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ISO/R 1004 -1969 (E)

ISO Recommendation

R 1004

March 1969

PRINT SPECIFICATIONS FOR MAGNETIC INK CHARACTER RECOGNITION

1. SCOPE

1.1

1.2

PART |

AND FIELD OF APPLICATION

Scope

Part I of this ISO Recommendation specifies the shapes, dimensions and tolerances for the ten digits 4nd
four special symbols to be printed in magnetic ink* and used for the purpose of character recognition|. It
describes the various types of printing defects and other printing censiderations, together with the tolerances

FONT E 13 B

permitted, and also contains specifications for signal level measurement.

Field of application

The characters specified in Part I of this ISO Recommeéndation were developed initially for use in banks
to permit automatic document handling for bank data processing, but they have application to other

automatic handling systems as well.

2. CHARACTER CONFIGURATION

2.1

* As used in this ISO Recommendation, the term ‘“‘magnetic ink” means ink capable of being magnetized and sensed.

Designation

The series of standard magnetic'ink characters consists of ten digits and four special symbols. They ar

identified as follows :

13

Name Designation
Zero Stroke 0
One Stroke 1
Two Stroke 2
Three Stroke 3
Four Stroke 4
Five Stroke 5
Six Stroke 6
Seven Stroke 7
Eight Stroke 8
Nine Stroke 9
Symbol 1 Stroke 10
Symbol 2 Stroke 11
Symbol 3 Stroke 12
Symbol 4 Stroke 13
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2.2 Dimensions

Detailed dimensions and the reference centre lines of the printed characters for Strokes 0 to 13 are
shown in Figures 1 to 14 inclusive. Figure 15 illustrates the character design matrix. Dimensions of

the printed characters are as follows :

(1) character height 2.972 mm (0.117 in)
(2) character widths 1.321 mm (0.052 in)
1.651 mm (0.065 in)
1.98]1 mm (0.078 in)
2311 mm (0.091 in)
(3) width of horizontal and vertical bars 0.330 mm (0.013 in)
(4) minimum width of horizontal bars 0.279 mm (0.011-in)

(this specification does not apply to
vertical bars; see clause 5 .5)

(5) corner radii 0.165 mm (0.0065 in
(except Stroke 0, see Fig. 1)

i+

(6) tolerance (average edge) 0.038 mm (£ 0.0015in

). CHARACTER SPACING AND ALIGNMENT
3.1 Spacing of characters
3.1.1 Common fields (fixed format)

3.1.1.1 The distance between the right average.edges of adjacent characters shall be 3.175 + 0.254 mm
(0.125 £ 0.010 in) (see Fig. 16).
(Average edge is defined and discussed in section 5.)

3.1.1.2 The accumulation of spacing tolerances in any common (fixed format) field is limifed to the
extent that the accumulation does not infringe upon the boundaries defining this field.

3.1.2 Minimum space —any field

The minimum spacé.between the right average edges of adjacent characters, whether they| are in

the same field or-adjoining fields, can never be less than 2,921 mm (0.115 in). This also applies to
variable format fields. Maximum or other spacing requirements in variable fields shall be specified
by the individiral machine manufacturer involved.

3.2 Alignment of characters

Alignment. The relative vertical location of a character with respect to adjacent characters within a

given field. The horizontal centre line of each character is indicated on drawings of the printed charac-
ter by the symbol ¢H- These centre lines serve to establish vertical alignment of all characteis, since all
characters are designed about the same horizontal centre line.

Vertical alignment tolerance is that which is consistent with good printing practice and subjgct to the
fn"nwiqg infprprpfaﬁnnc .

(a) alignment of a line of characters printed in any field should be such that the bottom edges of
adjacent characters within each field do not vary vertically by more than 0.178 mm (0.007 in)
(see Fig. 17);

(b) however, alignment of the bottom edges of adjacent characters printed in variable format fields
may vary vertically by more than 0.178 mm (0.007 in) if permitted by the manufacturer of the
paper handling equipment to be used,

(¢) on characters that do not come down to the “base” line (see Fig. 13, 14 and 16), the tolerance
specified in paragraph (@) applies to the horizontal centre line.
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4. CHARACTER SKEW

The maximum allowable character skew is + 1°30 ' measured with respect to the bottom edge of the document.
(See Fig. 18.)

5. CHARACTER TOLERANCES

5.1

Dimensions

See Figures 1 to 14 for dimensions of printed characters.

5.2

5.3

5.4

5.5

5.4.1 Peaks and valleys about the average edge are-permitted to extend to + 0.089 mm (+ 0.0035 in

5.4.2 An occasional void can be presént at the edge and cause a valley that exceeds the limits mentig

543

Definition of “‘average edge”

Average edge. An imaginary line that divides the irregularities along the edge of a printed charactgr so

that the summation of the white areas on one side of the line is equal to the summation of the bl
areas on the other side. (See Fig. 19). The typical edge of a printed character is not ‘a’straight line

Average edge tolerance

aick

The average edge tolerance for all stroke edges shall be + 0.038 mm (£ 0:0015 in) applied to the dimen-
sions (measured from ¢ and () 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 wi
the + 0.038 mm (2 0.0015 in) tolerance specified for stroke edges.

