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- FOREWORD -

, /
{This Foreword is not a part of the American Standard/BCl?/Car-d Code. )
This American Standard presents the standarc‘l\'BgD)Card Code method,

Other standards will specify the dimensions and quality of punched paper
cards, and the dimensions and locations of the holes pimched in the cards.

'The coded representation on the twelve row punchcd card was developed

from research, review of historical work and careful consideration of the -
use of punched cards in information processing and communication.

‘Resolution of several confhctmg requlrements is reflected in the standard

representation,

This standard was approved as American Standard by the American
Standards Association on

Suggestions for improvement gained in the use of this standard will be

- welcome. They should be sent to the American Standards Association,

Incorporated, 10 East 40th Street, New York, New York 10016,
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The ASA Scctional Committee on Computer_s and Information Processiug,
X3, had the following personnel at the time of approval:

At the time the proposal was developed and processed through ASA X3.2
Subcommittee, the Subcommittee membership was as follows: T

At the time this standard was processed by X3, 2, 3,.'.the Task Group
membership was as follows: R
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3.- NOTATION

3.1 The standard row positional order and notation for the twelve row
punched card reading from top to bottom of the card are row 12, row 11,

‘row 0, row 1, row 2, row 3, row 4, row 5, row 6, row 7, row { and row
9. The presence of 12, 11, 0, 1, 2, 3, 4, 5, 6,.7, 8, or 9 in the body of

the Code Table corresponds.to a punch in row 12, 11, 0, 1, 2, 3, 4, 5, 6,
7, 8, or 9, respectively, of the cax/'d. . ' K

3.2 This standard specifies thej/'BCD,hole-pattern representation of the
American Standard Code for Information Interchange ( )

when punched in the standard twelve-row punched card, hereafter referred . =

to as the BCD representation. A single hole-pattern (such as 12-2, or
such as 11-8-6, or such as 11-9-8-6) is to be punched in a single column
of the standard twelve row punched card. ' '

4, LEGEND

4.1 A particular hole-pattern may be referred to as being in Code Table -
position x/y, where x is the table column and y is the table row. The
vertical columns (x) in the body of the Code Table (not to be confused with.
columns on a punched-card) are designated column 0, 1, 2, 3, 4, 5, 5,
and 7 for reference purposes only. The horizontal rows (y) in the body of
the Code Table (not to be confused with rows on the punched-card) are
designated row 0, 1, 2, 3, ---, and 15 for reference purposes only,
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5. QUALIFICATIONS

5.1 The standard does not 1nc1ude any redundancy or define techmques for
error control,

5.2 It does not specify a standard card sorting sequence.

5.2 The standard does not specify bit-patterns. The control and graphic
characters for this standard are from the Amer;ca.n Standard Code for
Information Interchange ( ), and are ~rranged in the code table '
in the same code positions, that is, with the same row-numbers and
column-numbers as in ASCII.

5.4 The size, shape, and location of the holes and the physical character-
istics of the card are specified in separate standards.

5.5 In practice, with respect to card codes, "BCD'" and ""Hollerith'" are
uscd synonomously,

5.6 Deviations from the standard may create serious difficulties in
general information interchange. Such deviation should be used only with
full cognizance of the parties involved. The use of hole-patterns not
defined in this standard is considered a deviation from the standard.

5.7 The appendices to this standard cover criteria, evaluatlon, design

considerations, vocabulary, rclated standards.
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APPENDIX A - SPECIFIC CRITERIA

A.1 INTRODCTION-

This Appendix contlins the criteria on which the design of the code was
based. Not all criteria have been entirely satisfied, some are conflicting.
The characteristics of the representation are an acceptable compromise of
these divergent criteria, ' ' - |

The code,

A.2 CRITERIA

when punched in a card, shall not _appreciabiy weaken the card,

that is, the code shall cause a minimum number of holes to be punched,
Another way of stating this is that the code shall be designed for:

The code
code,

The code

The code

The code

" .The code

The code

The code

The code
card.

