful in the OGR “forms .design
process. This is particularly true if“gxtensive

reformatting,. summarization, or truncatfor of

o,
[V ali

.
"] N

.-
. - e
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the data is-to be performed. Typlcal data proc-
essing operations are: .

_ebro balancmg of columnar data,
hash totals for error checking, .
check digit verification, -
serial number checking or validation,
editing arid validation, . - o
, s reject recovery, . N

o reformatting,
. e (Ii]rase Character overlay for handprmted
. ata

"o summarization of data fields by batch

Most of the GGR systems in use thay have
sufficient ‘controller computing capability, core
storage, and adeqUate périphérals to perform

@

. a.wide variety of data handling fun‘;tlons as a

art of the data entry siep.

¢ 218, Dlstmbutron of ‘OCR Forms. '‘OCR
.forms design must also include provision for
post-reading end-use and distribution. Beyond
the output hopper and reentr\y correction desk;
OCR reading coples must‘be moved to their
‘next assigned action—retention pendmg com-
pletion of down-stream processing, retention
as_acbackup to magnetic tape or disk, ﬁlmg as!
original actiqn, coples in record Jackets, micro-

filming, etc.

Clear -mstructlons should be available for the
distribution of the OCR/form when the reading
step -has been complefed. Where appropriate
and possible, the distribution instructions
should be given on the form itself (see fig. 4).

i

—

. T n'
1. OCR READER COPY -

P (
2 ORIGINAL TQO™VENDOR . ’ .

. ') 4 ¢
] 3 OFFICE FILE COPY o -
. 7 .
- - t ! \

'F'IGURE 1, Dzslrzbuhon shown on OCR, Form comes

2.1.9. Systems Accuracy.- The resultm’g
output from an OCR data entry system, or any ¢
other data entry system, will of necessity be¢
only as accurate as the information «originally "

" recorded. Design criteria must be adopted that

will achieve the required’ accuracy level. An
example is-the definition of time or date——can :
the date recorded be ‘“yesterday,” “today,”.
“tomorrow” or “‘last’ week"” For example, 1f
the actlon recorded is ‘a -personnel actjon
step, it is mandatory that the specific date be
described, ie., “TOPAY’S DATE.” .
At an early point in the forms design task

" the_tolerances for each process step shquld be
rﬁwewed from beginning to end tb assure that -

/K,.needed sys,ten'{s accuracy will in fact be

oiftained

»

2.2. Forms Management Information. This
section ‘will deseribe the necessary. steps in-
volved in mamaging OCR forms as a part of an
overall forms control system. In general, these
requirements are identlcal to those for any
other forms management system. However,
there are sore suggested practices of partitu-
lar value in the handling of OCR forms, which

are des?rlbed herem

2.2. 1.
forms, as

K

F())n Tltle %nd Number.

for“any well designed.form, should

X

-

OCR

hawe a clearly identifiable title, form number, *
and date of issue or- revigion. Trial or test:
forms should be clearly-* identified as to their
test status (see fig. 5). Successivé editions -of
pro&uct-i’on forms should highlight the date of
1ssue or date of printing (see Section 2.1.4) to

- ~minimize confusion between editions, and to

rapidly_identify the correct form. An alterna-
tive, if feaslble, is to - substantlally modlfsr
either the title or number, or both; ‘whe any _
change occurs which may 'affect OCR per-

!

formance.:. o .
N\
TEMPORARY DED - Qms
. PERMANENT DED. MONTHS_.
PREPARBR BY BY - EXAMINER . * - .
+SSA =107 (BLI [1-13-72] OCR TEST FORM -
FIGURE 5. OCR Test Form. *. . . ~
r o D
2.2.2. Stock Ofder Number Some paper-

work- systems. may require that a form addi-
tionally carry a stock order number, or other’
special control number. Care S$hould be taken
to insure that this nurber is-not confused"
form ntwber. Some- systems have

with the

. faund that it is advahtageous to have the form

number ag an OCR readable number to facili- -

tate control and retrleval

<

" 2.2.3.
form as a

<«

.

Other Usage. The e of theeOCR . -
multiple part form to achieve paral-
lel actions should be gonsidered. Combining
several related steps can reduce the number of

-forms involved and improve the systems con-
trol. Multiform sets are an:appropriate mgthod

of combining clerlcal an‘d data recording vsteps

13

23. Data Processing Réqunrement‘s. Ttus

,sectlon will describe briefly some of the con-

siderations for OCR, forms design which arise

from data processmg requlrements of the gys--

tem.' " .

1

23.1.

¢

Software Requirements. The

de-

of the system” software require-
ot the OCR, forms designer’s tespon-s

velopygent
ments
sibility. ﬁowevex, thel forms designér must in-

A}
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- sure that .all source data needed aré included
on the form. The interaction between system,
System software, and the form configuration js ¢
direct and important.” The forms designer must
be aware of these aspeets and be able to reflect
them in his final design product. -

. Software application packages and an appro-
p‘riate'operafi['lg\ systemn will be required for the °

"OCR system controller if OCR reading-opera-

tions (other than read from form to magnetic

taps) are to be accomplished. Adequate
memory and other related system considera-
tions will be necessary to support thes® sqft-

- ware features. ;T

‘'
°

2.3.2. Serial Numbering. Often a serial
hence must be included in the forms design
both as’ accountable "data and machine read
data. One of the by-product advantages of an -
OCR reader system is that-a scratch pad rec- ,
ord of accountable serial numbers can be main-
tained to provide mahagement summaries,
- audit, information, and othgr eontrol informa-
tion. - ) -.
It is necessary in some OCR applications
to account for all ¢opies or'all sets of an OCR _
forms $eries. An example is the generation of
+  sight drafts which are negotiableinstruments.
Systems ¢an be programmed so that identi-
fication .number series can be broken without'
significance’ to .the system. Where a number*is’ _
- used only for error recovery or data reentry .
purposes -broken-number series should be ac-
ceptable. This, wil] reduce cost and time re-
+ Quired to obtain OCRforms: _ _ .
It is important to remember that serial
Jwuumbers or assigned numpers wHich are to be
.read. by OCR devices' must meet. all of the ap-
{‘)licable rules for alignment, position, approved
ont, ink, print quality, clear areas, and the
like. Serial numbers as assigned numbers which
are not to be read by OCR need not, meet these

Y
.

dreas, i, in gignature blocks,. bottom-of-the-
page areas, étc. . .

*2.3.3. Identification Number. Some ap-
plications make use of a serial number printed
as a part of the reading process. An example

» would be the assignment of an index for re-

* covery from microfilmed copies\Usually - thi

. number need not be OCR readable and serv
- no further purposeon the OCR form_after the
- microfilming step has been completed. The
gﬁjnting device is a peripheral attachment to.
e reader paper handling system. If this
-situation exists, space should be provided for

. '2.34. Microfilming During OCR Process-
“ing. Many OCR readers can be arranged with
a microfilm .camera so that. the form can be

B \‘l~ - . ) .
CERIC, - -0 o

IToxt Provided by ERI

, rejected.

i D ” - systems performance.

" number.is to be read by the OCR-system and- .

-
e T v 9

microfilmed while passing through the paper
handling uni-t»\’ghis provides a low-cost, per-
manent .rgeord iy far less space than' would be
the case for the original paper form., . -
The primary OCR formg design requjrement
is to provide suitable clear space for any mark-

-

.

ing device used prior to'the microfilming step.

Other .considerations " will ‘be ‘the handling of
ofms and their subsequent reentry.
Form geontetry must be compatible with the
mi%roﬁlm frame size..

- The requirements of microfilming. may im-
pose special constraints affecting the overall
The forms designer

should betalert to these sityations.
* o . - I3 . .

'2.3.5. Reference Marks and ™ argets.

.

Many readers 'require * a reference mark to.

designate the first read position. Others require

targets for fast line-skip commands, or end-of-

line indicators. In the' application of hand-

printed characters, targets are used by some

readers to designate the first read position for
. each line to be read ‘(see-fig. 6).- *

JThe repertoire-and application of referencé
.marks required for the machines in the ys-
tem should. be available to the OCR forms de-
signer. The best source of this information is
the forms design specifications provided by the
OCR equipmeflt manufacturer. e

- [y

-, 2.3:6. 'Error Marking. .A" machine fea-

DPositions, lines, or fields-in which a reject

- charagter is located. 'If used, space should be
OCR form (usually in the.

provided on the
margin), so that.a machi marking pen will
clearly indicate-'an error -location. Space re:

.
.

‘ 2,3.7...0p.erati;mal “Informatior. Nearly

-

. 'ture can sometimes be.provided to indicate -

+ quirements and location will vary with Jndi-
vidual megd)ng machine models (see fig. 8). - .

' requirements and sheuld“be located in nonread ° 5

all OCR forms will contain operational infor--
mation thgt is not a part of the data to'be cap- .

tured. Items such as approval signatures, rout-

ing instructions, and the like may -be Fequired. *

The designer should position this inforfaation
to insure that these items do not interfere with
OCR reading.. Normally these items should be
placed at or near the bottom of the form to
prevett smudging - previougly entered data.
{see fig. 9). & LT

-This treatment ‘will enable the reader to pro-

ceed directly to the first read area of ‘the suc- .

ceeding form. It also provides a “hand-rest”

printing th_is number. Cwess~"Brea at the bottom of the form so that prob-

lems ‘invpositioning handprinted chiracters at
the end of a page ar avoidéd. . -,

" Specific forms design treatment will be con-
tained in Section8. _ ® T :

-

-

2

.
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BENEFIT DATA CHANGE «
CODING SHEET
A

2

o . FIGURE 6. OCR reference marks and targets.
: ey ) s

~W
~ ' ‘ . > .'
. 2.3.8. Handprinted Character Require-
ments. Handprinted characters involve a
. umque set of requirements which are described

PS PUB 33.-In addition to the ckaracter.
be used there are requiremnients fofiguide

-

~Bet

boxes, line ,spacing, character spacing, Stroke

I
’

T . width, and the like. In addition to the provi-
. sions of these standards there are two applica- :

T X procedures of importance. One is that -
» ry form .used for handprinted character -

entry should have a sample of the character
set (including the shaded guide,boxes) in the
size to be read. The sample char&cter set myst
o - be printed outside the scan area preferably as
=T a part of .the heading (see fig. 10). The second,
- .is that an Error Recovery Area shopld be pro-
. - v1ded (usuplly at the bottom of the fo
following all other data characfer entriés ( ut
within the scan area).
. ' The'Error Recovery Area should provide the
. opportunity to duplicate any of -the fields or
~ x*lines found in the form. In the event W error’-

6

* the data can be “Erased” (see fig. 11) and a’

+ replacement entered in the Error Recovery
Area. When the.form is read, the OCR reader
controlléer will ignore the erased infdrmation
and overlay the contents of the Error Recovery
Area on the total record before beginning-&dit~

’

or validation _routines.

10

Al

.devices are frequently located at wid

; ~2.3.9. Identification of Input Sources.
Data éntry devices may themselves cause erc
‘rors, This i§ compounded by the fact that these
sepa-.
rated points which supply input to tA€ same
centrally located reader. Thus, it is useful to
identify the source location of all OCR data
generated. Such identification serves as a qual-
ity control device on OCR data entry ‘equipment
a?d on the p%ormance of personnel (see fig.
.,

Pl

'AREN
¥ o .
. .

Fxcunz 7. Feedback zdenhﬁcatzon

. Identification of source data entry deﬁR&
aﬂd or personnel operating such equipment
, need not be shown on each form prepared. Such
" identification may be contained or-batch control
. documentation, provided ‘such documentation
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‘remains ‘with ‘the batch through the edit or
error detection cycle of the system flow (and
subsequent correction steps).

OCR forms.designer and the forms design task
will be oriented to.the capabilities and require-
ments of the equipment at hand. In this event

.
»

4
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/2:3.10. Selecting Form Type. Generally
the reader selection is already available to the

both machine and form type will be a matter
of that which is available. However, in the
event of first{ system design there may be
choices and selectionis to be made.

11 14 ‘
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Ficure 11.

v

rror r¢covery area.

-

-

- In generd] there-are three broad_classes of i
~ 1

OCR readers: .
. o journal tape devices,
¢ document readers,
¢ page readers.
- '

A quick characterization of each is as fol-

Journal tape devices read r/}arz'ow adding ma-.

chine or business machime' tape rolls. The
character set is usually numerics only with a
limited set up to 5 or -6 special :symbols or
alphabetic characters (C, E, N, T, S, X, Z, +,

‘&, >. The tapes are. usually generated by add-

ing machines or acceunting machines.
Document readers usually process forms

with one or two lines of data. The reading.

process occurs, usually, while the form is in
motion. Many “turn-around” form applications
are of the document reading category.
Page readers handle larger forms (up to
14”7 X 14”) .with several lines of data (some-
times many). The forms are sometimes read
at rest’so that the machine, provides both ver-
tical a horizontal reading motions. Both
ed and nonformatted applications are
on page reading devices. Many page read-

addition to full size page forms, but at some-

what_ reduced ,throughpu“t rates.

«
- 4

- "~ .

s will handle turn‘around “documents” in\g

- . {

f

2.4. Output Record Information. This sec-
on will describe OCR forms design require-
ments related to the system output record
requirements. v,

2.4.1.- Content and Format. Output rec-
ords ‘which result from the reading of OCR
forms- are in machine sensible language and
format. The method of recording gemerally/
will not concern the OCR forms designer. How,
ever, the fields and data content are of inferest
since these are the end product of reading an,_ *
OCR .form. The needed iriformatjon should be -
availablé from the system designer’s record

“ .
B OATE s
.
P N - .
T g e

layout. Questions can- be referred to the ADP - ..

systems design or'software design personnel
who are involved. ) .

™~ 2.4.2. Error Control .Requirements. In
any data processing system there must be pro-
vision for controlling certain classes of error
conditions. These provisions may include such
practices as check digits, redundant entries, °
zero balance, or hash totals. The:réuirement
for the OCR data entry.system will .relaté:to/
the data processing system which receives.this
‘data,.and usually can be obtained from the .
‘.ADP system design staff, ' .

. /’
2.5. Collateral Requirements. This section
will cover miscellaneous provisjons not des.
» 8cribed elsewhere in section-2. I -

14 L
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+ * groundwood pulp.

[

or papet during manufacture.

. *
. Table 1 . .
a GPO SPECIFICATIONS FOR 0% ?-ﬁER ) . .
/ Property Values and (Test Me i35 wsed; '
Q’ ) TTTTmam e ’
‘ \ Stiffness; Trat 4 . -
Bauis Weightt . ' Either Either ‘ " Fluorescent
1060 Sheets Smoothness Porosity Direction heects i Caliper, § Brightness A _Brightener:
* 17x22n Sheffield (Gurley) (Glisley) (Elmendasty - Nominal . Avenage . (Hunter)
(321.8x558.8 min) Min(sec) Max(sec) Min(sec) Min(mg} Moz L M Max (Percent) Max(%)
100 200 1 70 46 J.0034  0.0043 - 80 0.2
100 200 10 - 100. © 0.U543  0.0052 80 0.2
100 200 15 200 79, _ 00056 0506y 80 0.2
’ for this charactenistic is + 5% of nominal value. * B - “
j mtdmcemthmadehveryiszs%ofnomknlaupeg :
Y for this ch istic is + 4% of nominal valle. Y
ex Requirements . e N, 0t !
. Grain direetion as required by equipment. \ A . . °
2 gle‘alxﬂmeis-din particle count shall not exceed 10 parts per million (10 sq. mm. per m2); no particies.
ex; 006 1n (0.152 mm.) diameter. . °
“3.» Stock shall beprincipally bleached chemical wood pulp, free from unBleached:or : - '

o fluorescent (dptical) bnghteners shall be added to the pulp.. . ¢

[Py

2.5.1. Protection Again‘s‘{ Damage. A'n PR

important point in the_handling of OCR forms
is that they must be protected against smudg-
ing, folding and other damage during storing,

be made to avoid folding OCR forms; If it is
unavoidable, OCR forms which must He folded
should have special, provision in the[&’design,‘

» such as perforations or folding guide| marks.