Edge irregularity tolerance

hin

from

the dimension locating the edge. An example is shown in Figure 21. However, when these occyr the

sum of the edge present in the 0.038 to,0.089 mm (0.0015 to 0.0035 in) zone shall not excee
of the total edge.

above. The maximum allowable size of such voids is specified in section 6.

beyond the 0.038 fo 0.:089 mm (0.0015 to 0.0035 in) zone. Such occasional excursions are ng
considered to beedge irregularities, and are defined as extraneous ink that is “attached” to the
character. The-ntaximum allowable size and quantity of such excursions is given in section 8.

In measuririg the size of such excursions, only that portion that extends beyond the 0.089 mn

1 25 °/,

ned

An occasional excursion'(such as feathering or stringing out) can be present at the edge and extend

t

(0.0035-in) limit mentioned in clause 5.4.1 should be considered since the portion of the excursion

in-the 0.038 to 0.089 mm (0.0015 to 0.0035 in) zone is controlled by character edge irregular
limits given in clause 5.4.1.

ity

Minimum width of horizontal bars

The distance between the average edges of any horizontal bar shall be at least 0.279 mm (0.011 in).

(This specification is an adjunct to the dimension specification locating each edge. This specificat

ion

does not apply to vertical bars, since vertical bars are controlled entirely by the dimensions locating

each edge.)
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6. VOIDS
6.1 Definition
Voids. The absence of ink within the specified outline of the printed character.
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 exception :

If the portion of the character involving a single void is two or more zones wide (eacL zone is
0.330 mm (0.013 in) wide), then the maximum allowable single void must be completely
surrounded by ink and contained entirely within the boundary of a 0.254 mm"X 0.2p4 mm
(0.010 in X 0.010 in) square.

In this case, voids at edges are not included and are, therefore, limited'to a 0.203 mm) X
0.203 mm (0.008 in X 0.008 in) square. (See Fig. 22.)

6.2.2 Single voids that are long and narrow are called “needle” type voids{ They are allowable injany length
anywhere on the character provided that they are no wider than\0.051 mm (0.002 in), avefage edge
to average edge.

6.3 Maximum allowable combined voids
The combined area of all voids, in any vertical column or horizontal row nominally 0.330 mn{ (0.013 in)
wide, shall not exceed 20 % of the area of the ¢olumn or row. (See Fig. 23.)

7.| UNIFORMITY OF INK FILM

The ink deposited shall be uniformly distributed within the outlines of each character. Conditions to bg avoided
include excessive squeeze-out, halo, and other uneven deposits.

A ridge of ink that outlines a character and that appears dense in relation to the ink deposited within the charac-
ter is acceptable provided that-it'does not exceed 0.038 mm (0.0015 in) between its average edges. Such ridges
are predominant in letterpress-printing and some impact printing.

8.| EXTRANEOUS INK (MAGNETIC)
8.1 Definition
Extraneous ink. Magnetic ink, other than the printed character, located within the 15.875 mm (0.625 in)

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

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

Spots that cannot be contained in 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 pro-
vided that they can be contained in 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 in a 0.102 mm X 0.102 mm (0.004 in X 0.004 in)
square are not acceptable.
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Spots that are found to be located within the outermost limits established by the character edge
irregularity tolerance are to be considered under the character edge irregularity specifications.

The printer should make every reasonable effort to eliminate extraneous ink on the front of the
document since its presence can be a cause for “machine reading rejects”.

8.2.2 Extraneous ink back

Extraneous magnetic ink on the reverse side of the clear band is not acceptable if it is more than
barely visible to the unaided eye. This statement is subject to the following interpretation :

X m .006 in X 0.006 i uare, or
an equivalent area, are not acceptable.

9. E]BOSSMENT (IMPRESSION)
Embossment of the printed character shall not exceed that which is barely detectable to the experienced tpuch

or eye. Barely detectable embossment is defined as that which does not exceed 0.025 mim (0.001 in) in depth
on|the front of the document.

-t

10. SIGNAL LEVEL
10.1 Definitions

10.1.1 Signal level. The amplitude of the voltage wave 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 “May 27, 1958, Reference Document™; see clause 10.1.4) when suitable test equipment isfused.
(See clause 10.2.)

This reference standard, maintained in a vault, is a paper document on which is printed each ctarac-
ter of the E 13 B font under very precise conditions so that the signal level of each character thereon,
by definition, is 100 % and is called 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|mea-
sured bears to the nominal signal level for that character on the reference standard taken as 100 %.

The signal leveDof the character being measured is obtained using suitable procedures and testing
equipment-(See clauses 10.2, 10.3 and 10.4.)