The code

(2) Minimum hole density per unit area
{b) Minimum hole density per column -
{c) Minimum hole density per row

shall be compatible with the common de-facto standard (Hollerith).

shall be compatible with interna'tional card sté.ndards.

shall be designed to be compatible with existing equipment.
shall provide for error detection (parity).

shall represent the full ASCII character s.eto

shall require minimum translation to and from ASCII,

shall provide for logical and orderly expansion t{s larger sets,

shall not decrease the present character storage capacity of the

shall preserve the logical arrangement of the ASCII columns.
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The codes for the numerics shall be readily sight readable,
No mozre than one column shall be used t« represent one character.

All hole-patterns in the set sh‘alllrequir'e the same number of..punchable
positions, '

The code shall be such as to require the minimum number of passes in.
mechanical sorting. '

The code shall be capable of being implemented in the standard card,

Character representation shall be independent of column location,
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APPENDIX B - EVALUATION

B. 1 INTRODUC TION

A number of different card code concepts were studied, Eventually,
attention was devoted chiefly to three types of card codmg

(a) Direct Binary Representation
(k) Twelve Row Representation of
ASCII (Decimal ASCII)

(c) <BC/D epresentation

The Direct Binary Repr esentauon is one in which bl of ASCII is punched in

row 1 of the card, bz in row 2, etc.

The BCD Representation is an extension (and modlflcatlon) of the comimon
de-facto-standard Hollerith punched card code.

The Decimal ASCII representation is a compromise representation using
some of the features of the Hollerith code with some of the translation
features of the binary representation. :

B.2 EVALUATION OF CRITERIA

This standard is an extension of the common de-facto-standard Hollerith
punched card-code. This section describes the degree to which the criteria
presented in Appendix A are satisfied by this standard.

el

The following criteria are clearly satisfied by thc;‘BCD)representation:
N
i1} The code should represent the full ASCII character set,

Z) No more than one column shall be used to represent one character.
3) Character representation should be independent of column location.
4) The code must be capable of being imp‘emented in the standard card.

5) The code should not decrease the present character storage capacity -
of the card.

6) All hole-patterns in the set should require the same number of
punchable positions.

7) The codes for numerics should be readily sight-readable.
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"The following criteria are .,atlsfmd in part. - with the degrec of compliance
as indicated:- :

1)

2)

3)

4)

5)

‘pass per column., For a sﬁwle

The code should be compatible W1th the common de-facto~standard
domestic code (Hollcmih) :

The BCD)reprosentaflon of the numerics and the upper-case alpha-.
bet.are’exactly the same as the de-facto-standard. The lower-
case alphabetics, controls and special graphics wcre not available
in general usage to the extent of establishing a de-facto-standard.
Code assignments were devised for these characters (See Appendix

C).

The code, when punched in a card, should not app1 eciably weaken
the card. That is, the code should cause a mm’mum number of
holes to be punched.

In the B}a representation, the most frequently used characters
requiré the least number of holes: only one hole for the numerics
and only two holes for the upper case letters.

The code should be capable of being used with existing equipment,

Numeric, upper-case alphabetic and some of the special graphics
can be used with existing equipment. Some modifications are
required to handle the full ASCII character set.

The code should prov1de for logical and orderly expansion to
larger sets.

The/BCD epresentation can be expanded to a larger set than the
128 'characters specified in ASCII,

The code should require the minimum numbe1 of passes in
mechanical sorting.

o
For numeric-only data, the’ BCI/)}epresentatlon requires only one
ase of alphabetics, two passes

per column are required, Some recognition circuitry is required
to provide the minimum number of passes for data using the full
character set, ‘
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The following criteria are not satisfied by the BCD representation:

1)

2)

3)

4)-

The code should provide for error detection (parity).

The BCD representation requires all twelve rows and therefore
cannot provide for a parity hole punch. However, equipmeaat
checks such as double-punch and blank-column detection for
numeric fields, and system/procedure control techniques have
been successfully employed for error detection, This standard
continues the requirement for such practices. o

The code should require minimum translation to and fromv.ASCII.