Moreover, OCR docugments should be folded so
that the OCR printing is away from creased
areas. Care should be taken to prevent shifting
or movement within the envelope since. this
will cause smudging and damage to characters.

" It is important to protect against inadvertent
. bending and folding. This can be aceomplished .

through. the use of stiffeners as inserts.

Plastic carrier envelopes with a self-closing * |

featuré have provided protectioh to OCR. do¢u-
ments in many installations. Thispractice gives
instant visual recognition of the contents of
OCR forms which require care in handling. _

2.5.2, Interrelationshipof Forms. -Some
OCR-: systems require more than one readable
form to input all'of the data required for the
particular application. Although different fox ms
should usually not be prepared or read wjthin
a single batch; the OCR forms designer should
be aware of all forms which are required ta:
input data to the system. ’, ‘

One basic example is where daily transmittal
forms containing summary totals accompany
the detail input records. The designer is ciu-
tioned not to use-this as°a means of over-
controlling the interrelatioul{hip. ",

2.6. Forms Check List. The formsrequire-
ments previously described have :been sum-"
marized in a checklist of items of interest to
the forms designer and OCR -system_ manager:
This checklist follows as figure 12. K

% . ' .

. <

I

. +# - .transportation and usage. Every effort should » -

-

1a3 QCR Forms Design

.

3:1. ' Introduction

.

- This section addresses theespecification of
materials .and layout required for forms to be
processed in an optical character recognition
system.. W - T )
This -information will be of assistance to
-QCR forms designers in avoidihg errors in the

""layout of.forms and will simplify the task of

-compromising the often conflicting require-
ments of the diﬂ'erent‘usgrs of a given form.
L4

3.2. OCR Forms Materials L0

3.2.1. OCR Paper. The specifications for
paper such as weight, caliper, opacity, porosity,
smoothniess, and color of paper to be specified
for a_ particular form is dependent upon the
-intended usage and the operating characteris-
tics of the scanning device upon which the
form is.to be processed. The GPO standard
OCR paper should be used wherever possible
"(see-table 1). : . 4

It should be noted that OCR speciﬁcation/

paper may provide source problems and sub--
stitute paper grades:may be suggested. These
substitytes sRould ‘meet the reqdirements of
+8.17-1974 Character Set and Print Quality for
OCR-A for physical and optical characteristjcs,
Particularly, fluorescent whiteners must be
‘avoided since these materials “flare”. in re-

vsponse to the scanner light source and confuse

¥ Read ink is used

Q ‘ . . .
umm . ) ] P ’. N 1 8 ) ' - } .

. the‘light.detectog elements. .
3.2.2. bCR Ink: There are two °dist1:nctly

different kinds of ink involved in printing e
OCR forms—read ink, and reflective ink. Each . :

serves a specific purpose. ' \
_form the ghapes- of all
to be read by an QOCR

Y

' , ’ - '
. .
,

o ¥

aracters or mar

-
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Figure 12. Checklist Between Form Desiéner & OCR System Manager .
Forms Ménaﬁement Considerations
a. For.m Number, Title, Editipn, Date
b. Stoclé Order Number, if'appl}cable
c¢. Form usage other than OCR

A K]

d«Number of parts if more than single sheet OCR form
t R - '\ .
e. Distribution of each non-read part

°

f. Di#stribution of OCR part:

(1) Microfilm _°

(2) Hold for master-file update { ‘days)

~

. ¢ ¢ .
* 13) Hold for days, then destroy

—_—

(4) Send or retdr.n’.to

. " (5) Other

Processing Considerations

v

a. Requirerﬁents for machine readable data to be printed on the form by forms manufacturer,
e.g., program number, serial number.

b. Non-read serial numbei'ing by priﬁter — location

~

c. Serial numbering by OCR equipment — location

d. Data elements on form for rhachine reading (any internal,machine instructions) and data
elements included in output, *

C,k'Reflective ink requirements

f. Location of machine required reference marks ot

»

g. Non-read data elements on form ~ location impact on reading capability
h. Correction process (erfor recovery) if form fails edit program

A} . i .
i. Correction lines or fields to be included on form for error recovery, if any
j. Partitular or specialized rquirgr’hents o L
Su R . ‘
k. Extermal praggsseés'— signatures, date stamps, etc.

.

B -

6
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Figure 12: Checklist Between Form Designer & OBR System Manager (Continued)

F -
-

13 Machnne ponsnderatwns

-

a. Type of reader includlng machlne reading ¢ fablhty

b Permlssrble overaII form dlmenslons T ’

.
. . -
» .

C. Read area d|mens|ons, i.e., area on form where data to be machine-captured must be-located.
To be considered: N ) ‘- .

(1) Right, left, top and bottom margins .

(2) Location of program number, if applicable

(3) Locatlon of preprlnted serial number i-OCR is requrred (o} cap
Yy y ’

+ {4) Locatlon of first data read line

(5) Field assignments and Iocations\

<+ N
(6) Field separators

- y
(7). Position of error marking area
.? -
(8) Line spacing

(9) Character spacing

- '
d. Location of non-read lines if prunted and/ontyped in machlne-readable ink, including ¢
signature I|ne |fany . : o o

- N >

4. Form Elements ' t

. a. Data fields, read and- n_dn-read--for each data field show:
(1) Caption title - L : Nee
{2) Maximum length; in characters, mcludlng embedded spaces
"(3) Methed of. recording (typed pnnted nmprlnted etc. ) .

b. Source and sequence of capture for each data element.

c. Output record order for each-data element to be read.

~
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scanning system; reflective ink is used to prin¥
« all characters and other materials that should
not be read by the scanning device, such as usé
instructions, data fjeld headers or numbers,
" and the'like,-which appear-in the reading area.

Nonread materials (logos, signature blocks,

"€ - etc.), may be printed in black only.if they
+  appear in nonread, areas_or are programmed

’

»

ld

- «Read ‘inks -are susually
Sho

.

for nonread performance by+the-scanrer sys-
tem. . - L P o,
carbon - based and
ould have a matte (nongloss) surface (var-
nighor smoath finishes for read ink causes a
. disastrous reflection in the scanner system).
Reflective ink colors are dggignated by the scan-
ner nranufacture and are usually available
without problem from most OCR forms manu-
facturers. e
Figure 13 provides typical sample reflective
ink colors (courtesy of Sinclair and Valentine).

The colexs shown in figure 13 are only approxi-

mate apd should not be used in actual specifica-
tions of form design. The manufacturers of
particular OCR equipment and the suppliers of
ink.should be consulted by the user in design-
ing their forms. Figure 13 is provided only to-
illustrate the wide variety of colors avdilable

_ for use in OCR forms design. -

Further spefific directions regarding reflec-
tive ink practice can be found in_the manufac-

. turers fokm design guide manuals.

~

B

?

< -
not recommended uniess they‘h‘ave been. thor-
oughly coordinated between the OCR readér
and OCR formd manufacturers:

* 3.3 Layout of - Forms. ‘ The OCR/:eader
operates most_efficiently on layouts which

closely sequence data and in ‘which scan areas’

are located along single or jacent
lines. However, this must be weighed against

the human factors criteria,of forms design— .

simplicity, ease of data entry, logical sequence
of data elementk, minimal writing, good

* visual effect, filing requirements, human scan-

ning, compliance with_legal requiféments, ete.
The areas in which preferéntial consideration
must be gii%(i_e:n to" human factors over the eper-
ating efficténcg of the scanner are: ) !
\ ' .

® iase of e‘ptry by.the data entry device to
e used;s * . .

e \effort required to locate proper data entry
eas .

o€ o_rt’ required of the human reader who

may be seeking certain selected-data ele- -

nients,

o the ease with which the form can be filed -
. « and retrieved, and - .

§ the ease with which data entry instruc-

tions and otheg nondata informatien can

be located andyghterpreted.

" The form de%hould.stuﬂy tRE dalta
e e

\

e OCR schrining sydtems whith employ a laser
. light source require precise color formulations - entry and maclfin r capabilities and know
. and manufacturer’s recommendations must be  their limitations so that he* can design the
followed carefully in these situations. " form for optimum use. L
s It is itmportant to mnote that re/ﬂective inks - g .
should be ‘printed at their maxithum bright-, 3.3.1. Layout Procedures. One of’ the
ness so as to avoid reading.or reference prob-  firgt considerations in the layout of a fogm for”
lems by humans. There ordinarily, is-a plateau  OCR processing is the amount of infﬁtion
in the comparison of reflectance value versus ~ that peeds to be read (scanned) from the form.
ink thickness—the thickness should be elected " Thege data will be grouped on'the form in
at its maximum value rather than the mini-  fie]ds which contain one or more characters. to -
mum valug which meets reflectance criteria. - be read by the machine as a single item ‘of in- \
’ ) , ’ o . - formatiop. .. . '
3.2.3. OCR- Carbon PapeF. Many man- System considérations have led to two types
~ years of effort have gonhe into the development  of dgsign for the layf;ut of a data field. First,
s of spectfications for carbon papers suited to  the blocked field inwhich the-.area reserved
’ OCR applications. This work. has been per- for the field will be delineated by a box whose
_formed under the auspices of such organiza- horizontal dimension is set out by vertical bars
L tionﬁgas the Technical Association of the Pulp  printed in nonreflective, read ink (see fig. 14).
. .and 'Paper Industry (TAPPI), and the Asso- . The second case is the free formatted form in ,
diation for Testing and Materials (AS F-5). ~ which the data field area is implied by marks .
The OCR-forms designer-need not be aware  outside of the scan area’(see fig. 16). The free .
of the highly technical description of this prod-  formatted form requires.that field definition be
- uct. He need only be aware of the availability  dictated by a computer cantrolling the scanner. |
- *  of such special materijals: and that he must Combinations of these two general types of |
maké reference to them; to the mode of data, form design can also be utilized. Wherever ‘
( .entry, "to the number of «ts, and to the . feasibl e. designer should allow extra char- |
specific part of the set whic Q;to be scanned, acter sp®tes—in data fields for ,error recovery )
‘'when ‘de_\"eQ?ing instructions ¥pr, the manufac- * if the typist hits the’ wrong key--# good rule
- r ture of the Torm. . -7 . _; -of thumb is one extra space for every ten |
There i? no confirmed expérfefice qn the use .: characters. An additional field space or two g
. ' of carbonless papers and therefore, $g}vl_éy ar%ﬁ?"i@_l’rpﬁld also be planned for- error recovery .
Q U=y . 1/ c& ) ig ;

Ceas
("
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FIGURE 13. Sample reflective ink colors.
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FiGURE 14, Blocked format.” "~
o Lo~ -~ .
when the entire field of data is affected. Ex- ‘
perience to date’suggests that it is befter to - |
~ go to a new form if more than two fields of
v data are lost: .
In the case of blotked foxms containing fixe
fields, preferred practice is to use the Long
Vertical Mark (LVM), a vertical bar provided .
in X3.17-1974 (OCR-A). as a field delimiter. . : . |
. The LVM. (or delimiter) must extend above the |
N T {l)ighlest point ﬁ-ofl any characlter and below ;:lhe FIGURE 15. Use of guard space with Long Vertical Mark. |
- - . baseline of a field. These delimiters can either . . TN .
. " " be preprinted on the form~as rules of appro- lgc}’t %(]:me 3cannersfciain hantdlfnsgccdﬁ{ﬂ? |
priate length (up tq the entire length of the per inch under carefully controled co ! |
(t . , but such spacing is. very likely to cause prob- {
\ form), or they may be keyboarded at the time lems, -especially .if delimiter marks or vertical
of data entry. Good practice dictates printing , -especially |11 delimiler mng o cal
a guard space on each side of the preprinted™ _chara(l:ters project into overlying or underlying
bars in nonread ink gp 'as to deter~a typist ﬁe!di' _'It‘gpé“?}'llters w1§h hallif—Lme spa.c1(r:1}gl; ;?13 |
_ from entering information on or near the LVM f}l;:n elti er <h reﬁi Ot:- gu:ciﬁz(fg‘iger J;]ch oin
(see fig. 15). The LVM is a fullaxidth character, neusr :puimrlnentou e sp in purchasing™. .,
and requftes a full space. Anything less can tquipment. . . .
, - result in incorrect reading. The LVM stroke ' +{t is important to note that four-line-per-
width dimenm are critical and the absolute  inch, capability cannot be assumed for type-
. limits are 0.008.0.036 inch. This provide{recog- writers already owned. They.should be checked .
- ,nition rompatibility ‘with* all scanners. ¢ " - . (-
- Recommended l.ine spacing practlce dic\tqtes mame of handling six-line-per-inch n; terinls are
layouts of ngv:more than four vertical data noru‘lfany Hore co:npléx. more, costly, «und ﬁ‘{l rally - mulé-
lines per inch”and preferably t'h,reg,lines per ?c? {h::eartex:ggr:l :vxhl%ll:‘lTvlmgn:hg:::lcl:eﬁfg:r‘;l:wg e torials.
. @ ) . " - P b
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FIGURE 16. Free-form format. ’ ) -/
“ ' ) L]
-prior to proceeding with the forms design of the form. Form depth (length) should be
which involves line-spacing decisions. ! kept short to reduce form feeding time by the
As noted above,".the “system controllet can  OCR reader and to reduce forms manufacture
give tremendous, flexibility to some types of  costs. . .
readelrs.bSom forms car;: be cor‘;;'erted'to OCR - , . f"
simply by printing ins.ructip in reflective 3.3.2. Form Geomwtry and Spacing The
(nonread) ink and setting up the reader }EO preferred shape of an’ OCR form is rectangular- '
scan. the data entry areas. This may not be the it} the nominal data line parallel to one edge.
best approach however, as the old -layoudt could (Squ forms should be avoided. See Sec. .
woave been dictated by considerations whieh no 3.6.1.) The dimensions of a form should not be
nger apply. The human being is less prone to permitfed to vary from nominal size by more
frariscription. error when data elements aré  {han"Z"0030 inch in length and width. The
separated on the form. The OCR device is not  4;550f2] Jengths should be held within = 0.045
subject to this type of reading error and &c- .. of each other. Problems in -alignment and’
tually can be expected to perform more-effi-  if"forms feeding will be minimized if these .
ciently ‘when the data are contained along ‘a tolerances are obsefved.
. single line. 4t & -The size of the form will Be determined by
Ince most scapners read from an edge 270" 0 of the following considerations.
designated by .the manufacturer the following- The form must: PR _
practice is recommended: Y , g : e
. Whenever a minimal amount of information is to 1. coptain all of the data.ﬁeldg, headings, ¢
N be scanned on a single line, scanning speeds can | and nonread, areas required ; . .
u;ually be incrgasedl\?y placinﬁ the data bne,arest 2. be convenient for filing;
this starti . t machi n- 3 ed. -
tr:):le:li; lrr:eszideongley theo?en?th?o;n:}?e ‘i?:e agtuc:lly 3. fb e easily hand!ed' J . /
used and thus operate at a maximum speed. N . . ¢ C .
. . . - %A rule-of-thumb is to’ Start with 815 x 117
The designer should stgive to compact data . and move to submultiples i.e., 814 X 514", or

fields near the right (or left) reference edge 814 % 3 2/3". Use 815 x 13" if ?gd length is

El{llC‘ , L ‘ i 24
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"‘materials may be placed.

FIPS PUB 40 S ;

necessary. Avoid larger sizesxcept in unusual
situations. Note that 815 X 11” i§ the preferréd

‘OCR form size for use in the Federal Govern-

a

o N .
here are many formulae quoted for esti-
ating ‘requiréd form size which have proven
to be genérally ‘unreliable. A recommended ap-
proach is to simply lay out' the re?xiped form
information ' on a .preprinted gxgid” which in-
cludes the OCR scanner space and margin re-

. quirements (see fig. 17, provided courtesy of

Datafold Forms, Inc.).. . .
~The recommended grid .spacing for most
OCR machine applications is 10 characters per '

[y

inch horizontal spacing and 6 lines 'per inche.

vertical spacing. Handprinted characters are
set to larger spacing—>5 horizontal spaces per
inch for numeric' characters, 4 horizontal
spaces per inch for alphabetic characters with
3 vertical spaces per inch. In providing .the
horizontal data ,spaces add.extra spaces, for
correction requirements.