10.1.4 Secondary reference documents. Paper documents printed in magnetic ink with the characters|of
the)E 13 B font,

These documents are of known relative signal level and are made available for use in calibration of
equipment used to measure relative signal level. Secondary reference documents are selected s

signal level. One or more characters on a secondary reference document are marked to indicate the
actual relative signal level of that character.*

* Secondary reference documents may be obtained from the custodian of the “May 27, 1958, Reference Document”’ at the following
address : Bank Administration Institute, P.O. Box 500, Park Ridge, Illinois, U.S.A.
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10.2 Test equipment
Test equipment described below, or its equivalent, is suitable for measuring signal level.

10.2.1 Means for moving a document bearing the dry magnetic ink printing from left to right (the characters
are scanned from right to left), in a direction parallel to the bottom reference edge, past a d.c. mag-
netizing head and a magnetic reading head, and including means for holding the document in intimate
contact with the face of the magnetizing head and reading head.

The transport shall move the document at the rate of 3.81 m (150 in) per second within 2 %.
Combined character skew from all causes shall not exceed 1°30 'relative to the centre line of the
reading head gap.

10.2.2 A d.c. magnetizing head capable of magnetizing the characters to saturation in a direction ﬂarallel
to the bottom reference edge and in the plane of the printed characters. The leading pole reflative
to the printed character is to be the north pole.

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 r¢ading
head gap as a plane of negligible thickness, the plane of the gap must beerpendicular 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 minithum resonant frequency |of
40 kHz. The height of the reading head gap shall be sufficient to'scan the 5.875 mm (0.625|in)
clear band. The head shall be shielded on all sides, except the reading face and the back, sudh
that any induced noise shall not cause a signal to noise rafio less than 40 : 1 when reading 100 %
reference material .*

10.2.4 A linear amplifier to amplify the output of the magnetic reading head for presentation on ap
oscilloscope. The amplifier has the following characteristics :

10.24.1 GAIN

The amplifier gain shall be such that an input sine wave of 10 + 0.2 mV peak to peakat
1 kHz, produces a sine wave<output of 2.4 + 0.4 V peak to peak.

10.2.4.2 FREQUENCY RESPONSE

(@) The amplifier gain must not vary by more than * 0.5 dB from 1 kHz gain over a
frequency-range of 200 Hz to 3 kHz.

(b) The(amplifier gain between the frequencies 200 Hz and 75 Hz must not drop mpre
than-3 dB below the 1 kHz gain.

(¢)\“The amplifier gain below 75 Hz must not exceed 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 pelow a
reference value is 0.25 of the reference value.

10.2.4.3 ROLL-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.

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

S~
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10.24.4 LINEARITY

At any frequency within the range from 75 Hz 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.

10.2.4.5 NOISE

With the input connection to ground, the noise output shall not exceed a voltage of 0.1 mV
peak to peak, which is equivalent to 1 % of the nominal signal level.

A circuit diagram of a suitable amplifier is given in Appendix X.

10J2.5 An oscilloscope tor display of the voltage wave torm(s) ot the character(s) to be measured and the
voltage wave form(s) of the corresponding character(s) on a secondary reference document. The
oscilloscope may be of any commercially available type 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 amplifig
is connected to the a.c. input of the oscilloscope, but with no document ‘being scanned, is adjusted
to coincide with the lowest ruling on the oscilloscope reticle.

—_—

10{3.2 A secondary reference document is placed in the transport and sCanned. It is preferable that Symbo
2, Symbol 3 or Symbol 4 be used, since each of these charactérs has two identical bars (see Note
below) from which the average amplitude may be measured.If it is desired to measure other charad
ters, the highest single positive peak or the average of positive peaks that are similar in amplitude
may be used. The vertical gain of the oscilloscope is then’adjusted so that the deflection to the
uppermost division of the reticle corresponds to the base line to positive peak amplitude of 200 %
relative signal level. This may be done as follows:

10.3.2.1 Determine the number of major divisions on the reticle in the vertical direction.
10.3.2.2 Divide this number by two.

10.3.2.3 Multiply this result by the relative signal level percentage on the secondary reference docu-
ment character being used, divided by 100. Adjust the vertical gain so that the vertical de-
flection of the chardcter being observed is equal to this calculated deflection.

Example
Eight major diyisions on the face of the oscilloscope.

Secondary, reference document relative signal level is 104 %.
o8, 104
Number\of divisions = > X 100 = 4.16.
Adjust the vertical gain so that the average amplitude of the two identical positive peaks equals

416 divisions on the reticle.

Four divisions then correspond to 100 % relative signal level for the-charactes
g Lforthech

rhich. d -+
aotCTwinCrwas a3t 1O

make the calibration

NOTE. — On secondary reference documents (see clause 10.1.4), the two positive peaks resulting from two
identical bars will not differ in amplitude by more than 10 %.

