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Print quality is an important consideration with any
1403 Printer. However, where the output of a 1403
is used for input to an optical character recognition
system, quality of printing becomes a prime consid-
eration.

This is because a 1403 printer that is producing
printing that is entirely satisfactory to customers who
are visually reading the output may not be producing
printing with the characteristics needed for low reject
rates in reading machines.

See Figure A-1 glossary of print quality terms to as-
sist in identifying various print quality concepts.

A.1 PRINTING CHARACTERISTICS DEFINED

Some of the terms in this manual are unique to the
subject of print characteristics. Definitions of these
terms foliow. ’

A.1.1 Average Edge

The typical edge of a printed character is not a straight ‘

line. The term average edge is defined as an imaginary
line that bisects the edge irregularity (Figure A-2).

Average edges of characters need to be clearly indicated-

because of the way in which the character recognition
logic of the optical character reader is designed.

A.1.2 Stroke Width

A stroke is a portion of a character (Figure A-3). It can
be a vertical, horizontal, curved, or slanted segment.
Stroke width is the distance between the average edges
of the stroke. (See Figure A-1.)

A.1.3 Density

Density or ink coverage is the blackness of a character
(see Figure A-1, Items 3 and 4).

A1 4 Contrast

Contrast is the dlfference in density measurement be-
tween the character and the background area. This can
also be defined as the difference between print reflec-
tion from the printed character.and background reflec-
tion from the surface of the document.

Appendix A. Print Quality Concepts
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Figure A-1. Print Quality Glossary of Terms
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Stroke
Width

Figure A-2. Average Edge and Stroke Width

The three strokes that make up
the character ** One’’ are drawn
by the dotted line.

Figure A-3. Character Stroke

A.1.5 Extraneous ink

Extraneous ink (or other particles) is any spot appearing
within the reading area not between the average edges of
the character (see Figure A-1, Item 6). This condition
(Figure A4) can be caused by streaks, smears, or splatter.
No extraneous ink (or particle) whose area is equal to or
greater than a half-cell area is acceptable (Figure A-5).
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Figure A-4. Extraneous Ink

A.1.6 Phantom Printing

Phantom characters are usually found when printing on
very stiff documents, such as card stock. They occur
when a sequence, such as *1xx3xxS5, is printed, and
occur because the machine options every third train
character to every fourth hammer. See Figure A-1,
Item 10. The phantom in this example isa2 halfway
between the 1 and 3.

If phantoms are suspected, a simple test can verify
this by printing *1xx3xx5xx and examining the blank
spaces for 2, 4, etc.

*x = any character

A-2

Because the extraneous-ink blotch
in cell area 1 is less than half the

015 area of the cell, it is not recognized

. {0,38) @ and, therefore, is acceptable.

.015
(0,38)
The ink blotch in cell area 2

is greater than half the cell area
and is not acceptable.
.015
{0,38) @ This also applies to the “stringing
¢ ‘out" of characters.
1 NOTE: 407-1 cell area=

.01875 x .01875

407 -1
Cell Areas (0,476 x 0,476)

Figure A-S. Extraneous Ink and Cell Areas

If UCS feature is installed, a reduction in phantoms
can be obtained by rearranging type slugs, thereby
breaking up two-thirds of the phantom combinations.

To assist in this area, intersperse numeric and alpha-
betic slugs. The following is suggested for an AN
arrangement: '

Example: 123-GHI-456-JKL-789-MNO-0#@-PQR

Individual applications may dictate modifications to
these.

See IBM System/360 BPS Utility Program Operating
Guide, Program Number 360P-UT-048, SC24-3396 for
assistance in punching a new train image card deck with
which to load the UCB.

Note: - Throughput is affected by rearranging the type
slugs. The chances of throughput being increased or
decreased slightly are about equal.

A.1.7 Voids

A stroke void in a character (Figure A-6) is a light spot
that is completely surrounded by ink.

A character void (Figure A-6) is a light spot that is not
completely surrounded by ink (see Figure A-1, Item 15).

Stroke Void

Character Void —\
[4 -~ /,

N -

Figure A-6. Voids



A.1.8 Slur

A slur is ink that isiot a part of the average character
outline. Smears, phantom printing, etc., are also in-
cluded in this category (Figure A-1, Item 12).

A.2 PRINT QUALITY MEASURING DEVICES

Two types of gauges are available for measuring print
quality.

A.2.1 Pocket Comparator

An integral part of this device (part 451595) (Figure
A-7) is an engraved reticle containing the outlines of all
the readable characters plus the outline of the permis-
sible size of extraneous particles. Figure A-8 illustrates
the 407-1 reticle (part 451596); and a 1428 reticle (part
451995) are also available. With this device you can ob-
serve whether or not the confines of the character are
within the minimum and maximum character stroke
widths. Detailed instructions accompany this device.

Figure A-7. Pocket Comparator

A.2.2 Document Registration Gauge

The document registration gauge (Figure A-9) can be
used to:

—

Locate printing properly on the document.

2. Check the character shape and stroke width.

3. Determine whether any extraneous particles are
in the character-sensing strip (reading band).

4. Check for line skew (printed line must be parallel
to the base line £20).

5. Check for proper character pitch and spacing
(maximum character pitch is ten characters per
inch).

6. Check the printing for proper vertical and hori-
zontal registration.

7. Check preprinted vertical field marks for proper
size and placement (a character cannot be located
closer than .100 in. (2, 5 mm) to a preprinted
field mark).

8. Check for proper layout and any mark-reading
formats.

9. Check the relationship of the timing mark to the
marking zone.

10. Define minimum clear areas between mark-read
columns.

11. Permit measurement of dimensions and placement
of the timing mark.

12.. Check pen and pencil marks in the mark-read

column for size and placement.

Specific instructions accompany the gauge. The docu-
ment registration gauge for the 1418 is part 451590; for
the 1428, part 451990. By using the pocket comparator
and the document registration gauge, specific print faults
can be identified. Observe the stroke width especially.

Character stroke width should measure .010 in. (0, 25
mm) through a .018 in. (0, 46 mm), except that a maxi-
mum of 25% of the stroke can range from .008 in. (0, 2
mm) through .022 in. (0, 6 mm). This recognizes that
ribbon printing, when viewed through a magnifier, ap-
pears ragged and lacks sharpness of edge definition.
Figure A-10 illustrates character stroke width conditions.

1403-N1and 3 MM A-3



Figure A-8. 407-1 Reticle for Pocket Comparator
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Figure A-9. Document Registration Gauge
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Appendix B. Specifications Summary

Maximum Printing Speed (LPM) 1100
Train Motor Speed (RPM) 3600
Train Velocity (IPS) ) 1206
Time Required for Type to Move
.001” (Microseconds) 5.0
Timing Disk Speed (RPM) 1714
Time of Carriage Start Impulse Print SS-1
of Print
Scan 46
Time Required to Print One Line 54.54
with Single Space (Milliseconds) :
Carriage Interlock Time (ms) 20.8
Carriage Type Dual Speed

1403-N1and 3MM B-1