The BCD Irepresentation does not provide fgﬁr.ndinimum trans-
lation,

The code should pi’éserve the logical arrangement of the ASCII
columns, ‘

Since the originall Hollerith code pre-dated ASCII, there is not a
logical relationship to the ASCII columns, except for Columns 1
and 2, ’

The code should be compatible with international card standards.

At present there is no international punched card code, but there
are a number of punched card codes in use internationally which
use the 80-column card. The numerics are represented in these
codes by the same ten unique punches as in this standard.
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APPENDIX C - DESIGN CONMSIDERATIONS

C.1 INTRODUCTION

The standard BCD representation was designed to provide for represen-
tation of the full ASCII character set in punch cards, in a code which
incorporated and extended the de-facto standard code. Such a code would
thus permit continued use of existing equipment, files, tabulating pro-
cedures and data code structures based on a subset of the full ASCIL. The .
inherent benefits of capability for full interchange of cards and data from
users of the subset to the full set and limited interchange in the reverse
direction are thus extended to the large body of producers and users of

current card equipment.

The punch card is unique as an input/output medium for data proces sing
systems, in the variety of types of usage to which it is put. In some
applications it serves as the unit record for storage of data, being created,
processcd, stored and reprocessed repeatedly over z long life cycle in a
single machine facility and handled exclusively by trained operators. In
other applications it is punched solely for the purpose of a single reading
into an electronic data processing system, and having served that purpose
is immediately destroyed. In a different situation, it is punched as a
result of a data processing operation, distributed to clerical staffs or the .
general public and after considerable manual handling is returned to 2

data processing facility, not necessarily its originator, to serve as an’
input medium to further processing. The 80 column cards used for these-
various purposes have to date been punched with the Hollerith code, which
nad thus acquired the status of a de-facto standard. The ability of the
code to serve this variety of purposes, together with the iarge investment
in hardware'and software based on the code, warrants its extension to pro-
vide capacity for interchange between the ASCII world and the de-facto
standard Hollerith world. '
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C.2 DE-FACTOR STANDARD HOLLERITH

The Hollerith code in'general usage had many requisites of a standard
specification. The majority of 80 column punched card equipments and
hence the applications employing them had a set of 48 characters. This
sct provided: ' '

i

Blank or space - 1 character
Numerics 0-9 - 10 characters
Letters A-2 - 26 characters,

for a total of 37 characters, leaving eleven character positions for assign-
ment to punctuation or other special symbols. For the basic 37 characters
there was almost complete uniformity in the hole-pattern assigned to each
graphic. ‘ ' ' | ' ‘

For the eleven positions in the set remaining for special symbois there
were a number of different subsets developed by producers and uscrs.
However the majority of applications were found to use one of two common
groupings of spevrial symbols, as follows: '

set & [spfo-9faz [ ], [«]/-[s]ele«|%]x|

N NN

. Set H SP{0-9|a-z |. |, |*=1|/]-

€2

These are frequently identified in the literature 2s Set A and Sct H. The
same cleven hole palterns were assigned in all cases, but between these
two scts, the last five of the graphics listed were different for the same
hole pattern.

In addition to these 48, soine punched card equipments had sets containing
as many as 16 additional, for totals up to 64 characters. These varied
widely, both in the graphics and in the hole-patterns assigned in the extensic
to the basic set, '
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C.3 EXTENSION

Since there were almost no deviations in the hole-pattern assignments to.
the numerics and letters, these code astignments were placed directly in
the BCD representation, ' :

Surveys of existing installations showed the single most widely used
grouping of special symbols to be Set A, Accordingly, the hole-patterns

‘assigned to these symbols were incorporated in the standard. ‘However,

since the lozenge [J{| 1is not an ASCII character, the hole-pattexrn
assigned to it in Set A has been assigned to the ASCII character 1.

