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INTERNATIONAL STANDARD

ISO 1004-1977 (E)

Information processing — Magnetic ink character recognition —
Print specifications

1 SCOPE AN
1.1 Scope

Section one
shapes, dimer
four special s
used for the
the various t
considerationg

D FIELD OF APPLICATION

of this International Standard specifies the
sions and tolerances for the ten digits and
ymbols to be printed in magnetic inkt) and
purpose of character recognition. It describes
pes of printing defects and other printing
, together with the tolerances permitted,

SECTION ONE — FONTE 13B

2.2 Dimensions

Detailed dimensions and the reference centre |ines of the
printed characters for Strokes O to 13 are shpwn in fig-
ures 1 to 14 inclusive. Figure 15 illustrates tT character
design matrix. Dimensions of the printed chardcters are as
follows :

1) charactenheight 2972mm  (0.117 in)

and also gontains specifications for signal level 2) charagter widths 1,321 mm 0.052 in)
measurement 1,661 mm 0.065 in)
’ 1,981 mm 0.078 in)
2311 mm 0.091 in)
1.2 Field of application
3} width of horizontal 0,330 mm 0.013 in)
The characterf specified in Section one of this International and vertical bars
Standard werg developed initially for use in banks to permit
automatic dogument handling for bank data processing, bt 4) minimum width of 0,279 mm 0.011 in)
they have apglication to other automatic handling systems horizontal bars (this
as well. specification does not
apply to vertical bars,
see 5.5)
2 CHARACTER CONFIGURATION
5) corner radii 0,165 mm 0.006 5 in)
2.1 Designatjon {except Stroke O,
see figure 1)
The series of |standard magneticink-Characters consists of
ten digits and four special symbols. They are identified as 6) tolerance (average *+ 0,038 mm (£]|0.001 5 in)
follows : edge)
Nigme Designation 3 CHARACTER SPACING AND ALIGNMENT
Zetlo Stroke O
Ong Stroke 1 3.1 Spacing of characters
Twp Stroke 2
Three Stroke 3 3. 1.1 Common ftields (fixed format)
Egur Stroke 4 3.1.1.1 The distance between the right average
ive Stroke 5 .
. edge of adjacent characters shall be 3,175 % 0,254 mm
Six Stroke 6 (0.125 * 0.010 in) (see fi 16)
Seven Stroke 7 ’ - In) isee Tigure ’
Eight Stroke 8 (Average edge is defined and discussed in clause 5.)
Nine Stroke 9
Symbol 1 Stroke 10 3.1.1.2 The accumulation of spacing tolerances in any
Symbol 2 Stroke 11 common {fixed format) field is limited to the extent that
Symbol 3 Stroke 12 the accumulation does not infringe upon the boundaries
Symbo! 4 Stroke 13 defining this field.

1) Asused in this International Standard, the term ‘magnetic ink’’ means ink capable of being magnetized and sensed.
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3.1.2 Minimum space — any field

The minimum space between the right average edge of
adjacent characters, whether they are in the same field or
adjoining fields, can never be less than 2,921 mm
(0.115in). This also applies to variable format fields.
Maximum or other spacing requirements in variable fields
shall be specified by the individual machine manufacturer
involved.

5.3 Average edge tolerance

The average edge tolerance for all stroke edges shall be
+ 0,038 mm (x0.0015in) applied to the dimensions
{(measured from ¢ and §y) that locate the edges. A typical
illustration of this tolerance is shown in figure 20.

The average edge of the radii shall be tangential to the
average edge of the stroke and shall fall within the
+ 0,038 mm (£ 0.0015 in) tolerance specified for stroke
edges. (See 2.2.)

3.2 Alignment of Tivaracters
3.2.1 Definition

alignment : The |relative vertical location of a character
with respect to adljacent characters within a given field. The
horizontal centrd line of each character is indicated on
drawings of the grinted character by the symbol d;H. These
centre lines servp to establish vertical alignment of all
characters, since all characters are designed about the same
horizontal centre [line.

3.2.2 Tolerance

Vertical alignme:]t tolerance is that which is consistent with
good printing pfactice and subject to the following in-
terpretations :

a) alignment pf a line of characters printed in any field
should be suph that the bottom edges of adjacent
characters within each field do not vary vertically by
more than 0,31;1 mm (0.015 in) (see figure 17);

b) on characters that do not come down to the “base’’
line (see figurgs 13, 14 and 16), the tolerance.specified
in a) applies td the horizontal centre line.

4 CHARACTER SKEW

The maximum ajlowable character/skew is * 1°30" meas-
ured with respedt to the bottem edge of the document.
(See figure 18.)

5 CHARACTERTFOLERANGES

5.4 Edge irregularity tolerance

5.4.1 Peaks and valleys about the~average eg¢ige are
permitted to extend to + 0,089 mm_(£'0:003 5 in) ffom the
dimension locating the edge. An example is shown in
figure 21. However, when these\occur the sum of the edge
present in the 0,038 t0.-0,089mm (0.0016in to
0.003 5 in) zone shall not-exceed 25 % of the total edge.

5.4.2 An occasional void can be present at the edge and
cause a valley that'exceeds the limits mentioned abgve. The
maximum allowable size of such voids is specffied in
clause 6.

5.4.3 ‘An’ occasional excursion (such as feathdring or
strimging out) can be present at the edge and extend|beyond
the"0,038 to 0,089 mm (0.001 5 to 0.003 5 in} zomne. Such
occasional excursions are not considered to ;[e edge
irregularities, and are defined as extraneous ink| that is
“attached” to the character. The maximum allowgble size
and quantity of such excursions is given in clause 8.

In measuring the size of such excursions, only that|portion
that extends beyond the 0,089 mm (0.0035 i) limit
mentioned in 5.4.1 should be considered since the];portion
of the excursion in the 0,038 to 0,089 mm (0.0015 to
0.003 5 in) zone is controlied by character edge irrdgularity
limits given in 5.4.1.

5.5 Minimum width of horizontal bars

The distance between the average edges of any harizontal
bar shall be at least 0,279 mm (0.011in)] (This
specification is an adjunct to the dimension specification

5.1 Dimensions

See figures 1 to 14 for dimensions of printed characters.