3.3.3. Preferred Sizes. The majority of
OCR forms are produced on standard rotary
printing presses equipped with either 22, 17 or
14 inch cylinders. Standaxd form sizes are
thereby restricted by the ability of the printer
to lay out forms within the dimensions of the
printing press web, When the ‘design includes
stubs and punched hg¢les the restrictions are
even more apparent. Table 2 lists OCR paper
sizes that may be selected for maximum
economy. '

Mecl;anicai Properties of . OCR

3.3.4.
Forms.
Mgrgins are the reserved'areas.adjoining
each edge of an OCRform. -
- A Printing Areg (or Scan Age
tangular area locZted insideébe
with boundaries parallel or- pérp
Reference Edge. o
A Reference Edge ixthat OCR form édge
used. for positioning in the reading process. .
A Clear Area is the space occupied by char-
acters to be read plus an additional profective
border around them. This is an area ‘of the
OCR form‘in which no other machine sensitive

OCR forms ard

makgins and
dicular Eo a

The mechanical properties of
illustrated in figure 18,

W Cléar Area. -The

distance between thie boundary of a printing
area and that of its surrounding clear area
sbguld be at least 0.100 inch (2.54 mm) for
the majority ,of scanners but is necessarily
larger on a few devices. o

On documents, the clear area should (at the
time of reading). extend to the edge of the form
on the side ga't which the.scan‘starts, unless

, : s
? N

"

s the, rec-.

-

'PABLE 2. Preferred sifes for OCR forms

L)

" . Nominal width
* Type of form (inches) (inches) =~
Cut Sheets 8%: 417;: ;4 ' 14! 13, 11! 7: 5%1

s * . 41/4: 3%:

) 31

Continuous . 81, 4y 14, 18, 11, 834, 7, .
. ) Vi 5%! 4%{‘
33, 8% i
» - Ay

Unit Sets 81, 4% 14{13, 11, 7, 5%,

A - . ¥ %v 3%, N
- . . w 1
Tabulating @unch) 7%, 4% - 8% K

, " Cards *

J ou;-naP'rapes 1%;, minimum, Limited only by
R 31, preferred, saper hangdling
: 4 maximuim evices on reading

" equipment |

"+ 414~ size should not be psed with any sysng‘n requir-
ing 3 or 6 lines per inch entry, to preclude misregistra-
tionm, .o
\ . R

Table Notes ‘

Nominal depth

Note 1: Widths and depths fisted above for cut sheets -

or .unit sets, may be interchamged within either cut
sheet or unit set categories. Cut sheet sizvs shall not be
transferred to' umit set listings. (Width is parellel, to,
and depth is perpendicular to, nominal data lines be
read by an OCR device.) - .

Note 2: Most OCR scannters have length-tgwidth’
ratio limitations that must be considered. Square forms
are generally to be avoided because of paper feed prob-
lems with some ‘scanning equipment. '

. Note 3: Sizes are those of the form ‘as it is-being
fed to-the OCR reader. The designer should include

provisiong for the removal of gummed strips and pin-
feed hole strips prior to processing on the OCR reader

. since many- OCR scanners do not permit holes in
margins; gupmed strips muy interfere with proper |
feedi .

eeding.

Note 4:
mum and maximum sizes listed above. Most document
readers will accept forms with widths up to 8% inches
and depths up to 5% inches. - :

Note 5: The majority of OCR readers cannot scan
edge to edgd of the wider forms and machine specifica-
tions should be consulted before-attempting to use an
extra wid¢ form. . -

Note 6: Largéer orders of OCR forms are likely to be
produced as continuous forms; therefore, initial produc-
tion of test forms should be of the same specifications.
Selection of a particular width and depth can signifi-
cantly affecithe cost of form procurement (ie, a 14"
depth is ayiilable only from limited sources and conse-
quently moYe expensive to procure). -

«»

some device such as a timing mark, is: needed
to indicate thre beginning of the printing area.
It is recommended that the clear area extend

" at least 0.250 inch (6.35 mm) on the trgiling

W

side. The vertical extent.of the clear area-
should be at ‘least 0.100 inch (2.54 mm) above
and below the scan band area. This feature
should, also be plotted on the layout sheet. ,

A\ .
5 v e T
. . »

Most “page” readers will accept- the mini- .

a
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FIGURE 18. Mechanical properties of OQR forms.

8.3.4.2. - Minimum Widths of Margins.
All margins should be at least 0.250 inch (6.35
mm) at time of reading, except as specified
otherwise herein.

3.3.4.3. Margins for Imprinting from
Embossed Catds. OCR system which use
embossed ‘plastic cards for imprinting on pages
or documents are often capable+of imprinting

ahd reading swith a margin of only 0.125 inch

-(3.18 mm). The chances for misreading are
increased because of the effects of
printing tolerances and the increased danger
of, edge damage through handling of- such
forms. Smalé margins should be utilized only
when requiréd by the system desigi (see fig.
19 as an example of preferred practice).
ol o =

3.3.4.4. Recommended Typing Margins.

All typing areas should be located at least one
~ inch from the top or, bottom of the sheet in
order to insure that alignment and print qual-
ity are mhintained. This tolerance can be re-
duced to 0.25 inch, (6.35 mm)- on continuous

forms but this will Fequire "typewriters® with,

special hold-down devides and the designer
must be sure such modifications are part of
theé system. Alignnient in the scan ared.is best
achieved by rulings (in reflectiye ink) showing
the actual typinig line. Prealignment of the
typewriter can be best accomplished by provid-
ing test charaeter fill boxes on-each end of &
test line. : '

forms ’

o ¢ -

3.3.5. Headings and Reference Marks.
Preprinted material should be located with a
nominal 0.25 inch (6.35 mm) margin from the
reference edge, and even with an established
base line parallel of perpendicular to the
referenced edge. Skew tolerances for most
scanners DPermit displacement from correct
vertical position- of one quarter character -
height between the first and last characters of

full length line, ) .
3.36.  Non OQR-Read Printing. Form
entry guides such as blocks, rulings, and cap-
tions are aids to_the proper placement of data
on forms and instructions for entering data. .
They should be visible to_t uman eye, but
not to the scanner. To accom! this they. are-
printed in reflective (nonread) ink. Such in-
structions are an .important means of increas-
ing speed and of reducing errors in entering
¢+ ~data. Use of reflective ink permits these in-
structions tgx appear near their point of use.
Other information may be in OCR visible ink
. if placed foutsidewf read areas.

3.3.7. Other Users. It may be necessary
to enter data on the form for human users as
well as the OCR reader. These data include
‘initials, date stamps, and filing instructions. It

. is possible that OCR readers may not ignore
the usual stamp pad inks and ballpoint pen inks.
Therefore, it is important to set.aside for this
purpose areas of the form which are nqt read
by the OCR unit, preferably at the bottom of
the form. Care should be taken to provide
ample room for such entries. Consider the use
of colored strip boundaries in order to prptect
agdinst enctroachment upon the OCR fields.

In some applications, such as purchage or-
ders, sight drafts, leases, and like .legal docu-
ments, recommended practice is to use an OCR
record capture form as a top copy and use the

.second Gopy as the “original” copy for the nor-

o mal document functions. The correct choice of
carbon p;%er_will produce an “original” indis-
tinguishgble from normal first (top) copies in

Y-a set, including protection from alteration
when required. (see.fig, 20).

i

. 3.3.8. Preprinted Data Entries. Pre-
printed material such as serial numbers, should
be‘located with a nominal 0.25 inch (6.35 mm)"
margin from the reference edge, and with an
- established base line parallel or perpendicular
-to the referenced edge. SkeWw tolerances (the
permitted angilar displacement from correction
horizontal orientation) are nominally one quar-
ter character height per full line for most

scanners. . :
4

. 339, Back Printing. It is recommiended

that” OCR forms be free of back prihting.. .

Where back printing is required, the folldwing * °

-+
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F1GURE 18. Imprinting from embossed cards.

I

minimum specifications should, be observed in
. order, to prevent show-through er bleed-
through: . A i
a. -OCR paper minimum basis weight-—40
. pounds (1000 sheets). c e

b. Minimum opacity of "the paper before_

printing—853percent. :
c. Back printing minimum surface reflect-
. .ance—50 percent (in the spectral range
. of the OCR equipment being used.’ This
can be obtained either by the proper
choice of /ink or printing a screen pattern
with 40"o 50 percent screen). -
3.4, Human Factors: Many aids have-been
devised for forms to ensure ease and accuracy
., of data entry. Most of them are basic to-good
forms design, but several of them are com-~
. binations of aids to the efficiency of data entry
and processing-through the OCR scarher.

: 34.1. Alignment Marks. Data align-
* ment’is essential for most OCR readers. To
insure good alignment it is necessary to 1y
»%orporate areas for prealignment of forms
“~in’ data_entry typewriters, and (2) lay out

IText Provided by ERI _,a--x-:",;.'

- 2

é .
entry aregs (fields) so that the typist is en-
couraged to type only in the scan area. Nor- °*
mally a 15" band at the,top of the form can be

made ‘available to permit proper horizontal and

vertical positioning of the form in the device
used for data entry (see fig. 21). This may
take the form of a line for trial characters
extending across the.top, or two 3-to-5 char-
acter fields, one at top left, the other at top
right, in which trial+ alphabetic characters
should be entered to test proper alignment.
When possible, characters in the proper Yont
(V’s or W’s) should be preprinted to provide
a_comparison and thus identify an incorrect
font that may inadvertently be'introduced into
the data entry system. -

3.4.2. End-of-Form Warning \ Marker.
+Warning markers should appear in r¥flective
ink at the bottom of free form.or -mijti-line
,entry forms as a precaution against enbesi .
data beyond the reading area of ‘the form,
One style of marker is a column of countdown
line numbers opposite the last few lines; an-
other would be a series of increasing width
steps cominonly referred to ‘as a “staircase”
(see fig. 23).

> ]
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FIGURE 21. Alignment marks. *

3.4.3. Character Set Indicators. Char-
acter set indicators are desirable in operations

oJWhere the entry devices may use a variety of

fonts .for different operations. One design
might be a line of type in the proper charac-
ter set to be compared with a trial line entered
below it from the device (see fig. 22). Equip:

,ment capable of reading multi-font source data

is much more expensive than single-font equip-
ment. Thus, for economic reasons, it'is prefer-
able to avoid multi-font source data. -

3.4.4. Tab Stop Settings. Paper guide,

"margin, and tab-stop settings for the form

should be indicated at the top of the form to-

insure proper data layout. A common method

of indicating tab-stop settings is the use of a--

row.of preprinted triangles in the top margin

with points faciig downward at the point of

entry of the first character in the field (see

" fig. 24). In conjunction with the above, care
should be takeén during form layout to align
fields. vertically and to reduee the:number of
tab stops required. '

3.4.5. Mid-Form. Alignment Marks. On
forms 11” or longer a line guide should be pro-
vided several times down the s{;et, particu-
1arly if the form is of the free form- type, or is
provided as a continuous form. Care should be

.

taken in placing these guides .to ensure that -

normal spacing of the data entry recording °
equiphent will feed the form so as to place the

4 “ 7
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tather than near thé lower Border. .
The line guidemay be a pair.of lines between
which a typed line should fall, or a single line

35., Multiple Copy Forms = -

s 3.5.1. "Scanning Carh(;n Copies. The use

-

upon which the typed line rests (sét fig. 25). of a carbon copy as a scannable form is not a
. . - s aommon; requirement in most OCR applications.
. - . . ) Wherevé;' possible, use of ‘carbon copies for-
3.4.6. Data Field Captions. Data field OCR scanning should be avoided in light of
labels and captions, preprinted in reflective ink  the atteridant, problems of image degradation,
for each field, number, data desxgnatlon_, and  smudging,.alignment problems, réquirement for .
codes tq be used, a extremely helpful in re- -fing tunimg, of the scanning system, greater
ducing entry errors. \Titles or captions must be  cost of t}xp reader system, and like problems.
° made large enough and bold enough to be easily ere; are two situations where garbon copy
rea:il by humans, but still not be read by the reading /‘may be of interest: ) )
regder. T . s . '
. o o ° ) T e imprinter applications involving plastic
' Prepn.nted captions should be printed jn a cards, : : .
sans-serif type face, such as Helvetica (see e negotiable or legal instruments, such as
{ fig., 26). ” . ‘ . purchase orde;s, !eases, sight drafts, egc.
& L o , i . FPOO
.'.' . Lo~ - ! / ° ) N o - T, .
‘ NO. IN () INDICATES U = -
*. NO. OF CHARACTERS T} ME éN DAITE NDAmN_C_'E .
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AN . ’ ""—j b~ - . [ -
P ! o« ANN.LV.(2) }{SICK LEAVE(2) ® / comp. Lv.(3) ||Lworl2) " [TawoLtz o -
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~FIGURE 35. Mid-form alignment guide.
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FIGURE 26." Data field c(;ptiona.

For imprinter applications ordinarily the

bottom copy is to be the scanning copy. This is
not always the case since some readers will
read reverse carbon imiages from the back of
the top copy. Form set specifications should be -
reviewed carefully with the OGR manufae-
turer so_that-proper ordering ‘information can
be included in procurement specifications.
- For negotiable instruménts the usual prac-
tice is fo designate the OCR data capture copy
as the top copy. of the- form set. The second
copy is used as the “original” or legal copy for
signature purposes. The correct selection of
the first carbon sheet will result in a form in-
distinguishable from forms produced as orxg-
inals with carbon ribbons.

In situations other' than the gbove, carbon
copy reading should be avoxded

.

3.5.2. Registration Between Parts. In
cases of multi-part forms, ‘the part to be
scanned (top or bottom copie$) must be speci-
fied in forms procurement specifications. The
type of data entry device to be used should
also‘be a part of the speclﬁcatlons, as it makes
a difference in how the form is manufactured.

Reglstratlon requirements for the non-OCR-
read copies should be determined and included
. in precurement specifications.

4.6. Other Forms Layout Toplcs

P 36 1. Corn Treatment. The use of -
special corner eatment mcr_éases the produc-
tion cost of the form but is sometimes dictated
by overall system considerations. A 'corner cut
should not extend more than 0.5 inch’ (12.75
mm) in horizontal or vertical direction from

? 30

¥ .
A 4 ’ .

the corner, Slmllariy, rounded corners should
not have a radius exceedi
mm). This value_for round
patible with the requirements
ply Specification GC 116 or
Cards.

Corner cuts are especially useful for docu-
ment in high speed- feeding situations where

corners is com-
of Federal Sup-
SI X3.11, Baper

Aincorrect- form~ position will- be troublesome. .

When it is absolutely necessary to design forms
‘of a.square or near-square geometry, corner
cuts are extremely helpful in insuring that
forms will be transported through the OCR
reader cox\'rectly.” .

3.6.2. Pinfeed Holes. meeed holes are
important Yin OCR forms layout because they
are used. not only for feeding continuous forms
but for locating the entry line wiith respect to
the writing point of the recording device as
well. It is therefore necessary to assyre that
the relationship between the holes and the
form data fields be maintaified. Further, care
must be taken not to place' holes which could
interfere with the read areas of the form.

Standard ‘pinfeed hole spacing is cemter-to-
centerdistance of 0.500 in = 0.015 in (12.75
mm * 0.380 mm) along a line parallel to a
vertical reference -edge (or perpendicular to a
horizental reference edge) and horizontal posi-
tion tolerance’ with respect to the ence
edge is * 0.015 in. (% :0.880 mm). Pinfeed
holes should be spaced equally above and below-
form perforations, so that this distance will
ke 0.250 in * 0.015 in (6.835 mm % 0.380 mm)
from the top edge of the form.