Further assignments of hole-patterns were then made to accommodate the
remaining ASCII graphics, The de-facto Hollerith had not contained the
ASCII control characters. Since new hole-patterns had to be devised for
all characters in ASCII columns 0 and 1, the hole patterns for these two
columns were developed with a logical relationship to the ASCII table.

Further, to accommodate the requirements of 8-bit environments to pro-
vide 256 hole patterns, a 256 character chart follows, in which the 128
hole-patterns and character assignments of the chart in Section 2. of this
standard are embedded, and in.which 128 additional hole-patterns, as yet
unassigned, are shown., :
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In the 16 x 16 Table, the heavy lines partition the ta.ble in four blocks as follows:

S Block 1:
i 3 Block 2:

2 {"“;'! Block 3:
LV % 5 Blockd4:

Zone punches at top, digit punches at left, of tatle.
Zone punches at bottom, digit punches at left, of table.
Zone punches zt top, digit punches at right, of tablc.
Zone punches at bottom, digit punches at right, of table.
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Proposed Amexican Standard Specification for Gener.! Purpose
Paper Cards for Inférmation Processing: X3.2/76, February 3,.
1964, ' '

Proposed American Standard Specification for Rectangular Holes
in Twelve-Row Punched Cards, .. o ‘
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SECTION I
'SUBCOMMITTEE REPCRT

The X3.2 Subcommittee was assigned the responsibility for developing recom-
. rmendations for: {1) a standard coded character set and recording formats for the
~~ general interchange of information among information processing systems, com-
funications systems and associated equipment, and (2) the representation of the
standard coded character set in the principal media (punched tape, magnetic tape
and punched card) of general information interchange. ' : : ’

The standard code character set achieved the status of an American Standard
~ (Document X3.2-1963) on June 17, 1963. At the present time, there are three
23. 2 task groups actively developing proposals for the representation of the
Arerican Standard Code for Information Interchange (ASCII) in the three principle
rmedia. These are: X3.2.1, Magnetic Tape; X3. 2. 2, Punched Paper Tape, and
X3.2.3, Punched Card,

Task Group X3.2, 8 held its first meeting on December 12, 1981, Subseguent to

the formation of this Task Group, the development of standards for punched cards

was transferred to the Joint Working Group on Rnched Card, drawing together mem-

bers from X3, 2. 3, X4-A4, and EIA TR 27. 8, 1, the first meeting was held on M2y 15,

1882. Afteraperiod of J oint Working Group activity, the responsibility for the devel-
- opment oI a proposed American Standard for punched cards was reassigned to X3, 2, 3,

the first meeting of the reactivated Task Group was held on March 6, 1963.

The development of this punched card standard was agreed upon after a detailed re-
view and analysis of exisiing punched card codes as well as several alternate repre-
7 sentations which included (1) binary representations of ASCII and (2) a decimal-ASCI
réepresentation, These alternate representations are described in Section I on Code
Development. The extended Hollerith represenation was selected rather than onz of
the alternate representations because it provides (1) maxirum compatibility with the
bunched card codes in widespread use today and (2) the most convenient punched card
interface between the Hollerith environment of data processing systems and the ASCH

environment,
ﬁ

A propesed standard describing the physical requiremerts for the Twelve-row punched-
‘cards to be used with this punched card code is now in the X3 publication interval,

%
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SECTION I

CODE DEVELOPMELT

1. DIRECT BINARY

In the direct binary representation the bits of the ASCII were pleced in the
corresponding numbered rows of the card, i, €., bl of ASCI in row 1, by

in row 2, etc. The "check" or "parity" bit included for error control would
oe placed in row 8. The bit for expansion to a 256 character code set would
be placed in row 0, :

The primary considerations which guided this arrangemenf were:

1) It requires minimum, if any, hardware translation to and from
media using the ASCII code, S S

2) This placement leaves the top of the card free for printing. Appli-
cations exist which require the top area of the card to be without a
concentration of punched holes. However, future consideration of
the "Unassigned Area" of the ASCII code may affect this choice.