5.2 Definition of “‘average edge”

average edge: An imaginary line that divides the
irregularities along the edge of a printed character so that
the summation of the white areas on one side of the line is
equal to the summation of the black areas on the other side
(see figure 19). {The typical edge of a printed character is
not a straight line.)

locating each edge. This specification does not apply to
vertical bars, since vertical bars are controlled entirely by
the dimensions locating each edge.)

6 VOIDS

6.1 Definition

voids : The absence of ink within the specified outline of
the printed chiaracter.

S
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6.2 Maximum allowable single void

6.2.1 The maximum allowable single void anywhere in the
character, including at an edge, shall be of a size that
can be contained entirely within the boundary of a
0,203 mm x 0,203 mm (0.008 in x 0.008 in} square, with

the following

If the port

exception :

ion of the character involving a single void is

two or more zones wide [each zone is 0,330 mm

{0.013in)
void must
contained
0,254 mm

In this ¢
are, there
(0.008 in

6.2.2 Single
“needle” typ
anywhere on
wider than 0
edge.

wide], then the maximum allowable singlie

entirely within the boundary of a
x 0,254 mm (0.010 in x 0.010 in) square.

se, voids at edges are not included and
fore, limited to a 0,203 mm x 0,203 mm
0.008 in) square. (See figure 22.)

voids that are long and narrow are called
e voids. They are allowable in any length
the character provided that they are no
051 mm (0.002 in), average edge to average

6.3 Maximum allowable combined voids

The combine
horizontal ro
not exceed 2
figure 23.)

i area of all voids, in any vertical column or
v nominally 0,330 mm (0.013 in) wide, shall
D % of the area of the column or row. {(See

7 UNIFORV:LITY OF INK FILM

The ink dep
outlines of ea
excessive squ

A ridge of ir

ited shall be uniformly distributed within the
ch character. Conditions to be aveided include
eeze-out, halo, and other uneven deposits.

k that outlines a charagter-and that appears

dense in relation to the ink deposited within the character

is acceptable

provided that it does\not exceed 0,038 mm

ISO 1004-1977 (E)

without the aid of a magnifying device. This statement is
subject to the following interpretation :

Spots that cannot be contained within a
0,076 mm x 0,076 mm (0.003 in X 0.003 in) square are
defined as ‘'visible”’; however, random occasional spots
that are “‘visible” are acceptable provided that they
can be contained within a 0,102 mm X 0,102 mm
(0.004 in x 0.004 in) square and they are limited to one
per 3,175 mm (0.125 in) character space and total not
more than five per field. Spots that cannot be contained
nau, ; in) square
are not acceptable.

Spots that are found to be located within th¢ outermost
limits established by the character- edge |irreguiarity
tolerance are to be considered aunder the character edge
irregularity specifications.

The printer should make -every reasonabld effort to
eliminate extraneous inkh\on the front of th¢ document
since its presence canybe a cause for “macHine reading
rejects’’.

8.2.2 Extraneous ink back

Extraneous “magnetic ink on the reserve side ¢f the clear
band.is.not acceptable if it is more than barely vfsible to the
unlaided eye. This statement is subject to the following
intérpretation :

Spots that cannot be contained |within a
0,152 mm x 0,152 mm (0.006 in x 0.006 in)| square, or
an equivalent area, are not acceptable.

9 EMBOSSMENT (IMPRESSION)

Embossment of the printed character shall notlexceed that
which is barely detectable to the experienced tguch or eye.
Barely detectable embossment is defined as thatlwhich does
not exceed 0,025 mm (0.001 in} in depth on the front of
the document.

10 SIGNAL LEVEL

10.1 Definitions

signal level : The amplitude of the vbitage wave

(0.001 5 in) petween its avetagé edges. Such ridges are
predominant | in letterpress/printing and some impact
printing.
8 EXTRANEQUSMNK (MAGNETIC)

10.1.1
8.1 Definition

extraneous ink :
located within the

character,

Magnetic ink, other than the printed
15,875 mm (0.625 in)

common language clear band. It is usually described as
splatter, smear, tracking, feathering, stringing out, toning,
back offset, background, etc.

8.2 Limitations

8.2.1 Extraneous ink front

Extraneous magnetic ink on the front of the document is
not acceptable if it is “‘visible’”” to the experienced eye

form produced when a d.c. magnetized printed character is
scanned by a suitable magnetic reading head.

A typical wave form as it appears on the face of the
oscilloscope is given in figure 24.

10.1.2 nominal signal level : The signal obtained from a
reference standard printing sample (designated as the
“November 30, 1967, Reference Document’’; see 10.1.4)
when suitable test equipment is used (see 10.2 and
annex A, figure 28).

This reference standard, maintained in a vault, consists
of a set of paper documents each of which has each
character of the E-13B font printed under very precise

3
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conditions. The signal level of each character has been
adjusted by relating its reading to the signal level of the
flanking Stroke 12 symbols. The average of a set of these
adjusted readings has been used to establish the nominal

signal level of that character.

10.1.3 relative

signal level: The ratio, stated as a

percentage, that the signal level of a character being

measured bears
character on the

The signal level

to the nominal signal level for that
reference standard taken as 100 %.

10.2.3 A single-gap, magnetic reading head mounted with
the long axis of the gap perpendicular to the bottom
reference edge and parallel to the plane of the printed
characters. Considering the reading head gap as a plane of
negligible thickness, the plane of the gap must be perpen-
dicular to the plane of the document and to the bottom
reference edge of the document.

The reading head shall have a 0,076 mm (0.003 in) gap
and a minimum resonant frequency of 40 kHz. The height
of the reading head gap shall be sufficient to scan the

bf the character being measured is obtained

using suitable prpcedures and testing equipment. (See 10.2,

10.3 and 10.4).

10.1.4 seconda

reference documents : Paper documents

printed in magngtic ink with the characters of the E 13 B

font.