® The Tektronix oscilloscope Type 560 or 561, with Type 50 and 51 Plug-in Modules, or the equivalent, is suitable.



https://standardsiso.com/api/?name=2a3c0d73d1b116c6e4c99e23f1feb00c

14— ISO/R 1004-1969 (E)

10.3.3 With the test equipment so calibrated, the relative signal level of any character may be determined
by observing the vertical deflection of the positive peaks of the character corresponding to the
character on the secondary reference document, as described in clause 10.3.2, dividing this by the

number of divisions corresponding to 100 %, and multiplying by 100 %.
Example

Calibration as in clause 10.3.2.

Deflection of unknown sample is 4.4 divisions.
44

10.3.4

10.4 Relative signal level tolerance

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

10.5 Residual signal level

Residual signal level. The signal delivered by a character which has been voided.

Whenever misencoded information is voided, the residual signal level shall not exceed S %
nominal signal level for Symbol 3 (Stroke 12).

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

Relative signal [evel of unknown sampie = 20" 100 G=110%:

Another optional method for calibration is as follows :

Assign specific linear values to each major division 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-runningtrace, with no document in transpqrt, at the

0 % line.

Place the secondary reference standard in transport and adjust the vertical gain of the ¢scilloscope
so that the highest single positive peak, orthe average of similar positive peaks, reads alzalue on the

oscilloscope graduations that is identical'to the value designated on the reference docuy

The test equipment is then calibrated.

If it is desired to measure othér'character(s), it is necessary that the test equipment be recalibrated

with a reference standard for the character(s) to be measured.

11. PAPER

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

Paper should be used from which magnetic particles, such as iron and other ferromagnetic materials, have

been eliminated or reduced to a minimum.

of the

-
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12. FORMAT

12.1 Reference edges
12.1.1 Horizontal dimensions
All 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 7.925 + 1.575 mm (0.312 £
1062 1n) from the Tight-nand Teference edge. (S¢ee Fig. 25, page 22°)

12.1.2 Vertical dimensions

All vertical format dimensions are measured from the bottom edge of the document.

12.2 Clear band

Clear band. A band 15.875 mm (0.625 in) wide that must be free of anymagnetic ink, other than
prints of the acceptable characters, and whose location on a document is determined by the appli-
cation involved. Fonts E 13 B and CMC 7 shall not be permitted in'the same clear band on any
document.
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< ~ 1.156 - 0.330
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N
- jlj L/
0.330
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FIG. 3 — Stroke 2 (Two)

FIG. 4 — Stroke 3 (Three)
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Dimensions in millimetres

O O
3 ¢ oo
~ 1.651 ~ B w 1156
™~ .
0.991 9 =S
0.330 ~ S
S
) S | ¢ |
k=) g 'y
TN o N
3 L 1.486
\° .
9 \_ 7 0.165
~ j ~ 0.§65
L/
-
| .
0,330
0.330
FI1G. 5 — Stroke 4 (Four) I1G. 6 -- Stroke 5 (Five)
1.486 A
[
h 0.495 5
4 N\ {0826
o
o0 =)
¥ e b 2 o 165
g ~| 2
2l 1.486 o =
< ~
S S
¢ - : ¢
H la H
S
© b 216
b=l : \ o ’
{l ~ 3;. .330
~ 0.165 ~
0.165 0.495
1.816 0.826

FIG. 7 — Stroke 6 (Six)

FIG. 8 — Stroke 7 (Seven)
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Dimensions in millimetres

FIG. 11 - Stroke 10 (Symbol 1)

FIG. 12 — Stroke 11 (Symbol 2)

!
4 | N
) 4 '
Alignment .
o © Alignment
2 o within 0.038 S  within 0.038
NS " ~] A w9
™ v ~ o
— ~ | ~
‘ J SIS St
<
QH ) 7') '{’ ) QH N e | +
2 1321 ] |
2 0.330 el = -1
vy
22 0.330 | ° 1651
N ~ g ~ 330
N _/ 0.3304°
NN y T
1.321
1.651
1,981
FIG. 9 — Stroke 8 (Eight) FIG. 10 — Stroke 9 (Nine)
t
|
!
0l330
“7__1 0.330
ey =) h—
8 R ——r\
-~ ~ ~ .
S 1.816 " I 3 '
D y VoS &~ ™~
7.156 Q 3 S < ,
S
ot 0493 — ¢
0.495 VR B -
= *
3 3
: w
§ - \ ) ( \S § 4 0.660
1A h 0.991
\ N p, 1,321
1.981
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Dimensions in millimetres

t
¢
(" J o495 2.146
1,486
Y () 0,495 - 1156
' Q 0.495
~. )
g\\ Lo, ra) ‘1 5 S
<
s ) 4 N 4
o > < g
H '82N Alignment S
1.156 within 0.038 ¢ -
> 1.486 ’ g
N
2 1.816 2
<
L\ __J
0.165
F1G. 13 — Stroke 12 (Symbol 3) FiG) 14 — Stroke 13 (Symboi 4)
NOTES CQNCERNING FIGURES 1 TO 14
1. All tadii are 0.165 mm (0.0065 in), except for Stroke 0 (Zero).
2. All fadii shall be blended with adjacent edges.
3. Tolg¢rance : + 0.038 mm (¥0.0015 in).
4. Minfmum width of-horizontal bars is 0.279 mm (0.011 in). This specification does not apply to vertical bars.
s5. Dinfensions are‘in millimetres. (For values in inches, see Appendix Y, page 25).
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7X0.330 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 X 0.330 mm =1.651 mm For Strokes 3, 5, 7