It skould be noted that OCR typewriters and

data entry devices now generally provide ade- -

quate paper feed capabxhtles 8o that pmfeed

33
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. fo

‘lem. However, this sitmation should

‘should be arranged

holes are not requireq for regisérati;)n puf~
poses. Continuous nonpinfeed forms are a use-
ful application for the production of OCR forms

in high volume situations. Continuous forms, -

howgver, . should be carefully burst before
feeding to'the OCR scanning system.
&

3.7. Handprinted . Character Data Entry,.
Handprinted character entry always involves
the use of guide boxes (see FIPS PUB 83 and

figs. 27 and 28). These boxes are placed on

nominal data lines for continuity of data entry
as is done for ot nfethods of OCR data entry.
Normally, verti
inch.

Handprinted cha cter data entry forms
permit data entry from
left to right.and top to bottom. This arrange-
ment -helps prevent smudging of characters
caused by working over previously coded data.
Avoid using the bottem 8” of the form since
the operator may not easily control the form
when entering data in this area, thereby allow-
ing more chance of degraded characters. '

/A set of characters used should always be
preprinted on the form .in actual size to illus:
trate the characters to-be used (see fig. 29).
Oniy the set or subset involved is needed and
other characters may.be confusing, i.e., show
only the handprinted characters which the
reader or system will accommodate.

Refer .to FIPS PUB 82, ANSI X3.45-1974,
or to manufacturer’s specifications for further

. details regarding handprinted characters.

3.8. Forms Design for Multi-Scanner Oper-
ations. Based on the current level of tech-
nology in the field of OCR. it is now possible

o design forms that can be.used on several of

the OCR readers now on the market. In the
past, forms could nmot be easily designeﬂ for
common use by different scanning equipment
in a common data input system(s). Today, it is
now practical to design forms to be used on
several different page readers :if certain re-
quirements are observed. These requirements
fall in three general ‘categories: forms mate-
rizli_s, forms printing requirements; and, form
at. r .

. 3.8.1. Materials. OCR readers available
today operate on nearly the dame range of
physical and optical paper specifications. The
differences from machine to machine are rela-
tively minor. If certain ranges of OCR paper
characteristics and inking pragtice are met,
forms should be interchangealfle between dif-
ferent makes of readers without undue. prob-
be cen-
tinuously monitored, since it represents a
combination ‘of application=réquirements rather
than the single set encountered in. the more
usual application. . .

If forms are printed on 20 to 24 lb. OCR

line spacing is 2 lings per .

A3
] 3]34 b
y

»

, to be. interchanged.

. design work.

bond paper and meet other OCR paper require-
ments, interchangeability in wvarious *torms
feeders should be achieved. '
Read (black) inks will pose no interchange-
ability problems. ‘ 7 -
Reflective (nonread) inks may present major
problems although several machines operate in
the same general portion of the colgr spectrum.
A particular problem will be engountered in
using forms on machines with’ laser light
sources since they eperate on a very ndrrow
spectral band. ) v.

3.8.2. Printi Requirements, Inter-
changeability of OCR forms should be achieved
if the guidelines lof section 3.3/ axg observed.
Good forms manufacturing practice\ should be
adequate as supplied by a reputable, experience
OCR forms source. o

3.8.3. Forfuat. The /guidelines of Sec-

special requirdments of specific readers must
be observed Avith regard to refbrénce marks,
clear areas, line targets, and field markers.
The special requirements of each reader in
the system must he tontained in the OCR: forms

“-tion 3.3. ar portant in achieving any inter- .
thangeable rea%er applications. In addition, the

\

3.9.
mary Charts. A listing oNOCR' Reader Char-
acteristics for most of the presently available

devices is-given in Appendix D. *

4, OCR Forms Specification and Inspection.
A summar# of requirements that will be help-
ful to the OCR forms designer in writing pro-
curement gpecifications and inspecting fin-
ished form§*for acceptance is given in table 3.

The experienced forms designer will be able
to add items fl;(Mlis experience to increase
the usfulness

After a form is designed, the forms designer

is ready to place an order for production of the, ,

the rough draft copy of theyform there ‘are
many other facts which must be provided to
the forms manufacturer, as shown in the table.

forms with a-forms manufac%;rer. Aside from

5. .OCR Forms Design Tools.. There are

a number of aids that will Preatly assist in

OCR form design- task and contribute to pre- ’

cisjon in the ﬁnjshed layout. T}}ese include: .

a. Korm Layout Paper—ﬁ"lines per inch -

vertical spacing and 10 lines per inch

. horizontal spacing {see fig. 17). :

b. Preprinted “art” or “Vesi” ‘type layout
copy aids—constraint boxes. hand print
humbers, etc., which c¢an be cut and
pasted ofi .graph paper during layout or

used by draftsman for copy for printer.

‘}5}4 o . . . r~
' T

L

' L , FIPS pu{m S

Reader Device %;racteristiqs Sum--

this table to his sj'stems'
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. c. Comparator (for accurate location of de- utilized in’ Iaymg out a form) ¢see ap- . ,
sign tolerances)—6X or 12X units are ‘pendix C). - .o R
’ ~ available from a number of reputable e. Transparent grid sheets (6 lines in verti- -
- . suppliers equipped with all necessary cal and 10 lines per inch) o e -
scales to measure 14” length with 0.005” o S . .
units,, and angular ‘deviation -within 1°. f. Starret paper gauge .
. . A . A\ o
. _ Reticles are available for OCR-4, and g. 8. comparator (for checking field data . .
’ OCR-B ‘character sets (see appendix C). entry quality)—theSe are availgble at
d. Form 'Design Rulers (which simplify most ph8tographic supply. counters or
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FIPS PUB 40
e T’aty 3.—OCR FORMS SPECIFICATION CHECK LIST
. R S
All categories may not apply.
1. Form name, form number, edition, da'te 9. Numbering Requirements N -
-Font (Include size) . By

2, Optical reader(s) to-be used — manuf‘acturerﬂ ,

model, any optional features
3. Construction . T
--Continuous,
-Cut Single .
-Snap Apart {Unit Set)
~Tab Card Set _
+QOther

4. Nurg_ber of parts
Which part(s) to be scanned ~

5.:Size !
——width x __._length
’ »
6. Paper (dqtall for each part)
--Color Coc
—-Grade (OCR, Standard, etc.)
--Finish & .

--Basis Weight and Size ”

--Special properties
Moisture Resistant -

. Grease Proof .
Other

7. Inks (Detail for each part) .
——Reflective Ink(s) & Color Specs.
_ ~Read Ink — Color(s} - _
--Regular Ink — Color(s)
--+Backer ink—Color &—B;ieed Through
* Requirements : }\J

10. dther Construction Features

=Pitch {Spacing) .
- =afotal Number of Digits
- =Check Digits (What Modulus Systems)
-Location on \Form o
~For OCR Use (Ye$ or No)
~ink Color . L
" ~Printed or Crash Imprint
. —Starting/Ending Number
~Special Instructions

4

~Corner Cut(s) — Location
. ~Special Punching
--Perforation(s)—Size & Locatlon -
~Short Carbons or Opaques
~Die Cutting )
~Fastenings -
-Backers )
_~Other

11. Form Copy
~Areas to bg Read’
-Location of Read Area
--Size of Read Area
~Data to be Read -
‘Data Not to be Read
* -Special Reference or Registration Marks , -
~Location of Reference or Registration Marks
/ -Machine Alignment Marks:(For Typewriter, ~
Computer Printer, etc.)
-Backer{s) {Which Parts}
-Formatyidentifiers, etc.

_l . -Othér .. S
N ‘ .
8 Carbons (Detail for each part) = 12 Specn\ahl Instructions
-Col )
~ G(:a(:i:a ~Explain Any Requirement Contrary to
—Weight : Published Specifications for the Optlcal
- Reader
~-Special Requlrements . - ~Other h
Strip or Spot . . ) .
i Double Face . T e
Otheér - o ‘ .
" ‘ T . . |
S . / % 38 @
) .

Zap




-

. ~
13. Form Usage
~High Speed Printer - )
—Card Reader -
~Imprinter- i
~Forms Handling Equipment (Burster, etc.)
~Filing and Other Manual Handling = .

14, Quantity of Forms Required

15. Delivery . - ,
--Date Required (days after sample approval)

~Location

--F.0.B. Point

--Pre-Production Samples. Required

~Other . T
16. Packaging .

--Quantity Per Package/Box
--Package/Box identification (Labels)
--Special Wrapping (Water Proof)

-~

- Table 3.-00!2“!—'?%&3@@19_/\_119@ CHECKLIST (Continued)

AN

-

S
17. Proofs .
~Type (Color)  *
~Number of Copies T
--Delivery Schedule
--Special Approval Instructions
-Sgmple Approval Reqmts.
A o
18. Reproducible Copies (for use in
user’s manuals and publications)
--Description of Copy

--Quantity BN
~Kind™ ) .
~Date Needed &
--Delivery Point/Person ’
- * . LY
e
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. - FIPS PUB #
, S '« APPENDIX B. T ‘
' GLOSSARY OF OCR FORMS TERMS

The following glossary of terms is unique to ANGSTROM—one hundred millionth of a centimeter,

OCR forms. The definitions used 1 have been  OF !en nanometers: (used in expressing the waveléngth

selected to represent the usage only as it re-  °f light). -
lates to design and.ap lications for OCR forms ANSI—American National Standards Institute (form-
and may well not include ysages .assigned un- _ erly the United States of America Standards Institute,
ger other contexts. In sorfie instances, terms ~ or the American Standards Association).

ave been taken from other publications in-  \con \nerics National Standard Code for Infor-

cluding: . -mation Interchange, X8.4-1969; a coded character set

; . of 7-bit coded characters used for information inter-

ANSI X3.17-1974, American National Stand- change ambng ‘data processing systems, communica-
ard Character Set and Print Quality for tion systems, and associated equipment, .

Optical Character Recognition, OCR-A-. AVERAGE BACKGROUND REFLECTANCE—the
ANSI X8.45-1974, American Nati’on'al Stand-  “simple arithmetic average of background reflectance
ard Character Set for Handprinting readings from at least five difference points on a
Business Forms Glossary, International shset, expressed as a percent of a reflectance stand-
Paper Company ° > e - ' , :
The Dictionary of Paper, American Pulp and  AVERAGE EDGE—an imaginary line bisecting the
Paper Institute (8rd Edition) irregularities of a character boundary.
. " TAPPI OCR_Glossary, Technical Associa- * :
tion of the Pulp and Paper Industry BACK' PRINTING—material placed on. the reverse

Compilation, of Terms in  Information  side of a form.

Sciences Technology (PB 198 846), of the R .
|- Federal Council for Science’and Tech- BACKGROUND REFLECTANCE—a brightness

measurement of paper, expressed a percent of a
nology. ! reflectarice standard. - - . * .

* . [ « . .
iati s : BAND-—the light frequency spectrum between two
Appreciation is expressed herewith to the. SAND limits, B tred spe elwe
publishers of these sources for the helpful .

- assistance to OCR forims technology and in- BAR CODE—a binary coding system consisting of-
creased understanding of this art which is’ vertical marks or bars and spaces.

thereby provided. o BARIUM SULPHATE=BaSO—a standard of reflec-
! . 8 . tance used to calibrate instruments for the measure-
. ABSTRACT SYMBOL—a graphic shape for _which ments of reflectance of paper.or ink. Alsd, see MgO0, or-
specific meaning and use ma ‘l’w arbitrarily defined, magnesium oxide. . . .

Le, HOOK, FORK, or CHAI BASE LINE—a reference line used to specify the
XCCURACY CONTROL CHARACTER—a graphic  nominal reiati’gg’vert.lcul\position of OCR. characters
shape or symboldysed to .indicate data which are~in ' Printed-on thé’saméline
err :"'p:;:ictgl}’: Meregarded;or cannot be represented . BASIS WEIGHT—the weight! of paper, in grams per
: . square meter or in b, ‘of:a’given number of sheets in
ADJACENCY—two QCR characters printed on the a specified size, ie;, 20 1b"per:500 sheets, 17 jn x 22 in.
same line with character spacing referenceslines sepa- ’ ; g % TS
- rated by the proper spacepfor the character szt :fnd BLEED THROUGH—redgtction of backgrdund ,re-

X flectance by material printed-on_the reverse side of an
syatem , & OCR._form. P ‘
. ﬁ» K < .
. ALIG}WMENT EDGE—see ?,efgrence’ Edge. BLIND INK—see Refl ectivef;{%:' .
ALIGNMENT MARKS-—printed location indicator$ on s :
i . BLOCKED FIELD—an_ area of“an OCR form deline-
A OCR form used o asgure proper alignment: ated by the graphic symbol LONG VERTICAL MARK,
, V8A1 PHAMERIC—see Alphanumeric Character Set. - preprinted or imprinted in read ink. .

-

) BRIGHTNESS-—a prop;i'ty of white paper measured
. ALPHANUMERIC—u'e/Jﬁimumeric Character Set., in terms of reflecthnce in the blue-vio emnd of the

A%mfmnulngsnlrlé dHAhI:ACTI‘tI‘E SET-a set or mub-  Spectram . _
set o aphic shapes that contsins letters, numbers, . . N
and ‘usfx:lfy otier characters, such as punctuation =~ BULK-—see Caliper. : .

marks. < BURST-the separation of continuous forms into dis-

" AMBIENT LIGHT—géneral level of room illumina. ~ crete par . :
tion. B ‘ FER BURST STRENGTH--a property of paper describing
. _ » its resistance to rupture. o -
Jivien o et XF 100y gyqningr, desree to tdentical term M .
& nx. Differences }epwnt: fdr the ’n-test Plll’a :E?.nm CALIPER--a roperty of paper desctibing its thick-
fn OCR applications and the present state of the art. ness, express in thousandths of an inch, oe mils.

Q i 2 39' IR
ERIC . B
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CANCEL CHARACTER:CAN—M; a.ccuracy control, ‘

symbol used to indicate that the data with which it is
associated are in error, or are to be disregarded.

CAPTURE—see Collect.

EMA.—-Computer and Business Equipment Manu-
facturer’s Association, sponsor of the X3 Committee
and X3 Subcommittees. - )

CENTERLINE—the vertical or horizontal axis about
which elements of a graphic shape are locateq.-

CHARACTER--a single graphic shape from the sys-
tem character set or subset, i.e,, any upper or lower
case alphabetic-Jetter, number, special, or abstract
symbol.

CHARACTER ALIGNMENT—the vertical or hori:
zontal position of characters with respect to a given
reference line. : . *e

CHARACTER BOUNDARY—the smallest rectangle,
with sides parallel and perpendicular to the form
reference edge, that can be constructed with sides
tangent to a given graphic shape. -

CHARACTER DENSITY-—the number of characters
in a line of print per unit of length.

CHARACTER ERASE—an OCR graphic shape that
will delete a single character or space.

CHARACTER OUTLINE—the graphic shape estab-
gsahed) by the stroke edges of a character (see Stroke
ge). .

CHARACTER OUTLINE LIMIT=COL—the mini-
mum, nominal, and maximum limité of a given graphic’
shape, as delineated by a COL gauge.

CHARACTER PRINTER-—an imaging device that
prints«a single character at a’ time. Sée Line Printer

and Imprinter. , o
CHARACTER READER—see Optical Character
Reader. N ’

CHARACTER READING—see Optical Ch;racte;_

Recognition.

*

CHARACTER RECOGNITION—see Optical Charac-

ter Recognition. -

' CHARACTER-REFERENCE LINE—see Base Line.

CHARACTEILSET-% set of unique representations
or graphic shapes. Se¢ Alphanumeric Character Set.

CHARACTER-SET INDICATOR—a replica of the
. cfiata-entry charatter set to be used for a given- OCR
orm. ’

CHARACTER SHAPE—see Graphic Shape.
CHARACTER SKEW—see Skew. -

"CHARACTER SPACE~—thé geometric area in a line
of print assigned to an individual graphic shape.

CHARACTER SPACING—the pitch distgnce between
‘adjacent characters.

CHARACTER-SPACING . BEFERENCE LINE—the
vertical reference line parallel. to. the character center
line which defines Horizontal spacing of characters in
‘a line of print. Certain characters are offset horizon:
tally by specified distances to enhance recognition er
, esthetic appearance.