These documents are of known relative signal level and are

made available f
measure relati
documents are s
the printing the|

br use in calibration of equipment used to
e signal level. Secondary reference
glected such that the relative signal level of
eon is as close as practicabie to 100 % of

the nominal signal level. One or more characters on a
secondary referdnce document are marked to indicate the
actual relative signal level of that character.1)

10.2 Test equigment and parameters

Test equipment described below, or its equivalent,. s

suitable for mea

10.2.1 Means
magnetic ink p

uring signal level.

or moving a document bearing the dry
inting from left to right (the” characters

are scanned from right to left), in a direction parallel to the
bottom referende edge, past a d.c. magnetizing head and a

magnetic readin|
the document

g head, and including means for holding
n intimate contact-with the face of the

magnetizing head and reading head:

The transport

3,81 m (150 in)
skew from all c3
centre line of th

10.2.2 A dec.

hall mové the document at the rate of
per second*within 2 %. Combined character
uses shall not exceed 1°30' relative to the
reading head gap.

5,875 mmt6:625-m)—Ttear band—{see—t2-2—The head shall
be shielded on ali sides, except the reading face|and the
back, such that any induced noise shall not cause alsignal to
noise ratio less than 40 : 1 when reading 100 % Heference
material.2)

10.24 A linear amplifier to amplify the outpuft of the
magnetic reading head for presentation on an oscilloscope.
The amplifier has the following characteristics :

10.24.1 GaIn

The amplifier gain ‘shall be such that an input sind wave of
10 £ 0,2 mV¢peak to peak, at 1 kHz, produces a s|ne wave
output of 2;4 + 0,4 V peak to peak.

10.24.2 FREQUENCY RESPONSE

a) The amplifier gain must not vary by mgre than
+05dB from 1kHz gain over a frequency fange of
200 Hz to 3 kHz.

b} The amplifier gain between the frequencie§ 200 Hz
and 75 Hz must not drop more than 3 dB b¢low the
1 kHz gain.

c) The amplifier gain below 75 Hz must not exiceed the
1 kHz gain.

d) The amplifier gain above 3 kHz must drop on a
smooth curve such that at 5,1 £ 0,6 kHz the gain is
3 dB below the 1 kHz gain, and at 11,2 % 1,2|kHz the
gain is 12 dB below the 1 kHz gain.

NOTE — A gain 3 dB below a reference value is 0,707 of the
reference value; a gain 12 dB below a reference value |is 0,25 of
the reference value.

magnetizing head capable of magnetizing

the characters to saturation in a direction parallel to the
bottom reference edge and in the plane of the printed

characters. The

leading pole relative to the printed

character is to be the north pole.

10.24.3 RoOLL-OFF

The high-frequency roll-off characteristics of the amplifier
must be equivalent to those of a four-section resistance-
capacitance filter with buffering between stages, that is,
nonpeaking, and having an attenuation of 6 dB per octave
per stage or 24 dB per octave for the four stages.

1) Secondary reference documents may be obtained from the custodian of the ‘‘November 30, 1967, Reference Document” at the
following address : Bank Administration Institute, P.O. Box 500, Park Ridge, Iilinois 60068, U.S.A.

1} The Brush Clevite reading head No. BK 3806/S 7165, or its equivalent, is suitable.

4
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10.24.4 LINEARITY

At any frequency within the range from 75Hz to
11,2 £ 1,2 kHz, the amplifier gain must be linear within
+ 0,5 dB for an input voltage range of 3 to 25 mV peak to
peak.

10.24.5 Noise

With the input connection to ground, the noise output shall
not exceed a voltage of 0,1 mV peak to peak, which is

ISO 1004-1977 (E).

Example :
Eight major divisions on the face of the oscilloscope.
Secondary reference document relative signal level is 104 %.

L 8 104
Number of divisions =—x——=4,16.
100

Adjust the vertical gain so that the average amplitude of the
two identical positive peaks equals 4,16 divisions on the
reticle.

equivalent to %

ofthe nominalcianal-laval
O—thRe-RoHRa-5tgRdt— T

A circuit diagram of a suitable amplifier is given in annex A
{figure 26).

10.2.5 An oscilloscope for display of the voltage wave
form(s) of the character(s) to be measured and the voltage
wave form(i}e of the corresponding character(s}) on a
secondary reflerence document. The oscilloscope may be of
any commergially availabie type intended for laboratory
measurement| equipped with a reticle bearing horizontal
rulings.?)

10.3 Testing procedure

10.3.1 The horizontal trace which appears on the face of
the oscilloscope when the output of the amplifier is
connected to the a.c. input of the oscilloscope, but with no

Four divisions then correspond to 100 % relativ

b signal level

for the character which was used to make-the cdlibration.

NOTE — On secondary reference documents (see 10
positive peaks resulting from two identical* bars will
amplitude by more than 10 %.

10.3.3 With the test equipment so calibrated,
signal level of any character may be det
observing the vertical deflection of the positive

1.4), the two
not differ in

the relative
brmined by
peaks of the

character correspending to the character on the secondary

reference document, as described in 10.3.2, div
the number _ofdivisions corresponding to 100 ¢
plying by 100-%.

Example,:

Calibration as in 10.3.2.

ding this by
b, and multi-

document be
lowest ruling

ing scanned, is adjusted to coincide with the
on the oscilloscope reticle.

10.3.2 A sepondary reference document is placed .in-the

tfransport an|

d scanned. It is preferable that Symbol 2,

Symbo! 3 ¢r Symbol 4 be used, since each of these

characters h

desired to m

s two identical bars (see note below) from

asure other characters, the( peaks as shown in

which the }/erage amplitude may be megasured. If it is

annex A, fig
oscilloscope
uppermost d

re 27, should be used. The vertical gain of the
s then adjusted so that the deflection to the
vision of the reticle-corresponds to the base

line to posifive peak amplitude of 200 % relative signal

level. Thism

by be done as follows :

10.3.2.1 Ddterminecthe’number of major divisions on the

reticle in the

verticaldirection.

10.3.2.2 D

ride-this berby-tw
TTATITICT Wy LY.

Deflection of unknown sample is 4,4 divisions.

44
Relative signal level of unknown sample = —1— x 100 % =
0 40
110 %.
is as

10.3.4 Another optional method for calibration

follows :

Assign specific linear values to each major didision on the
reticle, such as the following :

bottom line 0%
2nd line 50 %
3rd line 100 %
4th line 150 %
5th line 200 %
6th line 250 %

Then place the vertical position of the free-rgnning trace,
whith no document in transport, at the 0 % !inI

10.3.2.3 Multiply this result by the relative signal leve!
percentage on the secondary reference document character
being used, divided by 100. Adjust the vertical gain so that
the vertical deflection of the character being observed is
equal to this calculated deflection.