3) The arrangement of the bits in card rows 1-7 with parity in row 8
conform to 1 inch eight track paper tape being proposed by the per-
forated Tape Task Group. o '

4 strong disadvantage of this arrangement is the serious weakening of the

punched card due to a large increase in the number of holes and the lacing

caused by always having rows 5 and 6 punched for numeric data, '

The punched card is unique as an input/output media for data processing sys-
tems. Paper tape and magnetic tape are continuous media which are. normally
only handled by trained operators. The punched card, however, is an individual
unit record and is physically handled by many types oi people, both trained
operators and the general public, After human handling. the card is placed in
Teeding mechanisms where it must be fed from a deck of cards, aligned, rapidly
accelerated past reading stations and/or punching stations and finally stacked

in a selected pocket all without reading or punching errors and without jamming
along the card transport, To achieve the required reliability over the humidity
range of 10% to 80% requires that the card be physically as strong as possitle.
To insure maximum reliability of card handling and to minimize the wear of the .
punch and die units, the card should have as few holes placed in it as possible
for the data to be recorded. o '
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A second approach to Direct Binary representation was also considered

in order to minimize the disadvantage above. This method was mvcrtmg
the 5 and 6 bits to zero when bit 7 was a zero. Some relief is ovtained, but
overall the problems caused by the increase of punched holes remain.

2. TWELVE-ROW PUNCHED CARD CODE -
DECIMAL ASCII REPRESENTATION

Another pu'nched card code represcntation for ASCI which was conmdered
is the Decimal-ASCII representatlon which is shown in Figure 1.

In this code the numericc are represented by a single punch in a column

of the card. To accomplish this, no zone punches in the card were associated
with column 3 of the ASCII Code Table (the column which contains the rumerics).

T;.p numerics in Decirnal-ASCII are represented in the punched card in the same

manner that the numerics are represented in the Hollerith representation,

The upper case alphabetic data which is the next most significant data to te placed
in punched cards is represented by e single zone punch in combination with one

or twc digit punches. The lower case alphabet is obtained by placing a second
zone and the one or two digit puncnes used to represent the corresponding upper
case alphabetic characters.

A primary consideration which quiced the arrangement of the deciral-ASCII
punched card code was the objective to achieve minirnal translation beiween the
representation of ASCII in punched cards and its representation in other media.
Decimal-ASCII requires less translation thanthe Hollerith representation and
more translation than the Direct Binary.

Although Decimal-ASCII has a translation advantage compared with the Hollerith

- representation when conversion is from one ASCII media to another, this advan-
‘tage was not sufficient to depart from the de-facto Hollerith punched card code.

Although Decimal-ASCII retained the representation of the numerics, it assigned
new card repreeentations for the alphabetic and commonly used special symbols.
In unit record card handling equipment such as keypunches, soriers, collators,
interpretors where translation is not eraployed, the advantages favor the retention
and continued use of the Hollerith punched card code. By retaining the basic
Hollerith representation in punched cards for ASCII it is practical for the punched
card to provide the interiace between the Hollerith based data processing system
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Code Table *
1y t2]i2]12] 12] (12| |
PUNCH POSITIONS ame | gd 1111 (11 | 1) 11
Q4 olo 0 ~Jolo
(. 3_‘ b7 00001111
ASCII i belOjO|1{t]oflof1]|1
t pgll Ol t1]o|r]o]slo]s
a8 SO X e 7/
D{git Area dits COL ' - :
12345678 9[bs by by by |RO 415] 617
S 1 I
Al 100 _0 1 1 : : '
2 0.0 1 0O 2 | The characters
3 100 L1 3 contained in the ASCII
4 z '} 8 i - 8 E’ : 3 Code Table are to be -
g [0 1006 __] |placedhere. .
7 0 1 1 1 7 . -
8 1_0..0.0_.1.8__.1":
91 _0_ o0 1 9 \
2 a 1_0 1 0 10 ‘
3 8 1 0 _i_ 13 11 | l‘ _
4 8 1 1 0 0 112 A .
J 5 8 1 _1_0_ 1 13 { '
1 6 8 |1 1 1 o [14 i
78 131 1 1 1 |15 - X
‘ . a‘_ . ’
; ¥ Exceptionst | ASCII Code |Card Code | Graphic X
0 , |2/0 | 0100000 No Punch Space
0 “n"‘:' ' ’ ’
‘ et 13701 0410000 0+ |0 {Zero)
Note 1: The row, column a nd bl.. notations shown corre.,pond ‘to the row,
column and bit notation of the ASCII Code ’I‘able
Note 2: The zone and digit punch p051t10ns identify the indlvidua.l rows