~

VA

. pose of performing a verification operation. (see C

_DELIMITER—sée Field Mark.

40
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)

CHARACTER STRING—a{\Lonnected or closely re-
IFa‘i_telg)set of characters entered as data (see Data
ield). . . :

°

CHARACTER STROKE WIDTH—the nominal dis-
tance between the average edges-of a character elemgnt.

CHARACTER SUBSET—a deMatm collection of

- characters selected from the total population of an
- OCR system repertoire. N -

CHECK CHARACTER—a symbol used for the pur-
ec
Digit). .

CHECK DIGIT—a symbol or character derived by.
formula which can be used to evaluate the validity of
a character strmg (see Check Character).

CLEANLINESS—a measure of the absence of process
dirt in paper. - .
QLEAR‘AREA—a specified geometric space occupied
by characters to be read on an OCR form, that must
be free of printing or other markings not related to
machine reading (see Print Area). « -

ALY

CLEAi?. SPACE—see Clear Area..
CLOCK: MARK—see Timing Mark.

COLLECT—record information for entry into a data
processing system.

’COOL(')R—the spectral reflectance of a printed image.
CONSTRAINT BOXES—see Guide Boxes.

CONTINUOUS FORM-—a series of printed forms
which are provided in ‘éither single or multiple bly,
manufactured as a. continuous web, to permit continu-
ing form feed at a data entry device. Sush forms are
tisually separated (burst) along perforated lines prior
to machine reading. .

CONTRAST—the difference in reflectance between a,
printed image and. the b/ackgroundo upon which it is
placed. N R

,CONTRAST-VARIATIE)N RATIO=CVR—the ratio of
PCSnex/PCSmin, where PCS = Print Céntrast Signal.

CONTROL CHARACTER—see Print Control Charac-
ter. P -
A

CORNER TREATMENT—the clipping or rounding of
a¢form corner in the manufacturing process.to indi.
cate the orientation of a form in a stack.

‘COVERAGE—the extent to which paper is inked as a
result of a half-tone screening process.

CUT SHEET—a form whith is manufactured in in:
dividual sheets. . o

DATA ENTRY DEVICE«an imaging machine used
to enter data on an OCR or other form.

DATA ELEMENT—a basic unit of informatio;x,.'
DATA FIELD--see Field.

A

DERTH=LENGTH—the® distance bétween the two
edges of a form at right angles to a nominal data line,
measured at the time a form is ready for reading.
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*# DIRT-IN-PAPER—non-reflective foreign particle§ em-

S
i

~» which will contain all of the characters in a data field.

dded in a paper sheet resulting from the - paper
manufacturing process.

a

DOCUMENT—an OCR.form, usually read while in

motion passing through an OCR device.
Q

DOCUMENT READER—an OCR reading device
which typically scans one to five lines of data, in fixed
line locations on a form, at-a single pass.

BgCUMENT-REFERENCE EDGE ~—see Reference
ge. , . .
' »

DOCUMENT SCANNER—see Document Reader.
DROPOUT INK—see Reflective Ink.
EMBOSSMENT—distortion of a form surface.

END-OF-FORM MARKER—a preprinted jndicator on
OCR forms to advise data entry personnel to prepate
for the end of data entry space. .

ERASE CHARACTER-—see Character Erase.

ERROR-CONTROL CHARACTER—see Accuracy
Coritrol Character. :

ERROR MARKING—identification of reject or un-
recognized characters, usually, by a .mark in form
margins." o .

ERROR RATE—the percentage of total characters
processed by an OCR device tHat are read incorrectly.
(See Reject, Substitu_non). N

ERRORRECQOVERY AREA—an assigned area on
-OCR’ forms that provi@;s oppm}umty to enter cor-
rected .information for any field”or line of the form.

EXTRANEOUS INK—undesirable non-reflective ink
or other materials on an OCR form. -

* FELT SIDE—the top side of aper she.ets in the man-
ufacturing process, as opposed to the bottom or wire
side (see Wire Side). -~

FIELD—any group of characters defined as a unit of
. infor mation. T

%IELD BOUNDARY—th¢ smallest rectangle, with
sides barallel and perpendicular to a reference edge,

-

L]

‘

Hero DELIMITER—see Delimiter.
FIELD LENGTH—the physical extent of a field. -

FIEI;D MARK—a mark or symbol printed in read
ink used to identify field boundaries.

FIELD-PREPARED FORM—a data entry form pre-
pared at multiple ‘points,-for OCR reading at one or

more central locations. _
FIELD-SEPARATOR MARK—see Field Mark.

FIiLE-—a. collection of related records trgated’as a
wnit. v . . .

4

FIPS—FEDQERAL INFORMATION PROCESSING .
issued by the National':

STANDARDS—publications _iss
Bureau of Standards specifying -protocol - arrd pro-
cedures to be followed in various aread ofsinformation
processing practice in, the ‘U.S. Federal quernment.

FIXED DATA—transaction ipfo;mation common to ‘a

continujng series of events,.i.e., sender’identification, <

< location, etc. (see \;aria,ble Data). x

L]

o . , .

2o
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~

FLARE—a situation wherein tfuorescent. whiteners in
OCR paper form\s confuse the lig};?t detecting element.

. FLUORESCENCE—the phenomerion_ aterial ab-
sorbing light i ultra violet spectrall ns and re-
emitting: light energy at a different™wave length,
including visual spectrum regions. Gptical brighteners

added to paper enhance the apparent whiteness or
brightness through this phenomenon.

. FLYING-SPOT SCANNER—an_electronic component

employing’ a- moving beam of light to sample desig-.

nated greas of OCR forms, with the intensity of the
transmitted or reflected light being méasured by a
photoelectric element. :

~

FONT—see Alphanumeric Character Set.
FONT'INDIC.ATOI.L—'s.ee Character Set Indicator.

data entry.

gggM-_—_documengs, pages, or journal tapes used for

FRAMING—a printing probleiﬁssociated with chain
printers, which results in an individual character
impression surrounded with a rectangular shadow,
produced by the printing ribbon.

FREE FORM—a data-entry form in »\}fxich data ap-

« ' pear .in variable, length‘ﬁ]elvd‘sv [without the use of pre-

printed symbols or guides.

FREE FORMATTED—see Fre Form.

FULL MATRIX SCAN—a Scanning. method wherein -

light reflected from a graphic shape is projected upon
a rectangular grid of photoelectric elements.

GLOSS=a high reflectance surfase condition.

GRAPHIC S;HAPE—th physical image used to repre-
‘sent a character or symbol: . 4

. i o

GRAIN- DIRECTION-—the flow

fts manufacturing process. .
. - . «

GRID—two mutually orthogonal sets of parallel lines

uséd for. measuring or specifying charactqr images.

GROUP ERASE—an OCR éraphic shape used to de-
lete a gi‘(\)up or string of three or more chdracters..

GUIDE BOXES—preprinted, refléetive ink patterns
used to control placement of handprinted characters
on OCR forms. - ‘e

HANRPRIﬁT—mqngally formed graphic shapes uéed
for OCR data entry. :

N AR TR
HANDFRINT BOXES—guides useq to control entry
of handprinted chdracters. .

HARD gOPY—d machine printed qox;y of system out-

put. . > .

HORIZONTAL-REFERENCE EDGE—see

Edge. .
Vi .

IMAGE—the outline configuration Rof a graphic shape.

Reference

- . S : > - - .
ntyﬂ;xGE DEGRADATION—distortion. or degeneration
[

*OCR ‘characters resulting from _carbon splatter,
bleeding, or similar character generadion problems,

IMAGE, 'SPACING—see Character Spacing.

IMAE}IN‘G—-t.my ethod of entering information on an
0(3{ 4orm, through’ the creation of, optical contrast.

41 . . )
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IMAGING DEVICE—any, equxpment used to produce .

an image. .

IMPRINTER—any device for enterting information
on a form, usually in parallel entry, as u(' a printing
process. |

IN\CIDENT IJIGHT—lxght fallxng upon a surface.

' INFINITE:PAD METHOD—the measurement of re-

flectance of a
number of backing sheets of fhe same stock will not
change the measured reflectance.

INFORMATION-—useful ~mater1al of mterest (see
Data Element)

INFRARED RESPONSE——a type of optxcal system
used in some OCR devices, which operates ‘in the red-
mfrared regxon of the frequency spectrum.

INK—any material™ provxdxng optical contrast to a
pap&er 1:gorm for the purpose of recordxng information
or da

JOURNAL TAPE—an OCR data entry form con-
sisting of an imprinted paper ribbon of fixed width

] but 1ndeter1n1nate length.

"J OURNAL-TAPE DEVICE-—see Journal Tape Reader.

" JOURNAL-TAPE READER—an OCR reading device .

) LINE BOUNDARY—the smﬂllest rectangle,

- characters
LINE - SEPARATION—the vertical distance hetweerf

which accepts journal tape rolls as input media.

LEADING EDGE—the forward edge of an OCR form
as it is /transported through an OCR device (see
Referencé Edge).

LENGT -DEPTH—see Depth.

LIGHT $'I‘ABILITY—resxstance 1o change in color of
an imageé or its paper substrate when exposed .to
radunt ehergy. .

v

with
sides par lel and perpendicular to the reference edge,
which contains all characters of a lineof print.,

LINE PRlNTER—-a imaging devicé that prints all
f a line?¥ a-unit, -

the upper line boundary of a line of print and the
Iower line bbundary for the line immediately above.

LINE PACING——the vertical distance between. the
averag baseline of one line and the average baseline
of the next line.

LINE TARGET—see Reference Mark - .

INE-UP MARKS—preprinted indicators used for
line and character alignment of an OCR form ln a
data entry device.

LXNE SKEW—the angular displacement of a lxne in
relation to its intended posxtlon

LINE SPACING—the distance between the average
baseline of one line and the average baseline of the
next,

LOGIC—the electronic comﬁonents of an optical

character recognition device whereln scan signals {ana-
logues) are converted into corresponding machine
language signals. .

LONG-VERTICAL MARK—LVM——an OCR gr;})hi,c
ﬁupl:) used usually as a ﬁeld dellmlter (see’ leld

N

« v

paper sheet such that doubling the

MACHINE CYCLE——the elapsed txme requxred to
execute one complete operation sequence.

MACHINE READABLE-—character shapes or:sym-
bals of a set which can be read or sensed by an OCR
devwe

MAGNESIUM OXIDE—-MgO—a standard of reﬂec-
tance used to calibrate instruments for measuring the
whiteness,or reflectance of paper; now superseded by
b;;:;r;: sulphate (BaSO:). (Also, see Barium Sul-
p ~

MAGNETIC-INK CHARACTER RECOGNITION—
MICR-—machxne reading of characters printed in mag-
netic_ink, and in the E-18-B character set shapes.

MARGTN—-—the reserved area adjoining each edge of
an OCR form.

MARK READING—optical machine reading of. marks,
usually vertical bars, which have been manually en-
tered on a form. "

MARK SENSING—the detection of manually recorded
conductive marks on non-conductive substrates or sur-
faces, using weak electrical currents.

MARKING POSITION—.—mn aret: designated for the
entry of hand-entered mark information an_a mark
read-form; also called a Response Position.

MATTE—a low reflectance surfade conditich.
MEAN-CHARACTER A SHAPE—the graphic shape

whose electrical (analogue) representation as an.out-
put from scanning elements, matches a_ stored. repre.

- sentation for that character, « .

MECHANICAL-DISK SCANNER—-a scanning sys-
tem embodying a rotating, slotted disk and 2 fixed,
slotted aperture. .

%(&IDLFORM ALIGNMENT MARK—see Alxgnment
ar

MOISTURE CONTENT—the water content of paper,
.expressed as a percent. -

~MOISTURE RESISTANT PAPER—a catt ory of
aper developed to meet umusual ambient or

clxmat [ condxtions, euch _a8 census forms or meter,

reading forms.

MULTIFONT—a readlng machine capabllxgy of recog-
nizing characters prxnte in more than one type font
or charactér set.

MULTIPART FORM—-a set of like forms fastened to-
gether, one atop another by one of several conven-
tional techniques, for the purpose of -‘PPeducing dupli-
cate copies from a single data entry impression.

l‘)ISE——non-xnformatxon carrylng variations of one or

- more characteristics of any entity.

" NOMINAL-DATA LINE—a reference lxne ACross an

OCR form’ which is the intended locus of chazacters
in a line of print (see Base Line).

NOMINAL-STROKE
width of a character

NON-READ AREAS—pArtiony/6f an OCR form, used
to enter information whick isfot to be machlne read

NON-READ INFORMATION—-lnformatf%on an OCR
form that will not be machine read.

.

xoke.

3125(
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NON-READ INK-—see Reflective Tnk. ' PRINT QUALITY--the &l:f,sieal condltlon of imprmt-
- ) e N “~__ ed graphic, shapes and r surrounding areas. -
NON-REFLECTIVE INK—se¢ Read Ink. LA

NON-SCAN INK—see. Reflective ink. ]

NUMERIC—a graphic shape representmg one of the :
10 numerical 3anqters 0 through 9 READ AR*—'“ Print Area.

- OCR DATA-ENTRY FORM—a
signed for us: in OCR data entry.

OCR. TYPEWRIZER—a data entry device wsed to  tess or marks (see Scan).

enter printed OCR characters.

PRINTED IMAGE—ses Image.
- PRINTING AREA—see Print Area.

READ INK—any markmgs to which.an OCR device is
business form de- sensitive.

READ—mechanical interpretation of printed charac-
‘-’

- RECOGNITION LOGIC—see Logic.

- OPACITY—the property of paper which minimizes  RECORD—an organized set of related data elements.

transmission of light.

REFERENCE EDGE—that edge of an OCR form

OPTICAL' BRIGHTENERS——see Fluorescence. . - which is used for ignme ® that the printed

character line will be pan ‘te the direction of ~

) OPTICAL-C(;IARACTI“E% READER—:;‘n mlf‘ormatlon scanmng
processing device which senses graphic.shapes on
paper, film, or other media, and converts them into gEFERENCE MARK——I preprinted indicator on an

machine language signals.

"OPTICAL CHARACTER RECOGNITION=OCR—the
process of converting data from humanly visible form

CR used as a base location point by an OCR reading
device.

-

REFLECTIVE INK—color not sensed by an OCR de-

to machine language sxgm\ls vice but visible to the human eye. L
. EFLECTANCE=R—the measuted level of light
OPTICAL-PAGE READER——see Page Regder. - ?nergy reflected -by a paper substrate, or imprini%ed
g - characters thereon, expressed in percent of a standard
. OPTICAL READER—see Optical Character Reader:~  reference material. .,
©* OPTICAE SCANNER—see Optical Character Reader. REGISTRATION—-co:rect geometric -positioning df
the several plies in a mulu-part form. .
PAGE READE an -opticals charactér mdmg device
hich scans mult le lines of data during a single pass REJECT~a character or mark thch has been scanned
ot a page form t rough the device. X but not reco
PAPER GRAIN—see Grain Direction. " REJECT RA _the aumber of rejects per given !
- . ’ number of characters read expressed in percen
PAPER REFLECTANCE—see Reflectance. 58
. : REPERTOIRE—-—all ‘of the characters and grt hic T {
PAPER SMOOTHNESS—see Smoothness. sha&es used in an OCR imaging device or rea o .
system. . &
PHOTODETECTORS——ﬁght sepsitive elements of an r : ;
OCR device used to receive reflected light from typed SCAN—a search for data or mformation to be recog- T
or handprinted characters, and output electrical ana- nized.
logue signals. . ﬁ ’}
SCAN AREA—see Print Area. -.“ N PR
PICA—a type size of 10 characters per inch of print kg f?)“ .
line. . £% SCAN BAND—an area ac &g;igrm which is
’ : 5 searched by #n OCR deviee oke or pass. - °
. PITCH—the nominal character density of characters™ N
% in. a print line expressed in characters per inch. :SCAN INK——ue Read»!qi:‘ S .
POROSITY—the pr })erty of page'r which permits or SCANNER—see Optical Character Reader. T
i) resists the passage of air through a paper sheet. JET
8 SCAN SPEED—the rate at which an OCR device can
P PRE-PRINTED DATA-—the entry of specified ,recur- search for information. .