Place the secondary reference standard in transport and
adjust the vertical gain of the oscilloscope so that the
highest single positive peak, or the average of similar
positive peaks, reads a value on the oscilloscope graduations
that is identical to the value designated on the reference
document.

1) The Tektronix oscilloscope Type 560 or 561, with Type 50 and 51 Plug-in Modules, or the equivalent, is suitable.
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The test equipment is then calibrated.

if it is desired to measure other character(s), it is necessary
that the test equipment be recalibrated with a reference
standard for the character(s) to be measured.

10.4 Relative signal level tolerance

The relative signal level from any printed character may
vary from 50 to 200 % of its nominal signal level.

105 Residual si level

12 FORMAT

12.1 Reference edges

12.1.1 Horizontal dimensions

ANl horizontal format dimensions are measured from
the right-hand edge of the document. The right-hand
edge of the first or right-hand character shall be located

residual signal leyel : The signal delivered by a character

which has been vqgided.

Whenever misencoded information is voided, the residual
signal level shall mot exceed 5 % of the nominal signal level
for Symbol 3 (Strpke 12).

The method employed should permit re-encoding of the
document.

11 PAPER

It is recognized fhat certain particles embedded in paper
can be a cause forlmachine reading rejects.

Paper should be used from which magnetic particles, such
as iron and ot:[er ferromagnetic materials, have been
eliminated or reddyiced to a minimum.

7.925+1-575-mm—{0-312-+-0-062-in—frem—the—right-hand

reference edge. (See figure 25.)

12.1.2 Vertical dimensions

Al vertical format dimensions are“-measured from the
bottom edge of the document.

12.2 Clear band

clear band : A band(1%,875 mm (0.625 in) wide that must
be free of any magmetic ink, other than prints of th¢ E 13 B
font, and whose. vertical location on a document |s deter-
mined by the‘application involved. The encoding stfip must
be located. within the clear band. Fonts E 13 B and CMC 7
shall not\be permitted in the same clear band or adjacent
clear-bands on any document.
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Dimensions in millimetres
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FIGURE 1 — Stroke 0 (Zero)
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FIGURE 2 — Stroke 1 (One)
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0,660
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¢
r 7
(¥ N
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0,165
;g g bnment
< by 0,165 |l 5 ithin 0,038
-~ ~ A ~ ~ ) Ly
- o ~ o
~ ‘8 ~ ~ e~
=S| 2 Sy .
S -_—7_———) =
S ‘ iV Ho ~
- 4 0.826 <
s 3 gl 3 |
< ~ 1,156 | = ; 0,330
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' 0,330
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FIGURE 3 — Stroke 2 (Two)

FIGURE 4 — Stroke 3 (Three)
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Dimensions in millimetres

S S T
I ¢ oo
~ 1,631 T3] o2 1,156
0,991 vy ~ "~ -
0,330 = 2 \ <
—_ ! - . — + —
¢ < ¢ ~ |
° - T ) “ I
o ) P
R Sl 3 1,485
§ \_ § ~ 0,165
A B A 4165
J
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N o
0,330
0,330
FIGURE 5 — Stroke 4 (Four) FIGURE 6 — Stroke 5 (Five)
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3
‘
< QL 21
N} 0, 6
sl = ) $ 0,330
3 ~ = | 4
~ 0,165 -
0,165 0,495
1,816 0,826

FIGURE 7 — Stroke 6 {Six)

FIGURE 8 — Stroke 7 (Seven)
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Dimensions in millimetres

FIGURE 11 — Stroke 10 (Symbol 1)

FIGURE 12 — Stroke 11 (Symbol 2)

¢ !
r ) ( B
w Alignment ( )
ignmen Alignment
. . O
S . within 0,038 2 ° within 0,038
< ZL o
34 10 13 s
i, ~|w ~1 3
‘ ) Sl <
<
QH - —(-/—r—-‘{» . QH
( ‘ 2 1,321
o 0,330 © It
ol A 1) S
a0 | ™4 ~ 1,651
2= 0,330 -~ A 0,130
- J l 0,330 '
. ) -
1,321
1,651
1,981
FIGURE 9 — Stroke 8 (Eight) FIGURE 10 — Stroke 9 {(Nine)
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Dimensions in millimetres

¢
t -
( 0,495 2,146
1,486
(T p ' 1.156
0,495 S 0.495
~
2 ! ~] 0,1p5
S T 7 Y 7
¢ \ ) RS
H ,826 ——— Alignment )
1,156 within 0,038 ¢ .
= 1.486 H
X 1,816 2
< e
S
J ./ X J
0}165
FIGURE 13 — Stroke 12 (Symbol 3) FYGURE 14 — Stroke 13 (Symbol 4)

NOTES CONCERNING FIGURES 1 TO 14
1 All radij are 0,165 mm (0.006 5 in), excépt-for Stroke 0 (Zero).
All radif shall be blended with adjacent edges.

2

3 Tolerance : + 0,038 mm (+ 0.001-5)in).

4 Minimym width of horizontal bars is 0,279 mm (0.011 in). This specification does not apply to vertical bars.
5

Dimensfons are in millimetres. (For values in inches, see annex B.)

10
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7% 0,330 mm = 2,311 mm For Strokes 0,8, 10,11, 12,13

6 X 0,330 mm =1,981 mm For Strokes 4, 6, 9

5%x0,330 mm =1,651 mm

For Strokes 3,5, 7

4% 0,330 mm =1321 mm For Strokes 1, 2

ISO 1004-1977 (E)

£ 2972 mm=0,117in
2 2,311 mm = 0,091 in
5 E 1,981 mm = 0,078 in
N ¢ 1,651 mm = 0,065 in
H Al characters ’ s .
. { ‘ 1,321 mm = 0,052 in
E 0,330 mm = 0,013,in
>
&)
™)
S
x|
=
|
For Stroke 1 |
¢ For Strokc “‘* 1 \ NOTES
For Strokes 10,12 b 1 All characters centred abodt the horizontal centre line.
¢| ForStrokes 3.4, 8,9, ”—‘{ 2 All characters, right-hand edges aligned.
For Strokes 0,2,5,6,7,13 3 Minimum heightof right-hand edges is four squares.