4% 0.330 mm =1.32]1 mm For Strokes 1, 2

2.972mm =0.117 in
2.311 mm = 0.091 in
1.981 mm = 0.078 in
65 mmr=—0-065n
1.321 mm = 0.052 in
0.330 mm = 0.013 in

P
¢ 1 All characters

9X%0.330 mm =p.972 mm

NOTES

¢ For Stroke 1 *" ‘ l 1. All characters centered-about the horizontal centrq line.
@& For Strokes 10, 1 '

| 2. All characters,right-hand edges aligned.
¢ For Strokes 3, 4, 8, 9, 11*"

& For Strokes 0, 2, 5, 6, 7, 13

3. Minimunt height of right-hand edges is four squares.

FIG. 15 — Character design matrix.
This is a 7 X 9 matrix of 0.330.mm (0.013 in) squares

25 mm

T—FI?L%J_%QT _"Hﬂ,ﬂl—i:lmmwo

>

3175 mm=0.125in

FIG. 16 — Distance between characters

0.178 mm ||\ ]

maximum

0.178 mm
maximum 11
0.178 mm
maximum

0.178 mm
maximum
0.178 mm
maximum

0.178 mm =0.007 in

FIG. 17 — Allowable variation in vertical alignment
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maximum

N
{
J

Imaginary
“average”
edges

e — e

Bottom edge

FiG. 18 — Allowable character skew

Valley

1.486 +0.038 (0.0585 +0.0015)

+0.089
fr 0.0035)
1

-—-—¢-\—\

0.165 +0.038 (0.0065 +0.0015)

Dimension on drawing

+0.038 |
@#0.0015) F

.

FIG. 19 — Averdge edge

“View” ’fnlarged

- Dtmenszon

on drawmg __Dimension
nensic

‘Dimension on drawing

Edge irregularity - 0.089 -0.089  FEdge irrpgularity
tolerance = - 0-0035) | - 0.0035) toletance
-0.038 : \ -0.038
(- 0.0015) | (- 0.0015)
120

Peak

Typical
dimensions

FIG. 20 - Average edge tolerance

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

S

un arawmg;

w_...._..-___....,.__-.,_._-___-_'.__,

e
g

FIG. 21 — Edge irregularity
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Four vertical columns

©

(0.008 in) | (0.008 in) | . :l . ;“
g 1o
I gt
=5 . (O et w = b b
S8 \10\9 £ i D )
S % Three  (Qrzzzzzood eI
= 8 S Lorizantal g Il_Jl
y —y Se ows  @rzzzizzili=dlishs
“Acceptable” “Not acceptable” : I\
FIG. 22 — Examples of single voids FIG. 23 — Example of rows and columns
I~
3 3 &8s
2§ sl%
"l S 2 EARI
5 H 8= E
3. (823 ¥
+ T AN T g. z
A -AEE:__%-_\E- =t-4- -‘> -- R;g"";“"‘
edge o
Base line LA 7 t S - document
/i 1
7.925 £ 1.575 min
(0.312£0.062 ify)
FIG. 24 — Wave form as it appears on FIG. 25 — Distance of right-hand character |

face of oscilloscope from right-hand reference edge
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" APPENDIX X

CIRCUIT DIAGRAM OF A LINEAR AMPLIFIER

ISO/R 1004-1969 (E)
APPENDIX X

A circuit diagram of a suitable linear amplifier for determining the output of the magnetic reading heads as described

in clause10-2-4-is-given-below-

270V ==
7.5 mA
RI3
75K
R]I 1 Wart
2K
0 — CR1I
14
4 t Ground
Input H QOutput
3. + 70V ==
3. 7.5 mA
Cc8
30 R14
5V 75K
= 1 Wart
N R12
Ground(QO L’
+] IKX
Ground
NOTE$
1. Li-and L2 are powdered iron core inductors, in millihenries (mH).
2. C1 to C8 inclusive are capacitors, in microfarads (Uf).
3. R1 to R14 inclusive are resistors, in ohms; K == 1000; 1/4 watt unless otherwise specified.