in the 12-row punched card
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and the ASCII information interchange systems. The Hollerith representation
provides for comoatibility across the complete range of punched card appli-

- cations from small self-contained systems to international information

interchange systems. The total systems advantages provided by the Hollerith
representation resulted in its adoption rather than the Decimal-ASCI
representatioa for the punched card code. :

3. BCD

The Hollerith punched card code was nct developed in its entirety at one time,
out rather it has been developed in conjunction with the system and apvlication
requirements placed on it. In the beginning, the code consisted merely of
twelve individual punches which represented the ten numeric digits and pro-
vided for two control signals. Recently the punched card code had grown

to represent as many as 256 characters.- A summary of the development

of the Hollerith punched card code from the repreoentatxon of ten nuraerics to .
the 128 characters of ASCII follows.

1. SPACE (BLANK) . .
The absence of any data in a given column of the czrd is
called a "blank" or "blank column." The blank is used
te provide separation between data fields and to space
printers and punches one position without printing or
punching. In addition, a field containing no data is left
blank. It is always possible, therefore, to add data to
a blank field field during a later operation. The fact
that the punched card is typically a formatted record
with pre-determined locations for recording data makes
it possible and desirable to use the blank column as a
separator between alphabetic words, as well as to
reflect the absence of data in an entire field.

2. NUMERALS:

- The first phase in the development of the Hollerith
ovunched card code was the placement of the ten numeric
digits in ten separate rows of the cards. Two additional
rows were assigned for control functions. Even today,
punched cards containing Hollerith codes are frequently
‘referred to as "twelve-row" punched cards, based on the
original design of the card for twelve individual rows of
data., The use of an individual punch for each numeric
digit facilitated the development of equipment to physically
sort and collate the cards as well as an aid in the signt
verification of numeric fields. In addition, the use of
individual rows for numeric digits has permitted the
deve]opment of mark-sensed cards and manual single hole
punching us'tig the same size card.
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LETTERS
A, Capital

In ovder to store alphabetic data for names and addresses,
descriptions of parts, mixed alpha~-numeric fields, etc.,

i* was necessary to devalop a coding system to represent
the 26 upper case alphabetics. . This was accomplished by
placing two punches in a given column of the card, a
numeric digit'punch and a zone punch. The pattern selected
is: :

12 zone plus 1-9 digit for alphabetics A-I°
11 zone plus 1-9 digit for alphabetics J-R
0 zone plus 2-9 digit {for alphabetics S-2

This representation in the punched card for the zlphabetic
characters has been traditionally referred to as the
"Hollerith Representation." The Hollerith methed of
representing alphabetic characters by zone punches over
digits makes it very easy and economical to adapt numeric
sorting machines to the sorting of Hollerith alphabetic
characters.

B. Small

In recent years, there has been an increasing interest in
equipment and systems capable of handling business
correspondence as well as business records. Business
correspondence requires the use of both upper and lower
case alphabetic characters. The ASCII code includes
both cases of the alphabet. The addition to the Hollerith
punched card code to accommodate the lower case
alphabetics was accomplished by adding a second zone
punci to the codes already used for the uppar case
alphabetics as shown below:

12-0 zones plﬁs 1-9 digit for alphabetics a-i
12-11 zones plus 1-9 digit for alphabetics j~r
11-0 zones plus 2-9 digit for alphabetics s-z
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4. SPECIAL SYMBOLS

A. In the printing of normal accounting records, invoices,
cheques, etc., it was necessary to provide a selected
number of special grapnis symbcls. The ones initially
selected and the code assignments given them are:

Card Code  Graphic  Card Code - Graphic.