FIGURE 15,4+ Character design matrix.
This is a 7 X 9 matrix of 0,330 mm (0.013 in) squares

Eablukbul

—

_alm

— ¢y,

9x 3,175 mm 0

025 mm

B ad

3,175 mm =0,125in

FIGURE 16 - Distance between characters

- I Ik 2 E £
g g = = =
s§ s§ S o
e ~ B o R ;'; o
Q% xR ™ ~ g}
% g Z§ < 8 .

0.381 mm = 0.015 in

FIGURE 17 — Allowable variation in vertical alignment

maximum

11
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maximum

o

o Y Imaginary
“average”’

<) ) ' edges

e’

Bottom edge

g
B~

FIGURE 18 — Allowable character skew

FIGURE 19 — Average édge

¢
9/“Vic'\\"’

. . . —s——— Dimension on drawing
Dimensioncon*drawing - ‘b

“View” enlarged

0,165 +0,038 (0.0065 +

0.0015)  (+0.0015) on drawing |
i I

——

|

Typical
dimensions

FIGURE 20 — Average edge tolerance

NOTE — Figures 20 and 21 : Dimensions
in millimetres with inch values in parentheses.

12

Dimension  {(* 0.0015)x pegk
on drawing ‘
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. . -0.089 T 0,089  Edge irregulgriny
Edge irregularity _g03s) ' (-0:0035)  toleranc
tolerance 0.038 | | 20038
= (-0.0015)) (-0.0015)
=~ ‘ ! I ‘ e
Q 1
S ¢ P
- Valley 1 l v, ; A
f) ‘; |
S o I
% H !
2 ¢_ 4 | \ Valid:
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+i I i { ~|
< t 1
~ l
R !
| +0,08
+0,089 X N0 ooks
H | \ |
a0 | Dimension i
Ht38 —
I
1

|
|

FIGURE 21 — Edge irregularity
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Four vertical columns

h
0,203 mm 0,203 mm |
(0.008 in (0.008 in) ”@? ;@
{ (A " ]
§§ L -
5 O i epeiedbul x oy s e
§§ ‘\0\ /) 10\0 J/ == Three ) I I 1
=3 "y A ( nX horizontal (2L ZZ2 2= = coff pm Yoo
aS rows D !
= s v m————— LA P
@rezzzimdhays
Pheo )
[IAN U )
“Adceptable” “Not acceptable”
FIGURE 22 — Examples of single voids FIGURE/23 — Example of rows and columns
S .
R AN 83
ll/' SRR
T '\ L N Al
f T TAT L
4 1 | )
Right-hand
di A= o o pun s T edge of
Base line | A4 " document
| t
' t
T
7,925 %1,575 mm
(0.312 + 0.062 ity
FIGURE 24 — Wave form as it appears on FIGURE 25 — Distance of right-hand character

face of oscilloscope from right-hand reference edge
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ANNEX A

LINEAR AMPLIFIER, PEAKS FOR CALIBRATING CHARACTERS,
AND SIGNAL LEVEL REFERENCE

A circuit diagram of a suitable linear amplifier for determining the output of the magnetic reading heads as described
in 10.2.4 is given below.

-70V =
7,5 mA
RS
59 K
R1! D Wart
2K
Cl CR1
0,15 |~ R
100V —+
- Ground
Input O—i QO  Output
RI
33,2K + 70 V==
7.5 mA
Cc8
30 R14
1SR % 7,5 K
— RI> 1 Wart
Ground Qe 0—)
-7+ 1K
CR?
Ground
FIGURE 26 — Circuit diagram of a linear amplifier
NOTES
1 L1 and L2 are poyvdered iron core inductors, in millihenries (mH).
C1 to C8 inciusive are capacitors, im microtarads (af)-

R1 to R14 inclusive are resistors, in ohms; K = 1 000; 1/4 watt unless otherwise specified.
Q1, Q2, Q3 and Q4 are transistors, Type 2N 527.
CR1 and CR2 are diodes, Type 1N 766.

oA W N

14
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Peaks for calibrating all characters

67
AV

[*D]

85

105

105

Character Peak 1) N ominal
signal level
0 1 130
1 2 85
2 1 105
3 1 85
4 3 105
5 1 105
[¢] - TU9
7 1 75
8 4 105
9 1 165
"w 3 and 5 {average) 67
(M 3 105
Ny 1 and 5 (average) 70
e 3 and 5 (average) 100

1) Counting vertical edges right to left on the printed character;
counting peaks left to right on the displayed wave forms and includ-
ing positive and negative peaks.

70 100 130 85 05
AVG AVG l

o e 0 : s ¢
}V\/ |y M
/VJ\/ ? 8 9

FIGURE 27 — Wave form peaks for signal lievel measurement

15
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E 13 B SECONDARY SIGNAL LEVEL REFERENCE C 0000

References : [1] The common Machine Language for Mechanized Check Handling,
ABA Publication 147, New York : American Bankers Association, Aprit 1959, revised.
[2] American National Standard Print Specifications for Magnetic Ink Character Recognition,
X3.2-1970.

New York : American National Standards Institute, 1970.

[3] Information processing — Magnetic ink character recognition — Print specifications,
national Standard 1SO 1004-1976.

Geneva : International Organization for Standardization, March 1976, 1st edition.

nter-

100 70 [100([105 |130|100| 85 (105|100} 85 |105 {100(105 105|100 | 75 [105 |100{165 |100| 67_[100 ( Nominal signal 'evel

97199 97 % of nominJl

160189 | 65 Signal level reading

o e 2 O L2 3L o5 K e ? B Q 0 o

NOTE — Reference|[ 1] is avaitable from American Bankers Association, 1120\,E6nnecticut Ave., N\W,, Washington, D.C. 20036.

Reference {2] is available from American National Standards Institute, 1430 Broadway, New York, N.Y. 10018.