“ring or fixed information on an OCR form-at the time .

of ‘n¥nufacture.

PRINT AREA~—that portion of an OCR form in

which printed characters may be
sensing (see Clear Area).

PRINT-CONTROL CHARACTER—a fuphic _shape ___ shape from its intended-position.— -——— ~———
. - —used-to-designate certain machide print
ie., line space, carriage return, ete,

SHELF LIFE—the storage period which OCR forms
» can safely endure prior to applications-use. %},‘n&

placed for machine SHOW-THROUGH—m Bleed Through.
‘ SKEW-—the angular disphcement of & nne or graphic

°P°““°"" sxgﬁw TOLERANCE—the allowable angular displace-

PSINT'CONTRAST ‘RATIO%see Print Contnst Si§- . SMOOTHNESS—a measure of surface roughness of

a paper sheet,. Y

PRINT-CONTRAST SIGNAL=PCS—a measure- -of SOURCE-Dm-ENTRY DEVICE—any .device used
contrast between a printed chanctar\and its paper to enter data on a form at the point of original trans-
mbstnte, defined by PCS,=(Rw-R,) /Ra. . actlon or event.

. M Ty
t S I | e
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SOURCE DOCUMEN@-‘—original forms from which
ir_:fogmation input fori:p data entrz system is de-
rived. -

SMUDGES—dirty stré;i;isﬁor smears that may con-
fuse an OCR device, cauged from shﬂpage in a data
entry device, mﬂbandlin’g of*an OCR form, careless

st}rage, bleeding, etc.

-

SPACE—= graphic¢ shape which is a completely blanlé
area. . .

. N »
_ SRACING—see Character Spacing. . A

SPECTRAL RESPONSE—variation m sensitivity of
- {z s;:hnning device to light energy of different wave-
engths. . <, :

SPECIAL SYMBOL—see Abstract Symbol.

SPOTS—areas outside the Char;zcte,r Outline Limit
(COL) which are contrasting with the background.

STACKER—a portion of an OCR device used for the
accumulation ‘of processed docurfents.

STIFFNESS—a measure of the rigidity of paper.
STRIP FORM—see Continuous Form.

STROKE—a straight or curved line-segment used in
thefgonstruction. of a graphic shape. .

STROKE ANALYSIS—a technique of recognition in

which the strokes of‘a character shape are considered

to be uniquely descriptive of the character.

STROKE-AVERAGE WIDTH—the mean of actual
s:ro{:e widths taken at points along the length .of a
= .stroke. ' .

STROKE CENTERLINE—= line midway between the
two stroke et}ges of & graphic shape.

STROKE EDGE—the bolindary between a graphic
. shape and its substrate (see Character QGutline).

STROKE WIDTH—see Charactef Stroke Width.

SUBSTITUTION—a character or mark that is incor-
rectly recognized as another character or mark in the
output machine signal. . . : '

SUBSTITUTION RATE—the number of, substitutions
.+ per given number of characters d expressed as a
percent. ?

. ' s
TAB-STOP SETTINGS—indicators printed in the top
margin of an OCR form to indicate points of entty for
succeeding lines ' of tabular or common ‘item da{ca'
entries. . :

TEAR STRENGTH-a property of paper.expregsing its
resistance to edge rupture. .

o

TENSILE STRENGTH—a property of papir expre-
ssing its tensile load bearing capability.

TEST GAUGE—a deévice suitable for use as a qu‘nlity'

control tool. .
THICKNESS—see Caliper. . .

TIMING MARK—=a printed indicator along the edge
of a mark-read form used to synchronize form position

_with machine-scan cycles.

. THROUGHPUT—the rate at which OCR forms can be

processed. . R

TRANSPORT—the mechanical component of an opti-’
cal character device used to transport forms through
the device, from input to output.hoppers.

.
TURNAROUND FORM—an OCR form groduced by
an information processing system-*intended for future
re-entry, possibly with added data.

TYPING LINE—the locus of characters placed on a
data entry, line (see Base Line). |

», ULTRAVIOLET RESPONSE—an OCR scanning sys-,
tem which reacts to light in the extreme blue region
of the visual color spectrum. : bl

UNIT SET—a form which is provided with a ‘multi-ply
assembly attached by one or more edges to assure
registration of plies during data entry. Such formg are
single units as contrasted to continudus forms. * °, -

VARIABLE DATA—information unique to' a'n origdnal~
transaction or event (see Fixed_DataS. -

VERTICAL BAR-—see Long Vertical Mark. .,
\

&E’I}(TICAL-FIELD SEPARATOR—see Long Vestical
ark. . N

VISIBLE RESPONSE—an GCR scanning system which
reacts to a wide band of the visual color spectrum..

VOCABULARY—see Repertoire. .

VOID—the inadvertant absehce of ink within a charaé-

ter outline. . -~

WAX-PICK TEST—a measure of'the surface pl:oper-
ties of a paper sheet.

WIDTH—the distance between the two '6dges of an
OCR form, meadured along a nominal data line as
the form is fed to a reading machine.

WIRE SIDE—the side of a paper ‘sheet next to the

wire carrier in the manufacturing process; opposite
from the felt side (see Felt Slde). )

-
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(RETICLES USED TO SHOW _
CHARACTER OUTLINES)

-

0.3" x~0.$"'}ectangle, 0.02s8"
' squares; horizontal scale
graduated 0.005", )

Nine circles, from 0.1 -mp.
to 3 mm s

¥
L]

"

S

Horizontal scale’'20 mm.
s long, graduated

T - 90° Scale,
Millimeter TS numbered each 10°,
radius scale. lines from center
Quarter cincle each 5°, -lines at
Iine each 0.5 mm. periphery each 1°,




- * o . - , ) N N
v 1 -\ i 'z i ’
s . - > Typeé of Reader =
Characteristics " (Page, Document, etc.) . & w )
ADDRESSOGRAPH 9600 OPTICAL  CONTROL DATA CORP, 915 PAGF%NTROL DATA CORP. 935 S
CODE READER READER . DOCUMENT READER . =R
READS CHARACTERS NO .. YES . - YES. . 2 :
READS MARKS . NO . . MARK SENSE CIRCLES . YES . -~
- . READS BAR CODE . . ‘ Y _
. *" READS MICR : (Optically) . .
SCAN METH FIVE PHOTOCELLS PARALLEL PHOTOCELLS *VERTICAL PHOTOCELLS " .
RECOGNITION METHOD MATRIX MATCHING . , CHARACTER ANALYSIS BY MATRIX MATCHING, CHARACTER 1, -
. ) . . PHOTOCELL - . ANALYSIS. BY PHOTOCELL <R .
FONTS READ AM. FIVE LEVEL BINARY CODE 915 VERSION OF”USASCSOCR 915 VERSION OF USASCSOCR, IBM .
- s USASI 142%l 1428E, 407-1, SELFCHEK < :
< . - t
- CHARACTER SETS CODE BAR . ’ ALPHANUMERIC PLUS SYMBOLS ALPHANUMBERIC PLUS SYMBOLS = "~
- ALPHANUMERIC UPPER GASE . , = .
. . . v o LY ) ' ., N - “"a@
MAXIMUM READING SPEED  120-230 . 370 . ; 750-A, 525-C o = N
- (Characters per second) -~ ., - ' ' : .
MAXIMUM DOCUMENTS 10 ] : APPROX. 180 LINES/MIN. 150 TO 1500 DEPENDENT ON .o
. (per minute) : : , C. DOCUMENT SIZE -]
' EEED MECHANISM . CONV. TAB FEED VACUUM VACUUM =
. " - ' PAPER TRANSPORT (typé) N.A. N CONVEYER BELT - . ' THREE OUTPUT STACKERS >
. - SORTING MECHANISM ONE .STACKER ./ *DUAL OUTPUT STACKER® = :
OUTPUT MEDIA' > PUNCHED CARDS OR PAPER DATA TO COMPUTER, PUNCHED DATA TO COMPUTER, PUNCHED = o
’ o TAPE CARD, PUNCHED PAPER TAPE CARD PUNCHED PAPER TAPE = .
" ‘ - OR, MAGNETIC TAPE R MAGNETIC TAPE [
‘¢v OPERATING CONTROLS ™ OFF LINE » _ ON LINE WITH CDC 3000, 6000 OFF LINE CDC 1700, ON--LINE =) |
. © o ' “ " and 8000 SERIES COMPUTERS CDC 1700 .= ! .
S ERROR CORRECTION - MACHINE STOPS, MANUAL CHARACTER DISPLAY, MARKS .9 N
* . _ROUTINES . CORRECTION - DOCUMENTS, RESCAN.FEATURE, . a
. . : * MANUAL CORRECTION &
MACHINE FLEXIBILITY.- READS SELECTIVE FIELDS READS SELECTIVE FIELDS Ul\ﬁ)ER READS- SELECTIVE FIELDS P
i AN ' COMPUTER PROGRAM CONTROL Y o T S
SPECIAL FEATURES ° \ READS MARK SENSE CIRCLES BA cn LISTER CONTROL foel ,
. L . (HAND FILLED) NSE . >
Co. : READS MARK SENSE DOCUMENTS ) ' ey :
TYPICAL APPLICATIONS ‘ CREDIT CHARGING, PETROLEUM, UPDATING OF FILES TRAVEL TICKETS & FURN - > |
. . RETAIL, HOSPITALS * SUBSCRIPTIONS ADDRESSES AROUND DOCUMENTS - »
- = STATUS CHANGES . e - 8 ,
DOCUMENT SIZE: - STTANDAB ARD 51 OR 80 COLUMN 4 x 21/2to12x 14 - . 8x21/4 to 5-1/2 x 81/2 =
. _ tGUIDE EDGES ' . BOTTOM EDGE ’ DE ?gb?qr;groon DOCUMENT BOTTOM OF CARD .8
*  MARGINS i 1/4» FROM ALL EDGES 1/2v ¥ ' 1/4” ‘ T % ;
M%MUM CHARACTERS 68 . N 11%% ‘ s 80 A = | ..
TOLERANCE BETWEEN FTEN CHARACTERS PER INCH . S e . o R i
. CTERS . (Fixed Spacing) 6 - . ‘ 555 L. .
M LINES (inch) 15# to 100# . 4 (Slze A) 3 (Size C) \ .o T
PAPER wmc.n'r (ranges) 1004 TAB CARD STOCK PA#jzALLEL TO FEED - Aﬁ 1254 . . Co
CTION : o - PARALLEL' TO" FEED . - o .
SPONSE SYSTEM (Visual, . . \ R l -
5 Ultraviolet, efe.) - > - “ ' N
IMPRINTER “ . TYPEWRITER, PENCIL (MARK TYPEWRITER HIGH SPEED P
, SENSE) PRINTER,” PENCIL (MARK , : , -
y ) . o ] ‘ -SENSE) — . , :
The int vided in thi a1 i t : . - . T
:o' o °’"&'.'e'°:‘n§":’n-mcu.. in :&‘I:ﬁ,:ful::e’{’e?fnoxﬁebi‘ii? ,.z:":o";:‘ f‘&&%""‘“.‘:.xﬂ’é'o:’&"‘ﬁ; ‘.;m‘”'}’é ooy e e
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Characteristics

(Page, Document,e:tc.) ’

READS CHARACTERS
READS M i
READS BAR CODE
READS MICR (Optically)
SCAN METHOD

BECOGNITION METHOD
FONTS READ -

CHARACTER SETS

MAXIMUM READING SPEED
(Characters per second)
MAXIMUM DOCUMENTS
(per minute)
FEED MECHANISM

SORTING MECHANIS
OUTPUT MEDIA~

Y

o ¢ OPERATING CONTROLS

~

2 * ERROR COR R CTION

.ROUTINES
MACHINE FLEXIBILITY

SPECIAL FEATURES

TYPICAL APPLICATIONS ¢

- DOCUMENT SIZE N
GUIDE EDGES
MARGINS : :

MAXIMUM CHARACTERS
PER LINE |, '
TOLERANCE BETWEEN
CHARACTERS

MAXIMUM LINES (inch)

PAPER WEIGHT (ranges)

GRAIN DIRECTION

RESPONSE SYSTEM (Visual,
Ultraviolet, ete.)

IMPRINT METHOD .

CUMMINS-CHICAGO ODPS 216

No ‘ &

YES
PHOTOCELL

AM. FIVE LEVEL BINABY CODE,
BINARY ONE CODE .
PERFORATED CODES

BAR & SPECIA,;, "CODE -

)

PUNCKED PAPER TAPE
MAGNETIC TAPE ‘ "

OFF LINE d

READS SELECTIVE FIELDS

. )
/

TURN ABOUND DOCUMENTS
INVOICES, PAYMENT COUP st

FARRINGTON 2030 PAGE READER F‘;RRAIII;IGTON 3010 DOCUMENT

YES : ~YES
No YES

. ’ 1
SCANgING DISK, MECHANICAL SCANNING DISC

s'rRoxI-f ANALYSIS
USASCSOCR, SELECHEK 12F, 12L. USASCSOCR, SELFCHEK 12F & 1L
& 1B, IBM 1 428
) %%-
ALPHANUMBERIC PLUS SYMBOLS ALPHANUMERIC, PLUS SYMBOLS
.400 - oo 330 . :\n
1650-400 LINES/MIN. ‘

440 ;
VACUUM - e FRICTION
DRIVE ROLLERS . DRIVE BELT
DUAL OUTPUT STACKEB . OUTPUT STACKERS

THREE
- PUNCHED CARD PUNCHED PAPER DATA TO COMPUTER, PUNCHED

TAPE, MAGNE'TIC TAPE PUNCHED PAPER TAPE,
MAGNETIC TAP
OFF LINE ON OR OFF LINE

RESCAN FEATURE, CHARACTER i
DISPLAY, MARKS DOCUMENT, 4 : .

KEYBOARD INSERTION . -
FORMAT "‘CONTROL B FORMAT CONTROL BY
g{JUL(i)BSOARD READS SELECTIVE %"I UGDBOARD READS SELECTIVE .
S
UNDERSCORE FEATURE PERMITS BATCH HEADER, MARK SENSE
ENCODING OF UPPEﬁ LOWER HEAD & LIST RINTER
sCASE CHARACTERI OUTPUT OPTIONAL

RECORD-
UPDATING OF FILES”= TURN AROUND DOCUMENTS,
SUBSCRIPTIONS, ADDRESSES BILLING, SALES RECEIPTS,
CHANGE INVENEORY

BANKING' STATUS
4-1/4'x 2-1/4 to 8-3/4 x 4 . 4-1/2 x 5-5/8 to y2 > 13-1/2 . T2x 2-1/4 to 6 x 8-1/2
LEFT & RIGHT EDGE TTOM EDGE
¢ 34 FROM TOR, 1/2” FROM'RIGHT SAMPLTES SHOULD BE SENT TO
AND LEF1 “EDGE, 1 - FARRINGTO
Bor'rou%wf \ _ .
82 - ? > e 64 . . .
0157 . o - 0157 W
o, ) v o ‘ . ) -
24#‘:0 100# g 20# to 28 D4 to 12 25#
. ] *
} . ; PA ALLEL TO FEED e
'S ! %: e W
HIGH SPEED P, IMPRINTER").WI’%WRI } HIGH SPEED PRINTER, PENCIL
R CUMMINS PERFORA . (MARK R

,h;& ﬁ ) %‘v,&;

Wl%‘}”’?m ;

£l ~

07" gnd sdid
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v \ ‘Type of Reader
Characteristics (Page, Document, ete.)