4. Q1, Q2, Q3 and Q4 are transistors, Type 2N 527.

5. CR1 and CR2 are diodes, Type 1N 766.
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APPENDIX Y

EQUIVALENT METRIC-INCH DIMENSIONS USED IN FONTE 13 B

ISO/R 1004-1969 (E)
APPENDIX Y

millimetre inch millimetre inch

0.025 0.0010 0.826 0.0325
0.038 0.0015 0.991 0.0390
0.051 0.0020 1.156 0.0455
0.076 0.0030 1.321 0.0520
0.089 0.0035 1.486 0.0585
0.102 0.0040 18575 0.0620
0.152 0.0060 1.651 0.0650
0.165 0.0065 1.816 0.0715
0.178 0.0070 1.981 0.0780
0.203 0.0080 2.146 0.0845
0.216 0.0085 2311 0.0910
0.254 0.0100 2921 0.1150
0.279 00110 2972 0.1170
0.330 0.0130 3.175 0.1250
0.495 0.0195 7.925 0.3120
0.660 0.0260 15.875 0.6250
0.744 0.0293



https://standardsiso.com/api/?name=2a3c0d73d1b116c6e4c99e23f1feb00c



https://standardsiso.com/api/?name=2a3c0d73d1b116c6e4c99e23f1feb00c

- 27 - ISO/R 1004-1969 (E)

PART I

FONT CMC 7

1. SCOPE AND FIELD OF APPLICATION
1.1 Scope

Part II of this ISO Recommendation specifies the shapes, dimensions and tolerances for the ten digits

0 to 9, five symbols, and twenty-six letters, to be printed with magnetic ink* for the purpose of charac-
ter recognition. It describes the various types of printing defects and other printing considerations,
together with the tolerances permitted, and also contains specifications for signal level measurement.

1.2 Field of application

The characters specified in Part II of this ISO Recommendation were developed initially for use i
banks to permit automatic document handling for bank data processing, but they haye application to
other automatic handling systems as well.

2. CHARACTER CONFIGURATION
2.1 Code description

The coded character is composed of six intervals contained within‘seven strokes cut to the shape of
a conventional character.

Two interval widths are used : “long” and “short”. It is.the'combination of these “long™ and “‘short”
intervals that determines the character code.

Two long and four short intervals may be combined.in fifteen possible ways (C ‘;) — a total whicly is
available for the ten digits and five symbols.

The alphabetic code uses one or three long intervals, allowing a total of C$ + C'$ = 26 combinatjons
which are thus available for twenty-six letters.

The following tables show the correspondence between the codes and the characters. The intervzgf 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.

123456 123456 123456
100010 1 010000 A 001000 N
0110002 101010 B 100000 0
101000) 3 000111 C 010110 P
100 000 4 100110 D 111000 Q
ooor10 5 000100 E 011100 R
001010 6 001011 F 010101 S
INTo00O0 7 100011 G 000010 T
6—1+061+6—=8 6119060 H 6166 Y
010100 9 000001 1 110001 v
001100 O 101001 J 100101 w
100001 SI 011010 K 110010 X
010001 SII 010011 L 011001 Y
001001 SIN 001110 M 001101 z
000101 SIV

000011 SV

* As used in this ISO Recommendation, the term ‘““magnetic ink’’ means ink capable of being magnetized and sensed.
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2.2 Configuration

There are four font heights (see clause 8.5) : 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). Figures 28 to 48 give full details of the alphanumeric ¢
set and symbols.

. MEANS OF AUTOMATIC SENSING

haracter

The automatic character recognition takes place by means of identification of the interval lengths between

adjacent strokes. Stroke sensing takes place magnetically.

.| REFERENCE EDGES OF DOCUMENTS

.| PRINT LOCATION

.| CLEAR BAND

.| CHARACTER SPACING AND ALIGNMENT

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

5.1 Horizontal location

The extreme right mean edge of the printed line should be logated at least 6.0 min (0.236 in)
the right reference edge of the document. The distance between the left-hand edge of the dog
and the extreme left mean edge in the printed line should be“at least 4.0 mm (0.157 in). In so
by agreement between the parties concerned, this latter'distance may be reduced to 2.0 mm (
System consideration may dictate a2 6.0 mm (0.236%01) minimum margin on both sides, if the
is to be readable in both directions.

5.2 Vertical location
The characters must be printed entirely within a printing band 6.4 mm (0.252 in) high. The b
edge of this printing band is located*d:8 mm (0.189 in) above and parallel to the bottom refer
edge of the document. This clausei(5.2) does not apply to punched cards.

Over the whole length and(©n both sides of the document a clear band, 16 mm (0.625 in) measured fr
bottom edge of the dogument, must be free from any magnetic ink other than CMC 7 characters. Und
circumstances may CMC~7 characters be printed within the clear band using non-magnetic ink.

CMC 7 and E 13 B fonts shall not be permitted in the same clear band on any document.

bes of the

from
ument

me cases,
0.079 in).
document

ottom
ence

m the
ET NO

7.1 Horizontal character spacing

7.1.1 Character pitch B. The distance between the orthogonal projections upon the bottom reference
edge of the extreme right mean edges (see clause 8.6) at mid-character height of adjacent charac-
ters. 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.
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. CHARACTER DEFINITIONS AND TOLERANCES

7.1.2 Intercharacter distance D between two adjacent characters. The distance between the orthogonal
projections upon the bottom reference edge of the right mean edges (see clause 8.6) at mid-charac-
ter height of the left-hand stroke of the right-hand character and the right-hand stroke of the left-
hand character.

