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1. Average Reflec

tance (Section 3.2.1)
The specification for average reflectence of paper has purposely
heen framed so as to allow the use of diffcrent kinds of measur-
ing 1ndtxuments: from elaborate and expensive spectrophotometers
to siuple devices using filters and solid state phoLO(olL,.

For this reason, the illuminetion condi t1on are not precisely
defined. It is rccognized that neasured reflectance velues Ll[l
be to some extent a function of the geometry of the instrument.
A system using obligue illumination and normal viewing, for
example, may cgive slichtly different results from one using
normal illuminetion and obligue viewing. In most instances thecse
differcences will not be great enocugh to cause trouble, but

where they do, an instrument using completely diffuse illumination,
supplied by an integrating sphere, is to be teken as the primary
standard. The instruments marked X in the list ye low can be
supplied with this facility. '

ALL the inctruMcnie in the list are suiteble for measurements in
the tuo essential bande B425 and B530/B570 (see section 3.2.1.2

of the CPCL]Il cation). The cheaper instruwent will not be suitante
for measurcments in the BY00 range, but, és the oDLC]fI cation
expleins, thesc are seldon required.

The band BLOO presents some difficulty, since the special
conditions as defined in section 2.2 cannot be satisficd by
the instruments li*ied below. A cathode—ray tube {ight source
and photonultiplier detector arc necessary.

Heasurements in this band are not required, houwever, unless it
is kpnown that the paper will be submitted to OCR cauipment
working in the UV region. In such cases it is recommended theat
the manufacturer of the OCR equiputent concerned be approached
for guidance.

Instrunents.
Pesignation . Supplier Type

Y Beckmen Model DK Beckman Instruments Dispersing
specitirophotomcter

X Elrepho carl Zeiss (Oberkochen) Interchangesble
.
ilters

Eel Evens [leciroseleniun Inlerc‘nur"')le

tlters
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2. Variation in Paper Reflectance

At the present time, no instrument suitable for rapid weasure-
nents of reflectance variability es defined in 3.2.2, is commer-
ally available. A paper manufacturer wishing to asscss the
suitability of his product in this recpect is recommended in the
first iastance o consult manufacturcrs of OFR cquipmnent. Since
0CR scenninag systems in general provide conditions similar to
those dpcc1.1 d in 3.2.2 these nanufacturers will frequently
be in a position to make the necessary measurements casily ana
quickly.

Anyone uishing to build his oun measuring instruicnt is adviged
first io reoad the peper by C.J. Jones and A.B. Budinger (TAPPI
Journa!l 54, 48 (1063), which dﬁvrrilws the r(“ults of a very
thorough 1u'“,‘igntion into reflectance variations. The equipmen
described is more expensive and @lauusﬁLe than one necded for
routine hCHbUIUtuﬂLS- however. For such measurewents the
essentials are

a) A means of illuminating the sample.

b) A device with appropriaste filters for the bands B&25, B530 .
B570 and 85900, for wessuring the Light diffusely reficcted
from an arca of the specificd gize; this arec, 0.2 mn in

¢ ¢
dismeter, is wuch smatler than that used Tor the measurements
of raverage reflectan

¢) A moans of traversing the ssuple so as to scan dif
in succession.

2.1 One suitable form of weasuring egquipwent is shown in the
diagram. It is based upon a binceular microscope with onc
eyepiece replaced by a fibre-coptic bundle leading fo @
photocell and filters. The aperture at the entry to ithe
bundle is made of such & size &s to providge an effeciive

:
orture of 0.2 mm dianeter, due to atlovance bteing
¢

:
"
scanning ap
he magnification of the thGCiiVis

made for

s paner sample should be mounted on some form ¢f traverss

a mecheniem (not stoun)d.
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3. Dirt Count (Section 3.3)

Full instructio are given in the TAPPI paper to which
is ma

reference

4. Paper Qpacity (Section 3.4 and App. 1.3)
The instrument uscd for meesurements of Average Reflectance will
be suitable for Opacity measurements as wvell. An instrument -
the Opacimeter - made by Bausch and Lomb, (625 S. Paul Street
Rochester 2, Hew York, USA) is also su1iablc and convenient to
use.