FARRINGTON 3ozo/3ozz CARD FARRINGTON 3030 PAGE READER FARRINGTON 3040 TAPE READER
' READER PUNCH . .
READS CHARACTERS YES YES A YES

MARKS

READS M . MARK GUIDE CIRCLES MARK GUIDE CIRCLES NO .
READS BAR CODE -

READS MICR/ (Optxcally) ‘ .
SCAN METHO SCl;)tllgglNG DISC, MECHANICA_L SCAIéI(NING DISC, MECHANICAL FLYING SPOT

RECOGNITION METHOD STROKE ANALYSIS ' STROKE ANALYSIS STROKE ANALYSIS “'/ s

FONTS READ + USASCSOCR, SELFCHEK 12F, 12L USASCSOCR SELFCHEK 12F & 121, USASCSOCR, SELFCHEK 12F, 12L
& 7B, IBM 1428 & 1428E - IBM 1428 & NCR NOF

CHARACTER SETS ALPHANUMERIC NUMERIC PLUS ALPHANUMERIC PLUS SYMBOLS NUMERIC PLUS ALPHA CONTROL

. SYMBOLS . .
. MAXIMUM READING SPEED 600 . 400 . .
- (Ch ters per second) 4 . . P ) = ’

MAXIM _Msle))OCUMENTS - 550 - ) 150400 LINES/MIN. 400 LINES/MIN.

er minu .

FEED MECHANISM - FRICTION VACUUM . JOURNAL REELS

PAPER TRANSPORT (type) DRIVE BELT DRIVE ROLLERS DRIVE ROLLERS . L

SORTING MECHANISM DUAL OUTPUT STACKERS DUAL OUTPUT STACKERS

OUTPUT MEDIA PUNCHED CARDS -COMPUTER, PUNCHED CARDS, DATA 'TO, COMPUTER MAGNETIC

. L PUNCHED PAPER .TAPES, TAPE
MAGNETIC TAPE

°

oy gNd SJI

» COMPUTER

. OPERATING’ CONTROLS OFF LINE - . ON LINE WITH DM1620 ' ON OR OFF LINE
" ERROR CORRECTION DATA FIELD. CK DIGIT: RESCAN FEATURE, CHARACTER RESCAN FEATURE, CIX}’RACTER

ROUTINES AUTO C INSERTION OF DISPLAY, MARKS DOCUMENTS, DISPLAY, MAR
, CH CTER: PUNCH CHECK - KEYBOARD INSERTION KEYBOARD INSERTION
MACHINE FLEXIBILITY FORMAT CONTROL BY ~-READS SELECTIVE FIELDS, FO MAT CONTROL BY )
! PLUGBOARD, LIMITED = - FORMATTING & EDITING = - PLUGBOARD OR EXTERNAL
. _ SELECTIVITY FACILITIES PROVIDED - COMPUTER PROGRAM
SPECIAL‘FEATURES BATCH HEADER,; SERIAL & " READS MARK ) JOURNAL TAPE HEADER ENTRY
-+ - ‘SEQUENTIAL NUMBERING ACCUMUL TES TOTAI..S MAGNETIC TAPE LABEL ENTRY -
. - ) READS REVERSE IMAGES FORMATT NG & EDITING
* TYPICAL APPLICATIONS CREDIT CHARGING, PETROLEUM, UPDATING OF FILES, REGISTER SALES & INVENTORY
S . RETAIL, HOSPITALS. ? - SUBSCRIPTIONS, ADDRESSES -
. STATUS CHANGES
»» DOCUMENT SIZE ST%NBD%IAII)I.DSI OR 80 ‘COLUMN  4-1/2 x 5-5/8 to 8-1/2 x 13 1/2 . STANDARD JOURNAL TAPES .

1.31 to 3-1/4
\GUIDE_EDGES . BOTTOM OF C .LEFT AND RIGHT EDGE
M Am;ﬁs oso" FROM 'rop AND B'OTTOM 3/4” FROM TOP, 1/2” FROM RIGHT
FROM RIGHT AND LEFT AND LEFT EDGE, 1* FROM
ED E: ) BOTTOM °
MAXIMUM CHAR.ACTERS ~65 7 5
- PER LINE o " ) \
TOLERANCE BETWEEN o5 . 015"
M inc . . . . ' i
PAPER WEIGHT (ranges) 100# TAB CARD STOCK ®.  20# to 28% . . STANDARD JOURNAL TAPES.
GRAIN DIRECTION ® “ . : y ) Ly
RESPONSE SYSTEM (Visual, - . . e T e
Ultraviblet, etc.) , - .
IMPRINT METHOD IMPRINTER, TYPEWRITER, HIGH TYPEWRITER"’“ . CASH REGISTER, ADDING "
N . ggﬁgl)) PRINTER PENCIL (M : MACHINE, ETC. '

[l

N

b,
“
M
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Characteristics

» Type of Reader - &
(Page, Document, etc)

-

READS CHARACTERS

. READS MARKS

READS BAR CODE
READS MIC (Optlcally)
SCAN METHO
RECOGNITION METHOD

G.E. DRD 200 BAR FONT READER HEWLETT PACKARD 2760 & 2761
TAB CARD READER

YES o

YES - Yes

PHOTOCELL PHOTOCELL

BAR SPACING ANALYSIS .

N

FONTS READ

CHARACTER SETS

MAXIMUM READING SPEED
(Characters’ per second)

MAXIMUM DOCUMENTS
(per minute)

FEED MECHANISM

‘PAPER TRANSPORT (type)
* SORTING MECHANISM

OUTPUT MEDIA .

OPERATING CONTROLS

" ERROR CORRECTION

ROUTINES .
MACHINE FLEXIBILITY

SPECIAL FEATURES
'I‘YPICAL rPPLICATIONS

DOCUMENT SIZE

GUIDE EDGES %
MARGINS

MAXIMUM CHARACTERS
PER LINE
TOLERANCE BETWEEN

MAXIgtUM LINES (inch)
PAPER WEIGHT (ranges)
GRAIN DIRECTIO
RESPONSE SYSTEM (Visual,
Ultraviolet, etc.) -

" . IMPRINT METHOD

(:.b. COCU-5 BAR FONT

NUMERIC
2400

¥

. 1200

ACUUM
BELT
MULTI- s'fAcx.ER
DATA TO COMPUTERS P
CARDS OR TAPES
MAGNETIC TAPE

. ON OR OFF LINE WITH
COMP I?ER WL

4
NO FORMAT CONTROL:

LIMITED FIELD SELECTIVITY

NO RESCAN FEATURE, INDICATES
RRORS

PUNCHING

UNCHED DATA TRAI:ISMISSION

ANY

N

OFF LINE

~
e
-

READS SELECYIVE FIELDS
N . R 4 .

READS BAR CODE & MARK SENSE

DOCUMENTS

BANKING, Tg%ENT COUPONS,

ACCOUN! ECEIVAB

2-1/2 ,x;’ 1/2 to 33/4 x 9

BOTTOM EDGE

50 * h
iy
Tt

6 .
204 to 100# A

HIGH SPEED PRINTER

. -

INVENTORY ORDER ENTRY, *
BILLING, METER READING

. CARDg*

& -
td B
‘, % / .

80 . .

100# TAB CARD STOCK

"TYPE WRITER (MARK

= MARK READING AND HOLLERITH MA[ READING ONLY

@

.10
20# to 244#, but cal

IBM 1230, 1231 & 1232 PAGE READER

!
NO
YES

PHOTOCELL

NONE .

>

1230 - SCORE PRINTED ON FORM
1231 + DATA TO COMPUTER
1230 - PUNCHED CARDS

1230 - OFF LINE
1231 - ON LINE .
1232 - OFF LINE L .

&%
READS SELECTIVE FIELDS

READS PUNCHED HOLLERITH
CODE

SCHOOL GRADING, INVENTORY;
SALES & STATUS REPORTING

STANDM §1%, OR COLUMN TAB 8- 1/2 *11 ; -

1000 TOTAL RESPONSE POSITIONS
AVAILABLE

r

.0045 to .0050

PENCIL (MARK READ ONLY)

EAD
‘O HI{GK SPEEDBPRINTER HIGH €PEED PRINTER

)

o

;&g »

oy 90d SdId

v

P e

A




Type of Reader . .
Characteristics (Pa,, Document, etc.) . > ‘ . .
- IBM 1282 CARD READER PUNCH IBM 1285 JOURNAL TAPE. READER IBM 1287 DOCUMENT READER\
" READS CHARACTERS YES - ¥ : o . 'YES~ Tt YES - S
READS M YES . No YES '
READS BAR °DE - . L
READS MICR .(opncany) ' .
SCAN METHOD MEdnANICAL DISC FLYING SPOT FLYING SPOT
RECOGNITION METHOD STROKE ANALYSIS CURVE TRACING & STROKE CURVE TRACING & STROKE
ANALYSIS ANALYSIS.
FONTS READ - IBM 1428, NATIONAL CASH IBM 1428, 1428E; SELF CHECK 7B,

AN

CHARACTER'SETS
MAXIMUM READING SPEED

- (Characters per second)
MAXIMUM DOCUMENTS

(per ‘minute)
FEED MECHANISM
* . PAPER TRANSPORT (type)

SORTING MECHANISM
OUTPUT MEDIA

: OPERATING CONTROLS

ERROR CORRECTION
‘ ROUTINES .

' & MACHINE FLEXIBILITY
SPECIAL FEATURES  °

/ TYPICAL APPLICATIONS
‘ =, ¢
. DOCUMENT B1zE
/
GUIDE EDGES

MARGINS

MAXIMUM CHARACTERS
PER LINE -
TO ERANCE BETWEEN
ACTE

RS
MAXIMUM LINES (inch)
PAPER WEIGHT (ranges)
GRAIN DIRECTION
RESPONSE SYSTEM (Visual,

Ultraviolet, ete.)
IMPRINT METHOD

IBM- 1428 & '1428E, SELFCHEK 7B

NUMERIC LT T
267

i - . P
200 . o .8
FRICTION
CLUTCéi A
SINGLE STACKER
PUNCHED CARDS
OFF LINE .
RESCANS, Sﬁ;F CHECK DIGITS

AUTOMATIC_ INSERTION OF
CORRECT CHARACTER .

READS SELECTIVE FIELDS

RE
. AND REVERSE IMAGES

-

, CREDIT CHARGING, \PETROLEUM

RETAIL, HOSPITALS

S’I(‘:ﬁll))ARD 51 OR 80 COLUMN TAB
LEFT AND RIGHT EDGE

DEPENDS ON FONT, DOCUMENT
SIZE, AND FORMAT
o ORIENTATION . .

1428 - .010”, 1428E & 7B - .105”

100# TAB CARD STOCK
PARALLEL 70 FEED -

e

IMPRINTER TYPEWRITER PENCIL CASH REGISTER, ADDING
ACHINE, ETC.

(MARK READ

S MARK SENSE DOCUMENTS

.

REGISTER NOF ,
NUMERIC .

2200 LINES PER MIN.

vacuum ° 7 .
BELT . : -

COMPUTER

ON LINE *

RESCANS, MARKS DOCUMENTS
CHARACTER DISPLAY &
KEYBOARD ENTRY*-

FORMAT CONTROL BY COMPUTER,
LIMITED FIELD SELECTIVITY

20

»
REGISTER SALES & INVENTORY

[ ¢ .
S’];‘P%NDARD JOURNAL TAPES 131
RIGHT EDGE .
" .100~FROM RIGHT EDGE -

e}

..110” FROM LEFT EDGE"

- e
.

32 -
014> .

Y

6 ' .
16# TO.€0#, CAL. 00257-.0045” .

£ L]
4

' IMPRINTER, mcn SPEED -
WRIDER

121, 12F; USASI HANDPRINTED
3/16" GOTHIC .

ALPHANUMERIC s

L
szoo LINES PER MIN. -
VACUUM s -
BELT
THREE STACKERS
COMPUTER

ON LINE WITH IBM 360 SERIES, °

RESCANS MARKS DOCUMENTS,

ARACTER DISPLAY
YBOARD ENTRY
FORMAT CONTROL BY COMPUTER,
READS SELECTIVE FIELDS
READS MARK SENSE DOCUMENTS
.+ AND HAND PRINTED' DIGITS ~
0-9 &5 ALPHA SYMBOLS SERIAL
NUMBERING |,

SALES RECEIPTS, TURN AR UND
DOCUMENTS, INVENTORY,
BILLING

2.25 x 3.00 TO 5.91 x 9.00 T

BOTTOM OR RIGHT EDGE

DEPENDENT ON ORIENTATIO%
1/8” FROM ALL EDGES WITHIN

WINDOW SIZE 4.25” x 6.007,
85 o
. . I “
g :
. . .
20# TO 1003 :
' -

¢

»

PRINTER,
HANDPRfNTING c
REGISTER . .

.

.
.
I
hy

or 90d Sdard
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« Characteristics

Type.of Reader ) ; A

READS CHARACTERS
READS MARKS
READS BAR CODE

* READS MICR (Optically)
SCAN METHOD IO

RECOGNITION-METHOD
FONTS READ

-

CHARACTER SETS .
MAXIMUM READING SPEED
(Characters per second)
MAXIMUM DOCUMENTS
(per minute) .
- FEED MECHANISM
PAPER TRANSPORT
. SORTING MECHANIS
5 OUTPUT MEDIA

OPERATING.CONTROLS

¢
{u ype)

® o ERROR CORRECTION
& ROUTINES '

+  MACHINE FLEXIBILITY
% SPECIAL FEATURES §

TYPICAL APPLICATIQNS

DOCUMENT SIZE
{ GUIDE EDGES “

MARGINS -

MAXIMUM CHARACTERS
PER LINE - .
. TOLERANCE BETWEEN:,
CHARACTERS
MAXIMUM LINES (ifich)
PAPER_yEIGHT (ranges)

GRAIN DIRECTION

RESPONSE SYSTEM (Visual,
Ultraviolet, etc.)

IMPRINT METHOD

\ e
“

4

. (Page, Document, etc.) . . T .
IBM 1288 PAGE READER -, IBM 1418 DOCUMENT READER IBM 1428 DOCUMENT READER
YES YES * YES - .
YES YES YES
B ' /
" FLYING SPOT MECHANICAL 'bIsc - sc&réxgmc DISC, MECHANICAL
CURVE TRACING & STROKE MATRIX. MATCHING. ) 'MATRIX MATCHING
ANAbYsIS - o A W o
USASI—A, HANDPRINTED, 3/16” IBM 407-1; IBM 407E- IBM 1428 : _
GOTHIC, USASCSOCR K ' . ‘ L
HANDPRINTING . , P/ -
ALPHANUMERIC NUMERIC: < ALPHANUMERIC (PLUS SYMBOLS)
1000.(MACH.) 300 (HAND) 500 - 500 , >
e Xt . "y . -
DEPENDERT-QN FONT STYLE 420 - 400
READ AND OTHER FACTORS _ o«
> ' FRICTION : *,. FRICTION > \.
BELT VACUUM DRUM - BELT * VACUUM DRUM - BELT
DUAL STACKERS / . “\MULTI. STACKER MULTI-STACKER .
COMPUTER COMPUTER DATA-TO COMPUTE

ON LINE WITH IBM 360 SERI‘ES

ON LINE WITH IBM 1400 AND 360 or§ LINE TO I
ES . ’ 60 SERIES COMPUTERS

\ SERI
RESCANS, CHARACTER DISPLAY \RESCANS, CHARACTER DISPLAY, RESCANS

-

* FORMAT CONTROL BY COMPUTER,

READS SELECTIVE FIELDS
- READS MARK SEN DOCS &

HAND PRINTED DIGITS 0-9 + C,-

¥ Z, T,.S, X, SERIAL NUMBERING

OF PAGES: .

SALE & INVENTORY REPORTING
UPDATING FILES

3-x 65 TO-9 x 14

TOP OR LEET
ON ORIENTA

1” FROM TOP U
IS 1/2”” FROM, ALL OTHER
EDGES, FORMATED M.ODE I8

1/8".
81—FORMATED, 80 UNFORMATED
014" i

‘6 .
16# TO 1004

3

TYPEWRITER, HIGH SPEED
PRINTER, HANDPRINTING

B e

Epgg, DEPENDENTO
RMATED MODE BOTTOM EDGE ° .