7.1.3 The minimum intercharacter distance is D, ; = 0.67 mm (0.0264 in) if the right-hand character has

one or two long intervals, and Dy, = 0.50 mm (0.0197 in) if the right-hand character has three
long intervals.

7.1.4 Character width A. The distance between the right mean edges of the outermost strokes of a charac-
ter. The nominal values for characters with one, two and three long intervals respectively, are as
follows :

A; = 2.0 mm (0.079 in)
A, = 2.2 mm (0.087 in)
A; = 2.4 mm (0.094 in)

7.2 Vertical misalignment
DEFINITION

Vertical misalignment. The deviation of the printed character from the nominal vertical positionjon
the document.

LIMITATION

Vertical misalignment should be consistent with good’printing practice and can be tolerated as f3r as
the characters are completely contained in the printing band (see clause 5.2) of the document.

8.1 Stroke. One or more segments.

8.2 Segment height h. The distance‘between the top and the bottom of that segment.

8.3 Stroke height M. The sum of the heights of the segments contained in that stroke.

8.4  Character height Hy, The distance between the top and the bottom of that character.

8.5 Fonr height HgThe nominal height of the highest character of the font.

8.6 Stroke edge’zones and mean edges

8.6.1 “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 5 - from
each other. The value of 4 is 0.06 mm (0.0024 in).

fant) £, " iadadad s L tar L honrintad ad 'S
Threreare-tourteenprinteacageZones i aentracter—raeprreaeage zone-extendsoverth

full height of the stroke, excluding intersegment interruptions and segment end zones,

8.6.2 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 called theoretical mean edge.

8.6.3 Theoretical mean edge. The fourteen theoretical mean edges of a character are used to determine the
skew angle of the character (see clause 8.7); in this case the fourteen mean edges of a character need
not be parallel to each other.
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8.6.4 Practical mean edge. For practical measurements, parallel mean edges are used, placed so that their
direction is the average direction of the fourteen theoretical mean edges. Such parallel mean edges
are called practical mean edges.

8.7 Skew angle a. 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 .

8.8 Stroke width L. The distance between the right and left mean edges of a stroke. 1ts value must lie
within the range 0.10 to 0.19 mm (0.0039 to 0.0075 in).

8.9 Stroke interval P. The distance between the right mean edges of adjacent strokes or the distance
] of
a as specified in clauses 8.9.1 and 8.9.2.

8.9.1 Right mean edges Py | and Py 5

Pp, =0.30 +0.04 mm (0.0118 + 0.0016 in) for 0° < a <45

Pg, =030£0.03mm (0.0118 £ 0.0012in) for 45’ < a < 1°30°

Py, =0.50%0.04 mm (0.0197 £ 0.0016 in) for 0° <a <45

Pg, =0.50 £0.03 mm (0.0197 £ 0.0012 in) for 45 ' < a < 1°307
8.9.2 Left mean edges Py | and P ,

Pp, =0.30+0.06 mm (0.0118 + 0.0024 in) for 0° Qo< 1°30°

Py, =0.50 £ 0.06 mm (0.0197 + 0.0024 in) for 0°n< e < 1°30°

9. [EXTRANEOUS INK (SPOTS)

9.1  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 beé 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 min'(0.008 in).

9.2 Extraneous ink back. Magnetic'ink present in the clear band on the reverse side of the documgnt.

The spots on the reverse:side of the document are not acceptable if they are detectable by the unaided
eye.
10. [VOIDS

Void. An abseri¢e of magnetic ink outside the printed edge zone and outside the segment end zones in gn area
that should be-inked.

The integrated height of voids along any line parallel to the skew angle of the character must not exceefl 0.4 mm
0.016%in).

The absence of ink in an area extending over the Tull width of a stroke including its printed edge zones is allow-
able 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.
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11.

12.

13.

14.

SEGMENT END ZONES

Segment end zone. A zone of maximum height of 0.20 mm (0.0079 in), that can be located at both ends of
strokes and stroke segments.

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

(2) any shape of stroke ends within the segment end zone is acceptable;

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

(c) the height of the segment end zone should be chosen such as to ease the fulfilment of the specific¢ation on
voids. The sum of the heights of all 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|

UNIFORMITY OF INK

The ink deposited must be uniformly distributed within the outlines‘of €ach stroke. Conditions to be avojded
lude excessive squeeze out, halo and other uneven deposits which.might result in a ridge of ink that outlines

a ptroke, and that appears dense in relation to the ink deposited’within the stroke. Such ridges are predonjinant

letterpress printing and some impact printing.