FIGURE 28 — lllustration, of secondary signal level reference document

16
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ANNEX B

EQUIVALENT METRIC-INCH DIMENSIONS USED IN FONTE 13B

1SO 1004-1977 (E)

millimetres inches millimetres inches
0,025 0.001 0 0,826 0.0325
0,038 0.0015 0,997 0.0390
0,051 0.0020 1,156 0.0455
0,076 0.003 0 1,321 0.0520
0,089 0.0035 1,486 0.058 5
0,102 0.004 0 1,575 0.062\0
0,152 0.006 0 1,651 07065 0
0,165 0.006 5 1,816 0.0715
0,178 0.007 0 1,981 0.078 0
0,203 0.008 0 2,146 0.084 5
0,216 0.008 5 2,311 0.0910
0,254 0.0100 2,921 0.1150
0,279 0.011 0 2,972 01170
0,330 0.0130 3,175 0.1250
0,495 0.0195 7,925 03120
0,660 0.026 0 15,875 06250
0,744 0.0293

17
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SECTION TWO — FONTCMC 7

13 SCOPE AND FIELD OF APPLICATION

13.1 Scope

Section two

of this International Standard specifies the

shapes, dimensions and tolerances for the ten digits 0 to 9,

five symbols,

and twenty-six letters, to be printed with

magnetic infT7 for the purpose ol character recognition.
It describes the various types of printing defects and other

printing considerations,

permitted, a
measurement

together with the tolerances
d also contains specifications for signal level

13.2 Field of application

The characters specified in Section two of this International
Standard werg developed initially for use in banks to permit
automatic dopument handling for bank data processing, but
they have application to other automatic handling systems

as well.

14 CHARACTER CONFIGURATION

141 Coded

escription

The coded clharacter is composed of six intervals contained

within seven
character.

Two interval
combination

strokes cut to the shape of a convertional

widths are used : “long’’ and (“short”. It is the
of these "’long’’ and '‘short’” intervals that

determines tIe character code.

Two long a
fifteen possi

the ten digity

The alphabd

allowing a t

thus availabl

d four short intervals“may be combined in
ble ways (Cg) -\a)total which is available for
and five symboals.

tic codellUses one or three long intervals,
btal<of C? + Cg = 26 combinations which are

b for twenty-six letters.

1723456 1723456
100010 1 010000 A
011000 2 101010 B
101000 3 000111 C
100100 4 100110 D
000110 5 000100 E
001010 6 Co010oAqp F
110000 7 1 00@OM | G
010010 8 101" 00 H
010100 9 0\0y0 0 0 |
001100 0 10100 J
100001 S§I R
010001 I eroor g L
001001, s [(2971T 1P M
0coo0104) siv [|[00T00D N
000044 sV 10o000yp O
010110 P
111000 Q
011100 R
01010 S
000010 T
110100 U
11000 \"
10010 w
110010 X
01100 Y
00110 Y4
14.2 Configuration
There are four font heights (see 20.5) : 3,20 mm|[{0.1260 in),
3,00 mm (0.1181in), 2,85 mm (0.1122in) apd 2,70 mm
(0.1063 in). Figures 31 to 51 give full details ¢f the alpha-
numeric character set and symbols.

The adjacent table shows the correspondence between the
codes and the characters. The intervals are numbered 1
to 6 from left to right on the printed character. Their
values are represented by the digit O for short intervals and
by the digit 1 for long intervals.

15 MEANS OF AUTOMATIC SENSING

The automatic character recognition takes place by means
of identification of the interval lengths between adjacent
strokes. Stroke sensing takes place magnetically.

1) As used in this International Standard, the term ‘‘magnetic ink’ means ink capable of being magnetized and sensed.

19
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16 REFERENCE EDGES OF DOCUMENTS

For the purpose of measuring the printed image, the right-
hand and bottom edges are the reference edges of the
document.

17 PRINT LOCATION

on

17.1 Horizontal

19.1.2 Intercharacter distance D between two adjacent
characters

The distance between the orthogonal projections upon
the bottom reference edge of the right mean edges
(see 20.6) at mid-character height of the left-hand stroke of
the right-hand character and the right-hand stroke of the
left-hand character.

19.1.3 Minimum intercharacter distance

Dy =067 mm (0.0264 in) if the right-hand character

The extreme right mean edge of the printed line should be
located at least 6,0 mm (0.236 in) from the right reference
edge of the document. The distance between the left-hand
edge of the document and the extreme left mean edge in
the printed line should be at least 4,0 mm (0.157 in}. In
some cases, by agreement between the parties concerned,
this latter distange may be reduced to 2,0 mm (0.079 in).
System considerption may dictate a 6,0 mm (0.236 in)
minimum margin on both sides, if the document is to be
readable in both directions.

17.2 Vertical logation

The characters must be printed entirely within a printing
band 6,4 mm (0.252 in) high. The bottom edge of this
printing band iy located 4,8 mm (0.189in) above and
parallel to the boftom reference edge of the document.

This sub-clause (1[7.2) does not apply to punched cards.

18 CLEAR BAND

Over the whole Igngth and on both sides of the"document
a clear band, 16 mm (0.625 in} measured from,the bottom
edge of the document, must be free fromyany magnetic ink
other than CMC ¥ characters. Under nd_eircumstances may
CMC 7 characterp be printed within_the clear band using
non-magnetic ink

CMC 7 and E 13[B fonts shallinot be permitted in the same
clear band on any document.

19 CHARACTER-SPACING AND ALIGNMENT

has one or two long intervals, and D, = 0,50 mm
(0.0197 in) if the right-hand character has\ thiee long
intervals.

19.1.4 Character width A

The distance between the right mean-edges of the¢ outer-
most strokes of a character.( The nominal valpes for
characters with one, twa(and three long iptervals
respectively, are as follows &
A, ¥2,0mm (0.079 in)
A4 2,2 mm (0.087 in)
A5 =24 mm (0.094 in)

19.2 Vertical. misalignment

19.2.1 “Definition

vertical misalignment : The deviation of the |printed
character from the nominal vertical position [on the
document.

19.2.2 Limitation

Vertical misalignment should be consistent with good
printing practice and can be tolerated as far as the cHaracters
are completely contained in the printing band (sge 17.2)
of the document.