~ KEYBOARD ENTRY___

FORMAT CONTROL BY COMPUTER, READS SEI/{CTIVE FIELDS -
READS SELECTIVE FIELDS . -

’ ~

READS MARK SENSE DOCUMENTS READS MARK SENSE DOCUMENTS »

AND REVERSE IMAGES AND REVERSE IMAGES

A
TURN AROUND DOCUMENTS; UPDATING FILES

00 SERIES &

.

BILLING, - INVENTORY - SUBSCRIPTIONS,’ ADDRESSES
- 3-1/2 x 2-1/4 to 8-3/4 x 4.1/4 -
BOTTOM EDGE BOTTOM EDGE ’

.188” FROM TOP & BOTTOM, *
276" FROM LEFT
f 80 .-

.010” / ’ ‘. -

.188” FROM TOP & BOTTOM, 275"
FROM LEFT — '

80
W g
0107 =S ,

10 . )
MODELS 1 & 2 4
20# to.125

10

20# TO 100#, MODELS 1 & 2-20# to 100,

MODEL #3_- # Model 8 2040 1354 o7
- ~ N\ - ~ - N .

3 g -,

HIGH SPEED BRINTER, PENCIL- _HIGH SPEED PRINTER
(MARK READ): ‘

R

TYPEWRITER PENCIL (MARK®
READ) o

.

oy and Sdl%,\

o
.

AL -
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oy and sdId

PE—

. - . N 4 .
~ . ¥ .° . - /_/\ ’ i
R A
s . . v
. . * v , Type of Reader ¥
Characteristics (Page, Document, etc.) /
) ” I . ~
- HONEYWELL . MOTOROLA MDR-1000 NCR 420:2 TAPE READER
ORTHOSCANNER 289-8 - DOCUMENT READEIS . o
~READS CHARACTERS No NO . - YES h
READS MARKS . YES (BAR CODE) YES ' NO ‘ ¢
READS BAR CODE ‘ :
READS MICR (Optlcally) o ! .

+ SCAN METH PHOTOCELL » } PHOTOCELL . PHOTOCELL MECHANICAL DISC
RECOGNITION METHOD ) . - MATRIX MATCHING . .
FONTS READ °  BAR'CODE MARK Rrg:émmq AND HOLLERITH NCR-NOF -

. 1)
CHARACTER SETS . H 1800 HEXADECIMAL CODE . NUMERIC PLUS SYMBOLS
'MAXIMUM READING SPEED N v - . 1664 N
(Characters per second) S ‘ ) ~ . . ' ‘o
MAXIMUM DOCUMEN S 200 TO 600 . - 3120 LINES . .
w(per mirute) ‘ - . ’
F M NISM . FRICTION & VACUUM ROLLERS - .
, PAPER TRANSPORT (type) . JOURNAL SPOOLS- v
~ + SORTING MECHANISM >
OUTPUT MEDIA PUNCHED CARDS, PUNCHED PUNCHED PAPER ‘TAPE, DATA - DATA TO. GQMPUTER TAB GARDS,
PAPER TAPE TRANSMISSION .PUNCHED "PAPER TAPE,
o - - . .’ MAGNETIC, TAPE .
OPERATING CONTROLS'® OFF LINE . OFF LINE ° . a ON: OR OFF LINE WITH NCR, IBM
. : : . e 8%0 SERIES AND UNIVAC '9000
= . . o S~ RIE
" ERROR CORRECTION o . . ey e, RESCANS MARKS DOCUMENES
ROUTINES x, v CHARACTER DISPLAY,

MACHINE FLEXIBILITY

-~
IS

SPECIAL FEATURES'
TYPICAL APPLICATIONS

DOCUMENT SIZE -

GUIDE EDGES. . v
. MARGINS
“  MAXIMUM CHARACTERS
PER LINE
. TOLERANCE .BETWEEN
CHARACTERS

MAXIMUM LINES (inch)
RAPER WEIGHT (ranges)

GRAIN DIRECTION
RESPONSE SYSTEM (Visual,
Ultraviolet, etc.)

; Aiz‘m'f METHOD

v

.
READS SELECTIVE FIELD

DATA .TRANSMISSION

* UTILITY BILLING INSURANCE
‘PAYMENT COUPON ¢

6 x 3-1/2 to 8 x 3-1/2

%

204, 24# or 100#

N

.

!

R'!ADS SELECTIVE: FIELDS

. . . ‘ ~
READ PUNCHED HOLLERITH CODE H

INSURANCE; CLAIMS, ORDER

ENTRY, BILLING, METER
*_READING

KEYBOARD, ENTRY

FORMAT «CONTROL, EDITING AND
FIELD SELECTION BY
PLUGBOARD .

ER LINE ENTRY )
ISTER SALES "

~

RE

. .- INVENTORY + ,

STANDARD 51 OR 80 TAB CARDb STANDARD JOURNAL- TAPE

3% to 8% X UPWAR

)
¢

I

20# TO 126#

> 5 °
[-4

131 x 3-1/4

4 ] .
- NCR RECOMMENDS THEIR 2AM3
PAPER ROLLS
N,

HIGH SPEED/ RINTER, .PENCIL - TYPEWRITER (MARK READ ONLY), CASH REGISTEI% ADDING °

(MARK- READ) s e

HIGH SPEED PRINTER, PENCIL

o

)

-

MACHINE

N -
. .
° N
-

LY
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Characteristics I "

. Type of Reader °* . ] .
(Page, Document, ete.) .
: ~de

OPSCAN 100 & 70

et PAGE READER -

READS CHARACTERS NO
READS MARKS YES.
READS BAR CODE "
READS MICR (Optxcally) -
SCAN METH PHOTOCELL !
RECOGNITION METHOD :
FONTS READ MARK READING ONLY
CHARACTER SETS, . N
" *MAXIMUM READING SPEED - B

(Characters, per second) -

MAXIMUM DOCUMENTS
(per minute) .
FEED MECHANTSM g
PAPER TRANSPORT gype)
* SORTING MECHANIS
OUTPUT MEDIA

.

PUNCHED CARDS OR TAPE

MAGNETIC TAPE
OPERATING CONTROLS OFF LINE
ERROR CORRECTION =  ° ,
-ROUTINES o
MACHINE FLEXIBILITY READPS SELECTIVE FIELD

L9

SPECIAL FEATURES

“a

- b -

'I‘YPICAL APPLICATIONS SCHOOL GRADING INVENTORY

\ SALES & STATUS REPORTING
DOCUMENT SIZE 8-1/2 x 11
GUIDE EDGES - ' : '
MARGINS
MAXIMUM CHARACTERS 2840 RESPONSE POSITIONS
PER LINE - ILABLE .
TOLERANCE BETWEEN .
. CHARACTERS )

MAXIMUM LINES (inch) . -
. PAPER WEIGHT (ranges)

GRAIN DIRECTION
l\RESPONSE SYSTEM (Xsual, o~

-

.,
¥

{ anUltraviolet, ete.)
%L' PENCIL

-IMPRINT METHOD MARK READ

) ONLY), ~ HIGH SPEED PRINTER,
% ) z HIGH SPEED PRINTER “TYPEWR

OPSCAN 288 DOCUMENT READER PHILCO 6000 PAGE READER

YES o YES
NO YES
PHOTOCELL FLYING SPOT

MATRIX MATCHING

USASCSOCR, ‘E-13B, IBM 1428, 407E MULTIFONT
; HAND PRINTING (CHOICE OF

’ ONE)
» NUMERIC PLUSC, N, S, T, X, Z, +, ALPHANUMERIC' PLUS SYMBOLS
AND HYPHEN RN .
800 : y e
O - .
DRIVE BELT “ .

DUAL STACKERS
MAGNE?YIC TAPE, 7 OR 9 TRACK, MAGNETIC TAPE, PUNCHED
550/800 BPI CARDS OR PAPER TAPE, OR
. DATA TO COMPUTER
OFF. LINE OFF LINE

ERROR CHARACTER SUBSTITUTED : ,
FOR UNREADABLE CHARACTERS

"READS INTERMIXED OR SELECTIVE FIELDS; EXTENSIVE"

SELECTIVE FIELDS— FORMATING AND EDITING
PROGRAMMED BY PLUGBOARD ~FEATURES
: : MARK READING, HEADER
' DOCUMENTS CAN BE USED FOR
'd ) FORMAT SPECIFICATIONS TO

" PROGRAM
SALES RECEIPTS TURN AROUND UPDATING FILES INVOICING
B?ICIH%IIENTS INVENTORY SH PPING

2-1/2 x 2-1/2 TO 8- 1/2 x 4~1/2 - OPTIONAL SIZE ANGQ

. AVAILABLE (DEPEND ON
' ) i MODEL) .
80 (MACH.) 25 (HAND) 75
’ * >
(MACH) -2 (HAND)
20# TO 1254 20# to 125#

TYPWRITER, PENCIL (MARK READ)
ITER, IMPRINTER, . . i
HANDPRINTING - .
’_' ’ ..

0y 90d sdla

.

- o, Ly




Y

.

N
A ¢ )

. . Type of Reader . ’ E
Characteristics (Page, Document, etc.) . . . @
’ RCA VIDE‘OSCAN REI EL RONIC RETINA REI ELECTRONIC RETINA PAGE g , .
) DOCUMENT READER - DOCUMENT READER . READER w
READS CHARACTERS YES - YES % YES - “« 8
READS MARKS A YES ' o YES \ ~  YES - Lo
READS BAR CODE * ) , e
READS MICR (Optlcally) .
SCAN METH VIDICON RECOGNITION PARALLEL PHOTOCELLS, PARALLEL* PHOTOCELLS, :
. : PHOTOCELL RETINA PHOTOCELL RETINA
RECOGNITION METHOD STROKE ANALYSIS "MATRIX MATCHING MATRIX MATCHING . ‘ -
FONTS READ RCA N-2° . - MULTIFONT, HANDPRINTING MULTIFONT .
CHARACTER SETS NUMERIC PLUS SYMBOLS , ALPHANUMERIC PLUS SYMBOLS ALPHANUMERIC PLUS SYMBOLS
MAXIMUMREADINGSPEED 1500 -« . 2400 2400 . .
(Characters per.second) ! ; > . . ’
« MAXIM DOCUMENTS 1800 . . 1200 24 ' . =
(per minute) ° . . . ’ ’
FEED MECHANIS VACUUM VACUUM VACUU NN g - . ¢
PAPER TRANSPORT (tYﬁe). BELT - DRUM 3 BELT . . DRUM IA .
SORTING MECHANISM « DUAL STACKERS . MULTI-STACKERS MULTI-STACKERS '

OUTPUT MEDIA

OPERATING CONTROLS

ERROR CORRECTION
ROUTINES .

MACHINE FLEXIBILITY

SPECIAL FEATURES .

TYPICAL APPLICATIONS

DOCUMENT SIZE
GUIDE EDGES

©

-, MARGINS

-~

MAXIMUDIIJ CHARACTERS

PER L
. TOLERANCE BETWEEN
CHARACTERS
MAXIMUM LINES (mch)
PAPER WEIGHT (ranges)
GRAIN DIRECTION

RESPONSE SYSTEM (Visual,

- Ultraviolet, etc.)

! () iMPRINT METHOD

ERIC

'READS MARK SENSE & PUNCHED READS MARK SENSE & BAR CODE, MARK READING AND BAR CODES,

DATA TO COMPUTER"'“““'

PRINTER, PUNCHED CARD®OR
TAPE, "MAGNETIC TAPE

ON LINE WITH RCA SPECTRA 70 OFF LINE ‘
ERROR CHARACTER SUBSTITUTED VARIES BY P OGRAMS -

~FOR UNREADABLE CHARACTER
LIMITED FIELD SELECTIVITY BY FOR

EXTERNAL COMPUTER

HOLES

TURN AROUND DOCUMENTS,

BILLING, INVENTORY _

TN 2% x 4 TO 2% x 8%

1

80

6 .
,12# to I25#~ -«

e

'RESCANS-SORTS OUT -ERRORS
TTING AND EDITING
PUTER, READS INTERMIXED
FONTS & SELECTIVE FIELDS °

CO

ACQUMULATES TOTALS
TURN AROUND DOCUMENTS,
AIRLINE TICKETS, PETROLEUM
, CHARGES

31/4 x 3% TO 8%‘

. RIGHT AND BOTTOM EDGE,

" 200" FROM TOP AND BOTTOM,
375" FROM LEFT AND RIGHT

*

b4 -

90

-CHARACTERS MUST NOT OVERLAP

8 .

3

, PARALLEL TO FEED

HIGH SPEED PRINTER PENCIL
(MARK READ) .

- . .

IMPRINTER, TYPEWRITER HIGH TYPEWRITER HIGH SPEED * )
: SPEED PRINTER HANDPRINTING PRINTER, PENCIL (MARK READ) a

PRINTER, PUNCHED CARDS OR
TAPE, MAGNETIC TAPE

OFF LINE

VARIES BY PROGRAM,
RESCANS-SORTS OUT ERRORS

FORMATTING AND EDITING BY

COMPUTER, READS INTERMIXED
FONTS AND SELECTIVE FIELDS

ACCUMULATES TOTALS
«<-UPDATING FILES, .

SUBSCRIPTIONS, STATUS
CHANGES, AIRLINE
3% x 3% to 14 x 14 i
RIGHT EDGE °

.

250" FROM TOP BOTTOM &
LEFT EDGE, 500”7 FROM RIGHT )

EDGE

150 ,
CHARACTERS MUST NOT
OVERLAP .
1

8 -.
16# to 324 o

N

3

-~
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Characteristics

-

Type of Readér
(Page, Document, etc.) .

READS CHARACTERS
READS MARKS’

READS BAR CODE
READS MICR (Optically)
SCAN METHQD
RECOGNITION METHOD

FONTS READ

"-CHARACTER SETS
MAXIMUM READING SPEED

(Characters per second)
MAXIMUM DOCUMENTS
(per minute)
FEED MECHANISM .

NO -
YES

' PHOTOCEL

MARK-READING ONLY .

PAPER TRANSPORT (type)‘\ :

SORTING'‘MECHANISM

"OUTPUT MEDIA

OPERATING CONTROLS

ERROR CORRECTION.
ROUTINES

MACHINE+~FLEXIBILITY

-

SPECIAL FEATURES !
H d K

%
Ve

TYPICAL APPLICATIONS

DOQCUMENT SIZE

GUIDE EDGES
MARGINS

MAXIMUM CHARACTERS
PER . LINE .

.

TOLERANCE BETWEEN- -

CHARACTERS -
MAXIMUM LINES (inch) °
PAPER WEIGHT {ranges)

- GRAIN DIRECTION
RESPONSE SYSTEM (Visual,

Ultraviolet, ete.)
IMPRINT METHOD

PUNCHED CARDS

OFF LINE
- ‘
READS

SCHOOL GRADING,. INVENTORY,
STATUS & SALES REPORTING = INVENT

STANDARD 80 COLUMN TAB
CARD .

Sl

40

1004 TAB CARD STOCK

PENCIL (MARK READ)

SELECTIVE FIELDS -
PROGRAMMED BY PLUGBOARD

REMINGTON-RAND CARD READER SCAN DATA SERIES 300 PAGE
PUNCH READER

* YES, 3
NO . . )
) - & : o
FLYING SPOT ;
. N
MULTIFONT . -

- HANDPRINTING

ALPHANUMERIC PLUS SYMBOLS

= DATA TO TAPE IN GENERA_L

-PURPOSE €OMPUTER .
ON LINE TO SMALL GENERAL
PURPOSE COMPUTER ,

i - @

READS SELECTIVE FIELDS—
FORMATTING & EDITING BY
COMPUTER .

READS JOURNAL TAPE AS -

- OPTIONAL FEATURE, . 1 .
-HANDPRINT-—10 NUMERIC & -
10. SYMBOLS

6% x 8 TO 11 x 14

e

96 -

[

154 TO 32 !

-
s

TYPEWRITER, HIGH SPEED
PRINTER, HANDPRINTING

-
X} .~ -

INSURANCE_CLAIMS, ORDERING,
ORY, UPDATING FILES

]
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