EMBOSSMENT
The embossment is, at any point on the front of\the document, the distance between the average paper surface
and the ink surface. Embossment can vary over-the character and even within a stroke. It has an influence{ on
the signal waveform. This influence is accounted for in the signal level specification. Nonetheless, embossment
miust not exceed that which a skilled persen could barely detect by eye or by touch.
SIGNAL LEVEL

14.1 Description of the signal

When a sujtably magnetized CMC 7 character is scanned by a reading head, the passage of each sfroke
edge results’in a voltage pulse.

The signal that corresponds to a character is thus a succession of fourteen pulses, the signs of whjch
alternate. Pulses associated with right-hand stroke edges are conventionally called positive pulses| pulses
associated with left-hand edges are negative.

The amplitude of each of the two pulses that are associated with a stroke is approximately proportional
to the height of that stroke.
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15.

14.2 Definitions
14.2.1 Standard stroke. A unique and well-defined stroke, specially created to remain stable with time.

14.2.2 Relative signal level. A quantity n, associated with every stroke edge and defined by the following
equation :

n%=lOOE

Yo

whara
wntore

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

is the pulse amplitude delivered by the right edge of the standard'stroke and measured
by means of the same equipment.

14.3 Allowable signal level range

The maximum relative signal level in any character must not exceed 300 %. The minimum relgtive
signal level in any character must not be less than 25 %. The-ratio between highest and lowest|relative
signal levels within any one character must not exceed 5.

14.4 Nominal signal level
In practice the signal level is proportional to the 'stroke height M. Signal level is said to be nonjinal if

actual signal‘lével = 1—M§ X 100 %

14.5 Residual signal level
Residual signal level. The maximum signal level delivered by a character which has been voide{l.

Whenever misencoded information is voided, the residual signal level shall not exceed 5 % (with respect
to U, according to the«definition in clause 14.2.2).

The method empldyed shall permit the re-encoding of the document.

PAPER

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

Paper.should be used from which magnetic particles, such as iron and other ferromagnetic materials, hqve been
eliminated or reduced to a minimum.
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SYMBOLS AND ABBREVIATIONS

ki Characteristi

7.14 Character width
7.14 Character width of a character with one long interval
7.14 Character width of a character with two long intervals
7.14 Character width of a character with three long intervals
7.1 Alignment
8.6.1 Printed edge zone width
7.1.1 Character pitch
6 Clear band
7.1.2 Intercharacter distance
7.13 Minimum intercharacter distance
713 Minimum intercharacter distance-for.character with one or two long intprvals
7.1.3 Minimum intercharacter distafice)for character with three long intervals

13 Embossment
9.2 Extraneous ink back
9.1 Extraneous ink front
5 Format
8.2 Segment height
84 Character.height
8.5 Font height
8.8 Stroke width
83 Stroke height
8.9 Stroke interval
89.2 Short stroke interval between left mean edges
8.9.2 Long stroke interval between left mean edges
8.9.1 Short stroke interval between right mean edges
8.9.1 Long stroke interval between right mean edges
7 Character spacing

12 Uniformity of ink

10 Voids
/.2 Vertical misahgnment

o 8.7 Character skew angle

04-1969 (E)
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Dimensions in millimetres with
inch conversions in parentheses

S Dt O MVM\JM a

Reference edge

TN

Printing band

——— e —— . —— s —— —— —_—— —— —

Clear \

band (

6.0% (0.236)

4.0%(0.157)

6.4(0.252)

16 (0.625)

Reference edge

*  Minimum values (see clause 5.1)

FIG. 26 — Format of documents
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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 is 10 : 1.

Al] dimensions are quoted in millimetres. A table of conversions to inches is given on page 58.

The radius of rounded character corners is 0.5 mm (0.020 in). The corresponding circles are always.tangerjtial to
th¢ character outlines.

Segment ends may be straight or rounded. If the ends differ from the drawings, the nominal segment height should
correspond to the drawings when measured along the vertical axis of the stroke.

Hdrizontal dimensions (stroke width and intervals) and their tolerances are not indicated on the drawings pnd are
spgcified in clauses 8.8 and 8.9.

Veprtical 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)] Stroke intervals

Stroke intervals throughout the drawings are equal to the nominal values given in clause 8.9.
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FIG. 28 — Digits : Font height 3.20 mm (Hy)
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FIG. 29 — Symbols : Font height 3.20 mm (Hy)
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FIG. 30 — Letters A to H : Font height 3.20 mm (Hg)
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FIG. 31 — Letters 1 to Q : Font height 3.20 mm (Hg))
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FIG. 32 — Letters R to Z : Font height 3.20 mm (Hp)
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FIG. 33 —- Digits : Font height 3.00 mm (H¢;)
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FIG. 34 — Symbols : Font height 3.00 mm (H¢,)
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35 — Letters A to H : Font height 3.00 mm (H¢y)
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FIG. 36 - Letters 1 to Q : Font height 3.00 mm (H¢,)
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FIG. 37 - Letters R to Z : Font height 3.00 mm (Hy,)
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FIG. 38 — Digits : Font height 2.85 mm (Hy3)
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FIG. 39 - Symbols :
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