20 CHARACTER DEFINITIONS AND TOLERANCES

20.1 stroke : One or more segments.

20.2 segment height A : The distance between theg top and
bottom of that segment.

20.3 stroke height M : The sum of the heightf of the

19.1 Horizontal character spacing

19.1.1 Character pitch B

The distance between the orthogonal projections upon the
bottom reference edge of the extreme right mean edges
(see 20.6) at mid-character height of adjacent characters.
The nominal character pitch B may be as small as 3,17 mm
{0.125 in) (which means at most eight characters per inch).
The horizontal spacing between adjacent characters must
be such that a minimum intercharacter distance D, is
maintained.

20

segments contained in that stroke.

20.4 character height H_: The distance between the top
and the bottom of that character.

20.5 font height H; : The nominal height of the highest
character of the font.

20.6 stroke edge zones and mean edges

20.6.1 printed edge zone : Printed edge zones are located
at both edges of all strokes, each one being defined by two
parallel lines having a fixed distance — the printed edge
zone width 6 — from each other. The value of b is 0,06 mm
(0.0024 in).
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There are fourteen printed edge zones in a character. Each
printed edge zone extends over the full height of the stroke,
excluding intersegment interruptions and segment end
zones.

20.6.2 mean edge : The centre line of the printed edge
zone dividing the irregularities of the printed edge,
contained in the printed edge zone, in such a way that the
sum of the non-inked areas on the stroke side is equal to
the sum of the inked areas on the space side. If this sum is
minimized, the centre line is then ca

edge.

20.6.3 theofetical mean edge : The fourteen theoretical
mean edges pf a character are used to determine the skew
angle of the|character (see 20.7); in this case the fourteen
mean edges |of a character need not be parallel to each
other.

20.6.4 practical mean edge : For practical measurements,
paralle! mean edges are used, placed so that their direction
is the averape direction of the fourteen theoretical mean
edges. Such |paraitel mean edges are called practical mean
edges.

20.7 skew angle & : The'angle between any practical mean
edge and a line perpendicular to the bottom reference edge.
The absolute value of the skew angle of a character must
not exceed 1°30".

20.8 strokawidth L : The distance between thelright and
left mean edlges of a stroke. Its value must lie"within the
range 0,10 tp 0,19 mm (0.0039 to 0.0075 ink

20.9 stroke interval P: The distapee ;between the right
mean edges |of adjacent strokes orthe-distance between left
mean edges |of adjacent strokes~The value of the tolerances
depends on the value of « as speeified in 20.9.1 and 20.9.2.

20.9.1 Right mean edges'Prq and Pg,

P&+ = 0,30} 0,04-mim (0.0118 = 0.0016 in) for
N° << 45’

1SO 1004-1977 (E)

21 EXTRANEOUS INK (SPOTS)

21.1 extraneous ink front : Magnetic ink located outside
the printed edge zone and outside segment end zone and
within the clear band in the area that should be ink free.

The integrated height of the extraneous ink front along any
line parallel to the skew angle of the character must not
exceed 0,2 mm (0.008 in).

esent in the
clear band on the reverse side of the document.

The spots on the reverse side of the 'documjent are not
acceptable if they are detectable by the unaided eye.

22 VOIDS

void : An absence of(fmagnetic ink outside the|printed edge
zone and outsidéwthe segment end zones in |an area that
should be inked:

The integrated height of voids along any line parallel to the
skew angle of the character must not exdeed 0,4 mm
(0.0164n).

The absence of ink in an area extending over the full width
of a stroke including its printed edge zones is allowable over
a height greater than 0,4 mm (0.016 in) provided the signal
level specification is satisfied. However, voids are limited by
the requirement that the character must |be readable
visually without confusion.

23 SEGMENT END ZONES

segment end zone : A zone of maximum heighft of 0,20 mm
(0.0079 in), that can be located at both ends gf strokes and
stroke segments.

The width is equal to that of the stroke together with its
printed edge zones.

The following rules apply :

a) any shape of stroke ends within the |segment end

Pgrq = 0,30 T 003 MM {008 T 00012 i for
45’ <o <1°30'

Pro =0,50% 0,04 mm (0.0197 £ 0.0016 in) for
0° <a<45

Pro =050 0,03 mm (0.0197 £ 0.0012 in) for
45' <a < 1°30'
20.9.2 Left mean edges P, and P,

P_, = 0,30+ 0,06 mm (0.0118 + 0,0024 in) for
0° <a<1°30

P_, =050+ 0,06 mm (0.0197 + 0,0024 in) for
0° <a<1°30

Zone s accepapte;

b) the segment end zones may be located at stroke ends
at the most convenient vertical position to minimize the
voids and extraneous ink;

c) the height of the segment end zone should be chosen
such as to ease the fulfilment of the specification on
voids. The sum of the heights of al! segment end zones
along any stroke must be smaller than

0,6 mm (0.024 in) for two or three segment strokes;
0,4 mm (0.016 in) for one segment stroke.

Where a stroke (segment) is interrupted, the new stroke
ends may not be covered with segment end zones.

21
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24 UNIFORMITY OF INK

The ink deposited must be uniformly distributed within the

outlines of each

stroke. Conditions to be avoided include

excessive squeeze out, halo and other uneven deposits
which might result in a ridge of ink that outlines a stroke,

and that appears

dense in relation to the ink deposited

within the stroke. Such ridges are predominant in letter-

press printing and

some impact printing.

26.2.2 relative signal level : A quantity n, associated with
every stroke edge and defined by the following equation :

U
n%=100 —
Uq
where

U is the absolute value of the pulse amplitude delivered
by the edge under consideration and measured by means

of suitable equipment;

Ug is the pulse amplitude delivered by the right

edge of

25 EMBOSSMENT

The embossment

s, at any point on the front of the docu-

ment, the distange between the average paper surface and
the ink surface. Embossment can vary over the character

and even within g

wave form. This
level specificatio
exceed that whic
eye or by touch.

stroke. It has an influence on the signal
influence is accounted for in the signal
n. Nonetheless, embossment must not
N a skilled person could barely detect by

26 SIGNAL LEVEL

26.1 Description

of the signal

When a suitably magnetized CMC 7 character is scanned by
a reading head, thle passage of each stroke edge results in a

voltage pulse.