5. Printed Image
Visual examination of a character is greatly facilitated if
there is available an optical device which can project an
enlarged image of the character on to a screen. Suppliers of
suiteble equipment are:

J.E. Baty end Co. Ltd,
Lamson Paragon Ltd (see below)
Burgess Hill, Sussex, England

It is a matter of experience that a relatively low magnification
(50 % or 20 %) makes for easier working and nore reproducible
results than a high megnification.

6. Print Contrast, Signal Measurement

im

The Print Contrast Signal (Section &.7) is defined in terms of
re{lectance, so some photometric instrunent is required for
its measurement. An instrument of the type shouwn in figure 1
above is suitable although it does not @llow tests to be made
very quickly.

Two instruments are available from manufacturers.

6.1 The Kidder ifodel 081 Optical Character Tester (Harketed in
Europe by Lamson Paragen Lid, Paragon Horks, London E.16).
This provides a projected image of the character, twenty
times enlarged, on a viewing screen for visual and photo-
metric e%nn1n9110ﬂ‘ hAny area 0,2 mm (0,008 ) in diameter
(as required for the PCS test) can be examined by moving
the imege under a fixed photometer attachment. The instrument
incorporates traversing controls (max.movement 25.4 mm) for
the document to facilitate this. In its standerd form the
Tester has a spectral response correspondina approximately
to the B425 bend in the specification, but a response nearcer
to the £5320 band is available as an alternative. leasurcments
can also be made in the near infra-red region, but when
switched to this range the stendard instrument has a different
viewing area (6,3 am in diaweter) and is unsuitable for
PCS measuremnents.
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6.2 The ICT Print Quality HMonitor (obtainable from ICT Ltd,
Cavendish Road, Stevenage, England).

This instrument also presents an enlarged image of the
character under examination. The image is not produced by
purely optical means, howe”er but by electronic scanning
and epplication of the resulting signal to the connrol arid
of a display cathode ray tube. The signal is applied to &
threshold which can be set by the operator to any required
value. A threshold setting of 04 for example, ensures that
only those areas with a PCS of 0.4 or greater will eppear in
the display. The advantage of this arrangement is that the

sponse of the whole character to the chosen threshold isg
available at once.

hs normally supplied, the instrument has a spectral response
in the 8530 bsnd. A spectlal response approximating to

8425 can be supplied as an alternative, but working in the
infrared is not possible.

7= Qlagggggg Po<1t1on|nq hcosurerﬁnis

A suitable instrument for this work is a travelling microscepe
with two traversing directions at right-angles to each other.
The document under examination should be placed so that one of

these directions coincides with a reference cdge.

Provided that the cross~wires in the cyepiece are accurately
aligned with the traverse directions, it will then be a simple
matter to determine the character boundaries, as defined in 5.10.
Any projector provided with a micrometer table can also be used,
either displaying a group of characielu at a low magnification or,
at a higher magnification, using the table to bring the character
into alignment with the references lines.

8. Line_Spacing

o

(As cistinct from line separation) will not need to be measured
except when it is near the limit of 4 nu.

Measurcments of Linc Separation ere casily made when the character
boundarics have been located.

9. alignment reference_line

haracter

!C“

1+ i< canvenient to take this as the louver edas of the character
boundary. In some epplications, however, where the strokeuwiath
iv VC(” vuriﬂblc it may be more “ppropriute to use the alternative
definition “ horizontal centreline of character boundary™ . Oniy
1f thg simpler procedure hozs the sample to be somewhat outside
the chal icter misalignment specification is it necessary to use
the centreline. i
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10. Cheracter Snacing

-~

Determinations of charactor specing are made complicated by the
fact that the measurable gusniities -~ the vertical centrelid

are not necessar ly ’HUPL{; spaced even in perfect nrint,
because of typographical considararions. Chearecter spacing uill
necd to be hUdLU'Ud only uhen the Limits given in
are approached and when the nature of the printing &
malkes variations possiple. '

11. Character
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