12 & 12-8-3 .

‘11 - 12-8-4 P
0-1 / © 11-8-3 $

8-3 # 11-8-4 *

84 @ 0-8-3 ,
0-8-4 %

The above 11 special symbols, the 238 alphabetics, the 10
numerics and Space comprise the initial 48 character

set of the Hotlerith punched card code. Eventually, tae
punched card was applied to scientific computing appli-
cations in addition to commezrcial accounting type appli-
cations. The scientific users wanted some different
graphic symbols than were previously provided for
accounting applications. Initially, those graphics were
provided by substituting them for several of the eleven
shown above. The most common pairing or dualing were:

Card Code Basic Graphic - Scientific Gravhic
12 & +
8-3 t =
- 8-4 @ 1
12-8-4 paut )
0-8-4 % (

Numerous other variations also exist. The Hollerith
punched card code no longer had a unique graphic associated
with each code pattern.

- With the development of ASCII and data processing systerms
capable of handling 7~ and 8-bit codes, it was desirable and
ieasible to separate the duals shown above., The graphics
shown under the scienlific graphic option were assigned new
card codes as follows:
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Card Code Graphic

§-5 !

8-6 =
12-8-5 (
42-8-6 4
42-8-5 )

B. Additional Special Symbels, In ASCII there are a

"number of additional special sy:mbols and national usave
o

graphics included beyond the special symbols described
above. The card codes assigned to these graphics use
the remaining 8-zone combinations. These are:

Card Code Graphic Card Code Gfaphic
11-0 1. 0-8-5 —
12-14-0-8-4 \ 11-8-6 ;
0-8-2 ] 0-8-6 >
12-11-8-7 d : \

!

11-8-7 A =3 0-8-7 ?
8-2 : : 8-7 "
12-0 \ 12-14-8-1 )
' ~ 44-0-8-1 {

CONTROL CHARACTERS

The operation of communications systems and equipment

requires the use of a number of special control characters.
ASCII has made provision for 22 unique contrel characters,
To accommodate these controls in the BCD representation,

it was determined that the use of the 9-punch as an additional
This is similar to the method

. used with the 8-punch as a zone to obtain additional special
The codes selectcd are snown. in columns 0 and 1

zone control would be used.

symbols.
of the chart,
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IO CONCLUSIONS

The prepcanderance of punched card equipment in use today employs the

- Hollerith card code, or variations of it. The preponderance of data pro-
cessing punched card applications today are tased on Hollerith card equip- ,
rent; viz,, manual card punching and verifying, manual single hole-punching,
sorti.y, collating, mark conversion, interpreting, report or docurnent pre~
paration, summarizing, calculating, paper tape conversion, card-to-card
transmission, statistical counting-editing, card reade;s and punches as in-
put/output for computers, data collectlon

In the asagmme*xt of graphics to card characters, raost menufacturers' equip-
ments agreée for numerics, alphabetics, and some specials.,. There are varia-
tions in different manufacturer's equipment in the assignment o: many of the
specials to card characters. See the chart "Comparison of 12 Row Punched
Card Codes and Graphic Assignments' that follows. These variations nave
developed because there has been no official Hollerith standard in the past.

This standard for the .BCD . representation of ASCII will provide a blue-

print for the industry so that punched card equipment with a comron Holleritn
code can be produced and the interchange of cards between tese equipments will
be casily and economically accomplished. The establishment of this standard
“ulfills an objective of the X3, 2.3 Task Group to develop a punched card code
standard which'would serve the best interests of users, manufacturers and
general interest groups. The "BCD representation has the advantage of pro--
viding the link between the many Hollerith card applicaticns which have developed
over the years and the information interchange environment of ASCII in the
uture. :
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