The signal that ¢orresponds to a character is thus a suc:
cession of fourteen pulses, the signs of which alternate:

Pulses associated

with right-hand stroke edges are conven-

tionally called pdsitive pulses; pulses associated with left-
hand edges are negative.

The amplitude of]

each of the two pulses that are associated

with a stroke is afproximately proportignal~to the height of

that stroke.

26.2 Definitions

26.2.1 standard
specially created 1

22

stroke ¢ A unique and well-defined stroke,
o‘remain stable with time.

The standard stroke and measured by means oOf t
equipment.

26.3 Allowabile signal level range

The maximum relative signal level in\any charact

e same

Pr must

not exceed 300 %. The minimum relative signal level in any
character must not be less than 25 %. The ratio Jetween

highest and lowest relativessignal levels within
character must not exceed &:
26.4 Nominal signal.leval

In practice the\signal level is proportional to thd
height M. Signal-level is said to be nominal if

M
actual signal level = 1—§-x 100 %

.

26.5” Residual signal level

ny one

stroke

residual signal level : The maximum signal level delivered by

a character which has been voided.

Whenever misencoded information is voided, the
signal level shall not exceed 5 % (with respect
according to the definition in 26.2.2).

The method employed shall permit the re-encodin
document.

27 PAPER

It is recognized that certain particles embedded i
can be a cause for machine reading rejects.

Paper should be used from which magnetic particl
as iron and other ferromagnetic materials, hay
eliminated or reduced to a minimum.

Fesidual
to UO

g of the

N paper

ps, such
e been
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SYMBOLS AND ABBREVIATIONS

Aiir;:?alt‘i’orn clause or Characteristic
sub-clause
A 19.1.4 Character width
A, 19.14 Character width of a character with one long interval
A, 19.1.4 Character width of a character with two long intervals
As 19.14 Character width of a character with three long intervals
AL 19.1 Alignment
20.6.1 Printed edge zone width
B 19.1.1 Character pitch
cB 18 Clear band
D 19.1.2 Intercharacter distance
D, 19.1.3 Minimum intercharacter distance
D, 19.1.3 Minimum intercharacter distance for character with one or two long infervals
Do 19.1.3 Minimum intercharacter distance‘for character with three long intervals
EM 25 Embossment
ExB 21.2 Extraneous ink back
ExF 21.1 Extraneous ink front
FT 17 Format
h 20.2 Segment(height
H, 20.4 Character height
H: 20.5 Font height
L 20.8 Stroke width
M 20.3 Stroke height
P 20.9 Stroke interval
P4 20.9.2 Short stroke interval between left mean edges
P > 20.9.2 Long stroke interval between left mean edges
Pg1 2091 Short stroke interval between right mean edges
Pgro 2091 Long stroke interval between right mean edges
SP 19 Character spacing
Ul 24 Uniformity of ink
v 22 Voids
VM 19.2 Vertical misalignment
o 20.7 Character skew angle
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Dimensions in millimetres with
inch conversions in parentheses

Reference edge
—_—\

Printing band

Clear \
band (

6,0% (0.236)

4,0% (0.157)

6.4 (0.252)

16 (0.625)

Reference edge

* Minimum Values,(8ee-17.1)

FIGURE 29 — Format of documents
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A B C D is segment end zone

Py L

Scale 300 : 1

Mean edge

P -

Sy

N
3
A Spots §
s < N
v - £
. £
) 2
g
2
3
Voids S
3
§
ok
S
T I B 7. 2
Printed edge zone
Py = Stroke interval left S = Spots
Pgp = Stroke interval right V = Voids
L = Stroke width a = Character skew angle
Requirements :
Sumofvoids : V, +V, + ... V, =V<0,4mm(0.016 in)
Sum of spots : S, +S5, +..... S, =8 <0,2mm(0.008 in)

FIGURE 30 — Magnified view of part of a character
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INTRODUCTION TO THE DRAWINGS OF THE PRINTED CHARACTERS
OF FONT CMC 7

The nominal shapes and dimensions of the printed digits, symbols and letters are shown on the following pages, for each of
the four font heights 3,20 mm (0.1260 in), 3,00 mm (0.1181 in}, 2,85 mm (0.1122 in) and 2,70 mm (0.1063 in). The scale
is10:1. -

All dimensions are quoted in millimetres. A table of conversions to inches is given in annex C.

The radius of rounded character corners is 0,5 mm (0.020 in). The corresponding circles are always tangential to the character
outlines.

Segment enJ!s may be straight or rounded. If the ends differ from the drawings, the nominal segment\Height should
correspond tp the drawings when measured along the vertical axis of the stroke.

Horizontal dimensions (stroke width and intervals) and their tolerances are not included on the drawings and [are specified
in 20.8 and 20.9.

Vertical dimensions are less critical, and therefore no tolerances are given.
a) Stroke width
The value|of stroke width chosen for use throughout the drawings is 0,15 mm (0,0059 in}.
b) Strokp intervals

Stroke infervals throughout the drawings are equal to the nominal values given in 20.9.
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FIGURE 31 — Digits : Font height 3,20 mm (44
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FIGURE 32 — Symbols : Font height 3,20 mm {Hq)

S
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FIGURE 33 — Letters A to H : Font height 3,20 mm (Hy)
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FIGURE 34 — Letters | to Q : Font height 3,20 mm (H¢4)
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FIGURE 35 — Letters R to Z : Font height 3,20 mm (Hy,)
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FIGURE 36 — Digits : Font height 3,00 mm (Hs5)
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FIGURE 37 — Symbols : Font height 3,00 mm (H,)
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FIGURE 38 — Letters A to H : Font height 3,00 mm (Hy,)
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FIGURE 39 — Letters | to Q : Font height 3,00 mm (Hs5)
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FIGURE 40 — Letters R to Z : Font height 3,00 mm (H5)
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FIGURE 41 — Digits : Font height 2,85 mm (H;3)
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FIGURE 42 — Symbols : Font height 2,85 mm (H;3)
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FIGURE 43 — Letters A to H : Font height 2,85 mm (Hy3)
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