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D We,  MarsusuiTa  ELECTRIC
INDUSTRIAL COMPANY, LiMITED, a Japanese
Body Corporate, of No. 1006, Oaza
Kadoma, Kadoma City, Osaka, Japan, do
hereby declare the invention, for which we
pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement: —

The present invention relates to a
method of and a system for representing
colored patterns on a subject for obtaining
moncchromes.

Several methods and sysems have been
proposed for the purpose of the above
mentioned color representation, but none
have proven to be practically desirable in
that they are complicated in structure and
slow in processing and do not ensure exact
representaiton.

In the following, prior to discussion of
the present invention, one of the conven-
tional methods will be discussed in con-
nection with Figs. 1a and 1b of the accom-
panying drawings for better understanding
of the present invention. Suitable scanning
means (not shown) scans across a colored
subject copy 2 along an arrow headed line
4. The subject copy 2, in this case, includes
four different colors denoted by reference
characters “A”, “B”, “C”, and “D”. A
plurality of small circles 6 is shown, each
representing an incremental element in the
scan referred to herein as a picture
element, of which the color is detected and
represented. Light beams, which are re-
flected from the subject copy and include
color information, are separated into
bands according to wavelengths in suitable
color separating means (not shown) and are
employed to produce monochromes such
as 8a, 8b, and 8c as shown in Fig. 1b. In
the above discussed method, however, the
color determination of all the picture
elements is performed serially, so that

much time is required since it is often the
case that the number of picture elements
reaches 10°-10%

According to one aspect of the present
invention there is provided a method of
representing in electrical or data form
colored patierns on a subject including the
steps of: scanning the subject with a light
beam; detecting borders between adjacent
differently colored areas; determining the
color of a scanned portion of predeter-
mined width following each detected border
and regarding the part scanned between
said predetermined portion and the next
detected color berder in the scan as being
of that color.

In another aspect the present invention
provides apparatus for representing in
electrical or data form colored patterns on
a subject, such apparatus including: ¢5
means to scan the subject with a light
beam; means for detecting borders between
adjacent differently colored areas; means
for determining the color of a scanned por-
tion of predetermined width following each 70
detected border and for regarding the part
scanned between said predetermined por-
tion and the next detected color border in
the scan as being of that color.

In order that the invention may be more 75
clearly understood, the following descrip-
tion is given, merely by way of example,
with reference to the accompanying draw-
ings, in which:

Figs. la and Ib, already discussed, are 80
schematic illustrations of the prior art;

Figs. 2a-2c illustrate a principle of a
first preferred embodiment of the present
invention;

Fig. 3a-3d illustrate a method of the first 85
preferred embodiment;

Figs. 6a-6e illustrate a modification of
the method of the first preferred embodi-
ment;

Fig. 7 illustrates a system of the first 90
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preferred embodiment;

Fig. 8 is an illustration with which a
second preferred embodiment of the pre-
sent invention is concerned;

Figs. 9 and 10 illustrate a method of
the second preferred embodiment;

Fig. 11 illustrates a system of the second
preferred embodiment;

Figs. 12-14 each shows optical charac-
teristics of a dichroic mirror used in a third
preferred embodiment of the present in-
vention;

Fig. 15 illustrates optical characteristics
of a dichroic mirror for better understand-
ing of the third preferred embodiment;

Figs. 16-18 illustrate the third preferred
embodiment;

Figs. 19-20 illustrate a modification of
the third preferred embodiment; and

Figs. 21-24 illustrate another modifica-
tion of the third preferred embodiment.

Reference is now made to Figs. 2a
through 2c¢ inclusive, which illustrate a
principle of a first preferred embodiment
of the present invention. Like the scanning
in Fig. la, a suitable scanning means (not
shown) scans across the color subject copy
2 along the arrow headed line 4. Light
beams including color information, which
are reflected from picture elements 6 on
the surface of the subject copy 2, are pro-
cessed in a color analyzing or separating
means (not shown) as will be referred to
later, and serve for producing a train of
pulses as shown in Fig. 2b. Each of the
pulses in Fig. 2b represents a color border
between two different colors. Therefore, if
several picture elements, which follow one
of the pulses in Fig. 2b, represent a speci-
fied color, that color is taken to apply to
the following picture elements, until the
next pulse appears. If the determination
of the color is performed on the basis of
a majority of the said several picture
elements, its reliability increases.

It is therefore understood that, according
to the above principle, the processing time
can be considerably reduced in that for
most of the picture elements between the
adjacent color borders no color determina-
tion is made.

Reference is now made to Figs. 3a
through 3f inclusive, which illustrate in
more detail the principles of a preferred
embodiment. Fig. 3a shows the spectral
characteristics of the three colors “A”,
“B”, and “C”. On the other hand, Fig. 3b
shows the color subject copy 2 which is
scanned along the arrow headed line 4.
Figs. 3¢ through 3f show the waveforms of
electrical signals from suitable photo-
electric converters (not shown) at wave-
lengths A, \,, A, and A, respectively, when
the color subject copy 2 is scanned along
the line 4. As indicated in Fig. 3c, an out-

put difference, for wavelength A, between
the colors “A” and “B” is equal to about
zero, but, as seen from Fig. 3e, the output
difference for wavelength \, is considerable
between colors ““A” and “B”. On the other
hand, in Fig. 3f, an output difference be-
tween the colors “B” and “C” for A, is
negligible, but, in Fig. 3¢, the output dif-
ference for )\, is considerable for these
colors. Therefore, it is concluded that if 75
the light beams reflected from the subject
copy 2 are analyzed with respect to their
spectra at various different wavelengths,
the various color borders can be casily
detected.

The electrical signals of Figs. 3¢ through
3f are then differentiated, and the wave-
forms of the differentiated signals are
shown in Figs. 4 a through 4d, respectively,
Then, the differentiated signals of Figs. 85
4a-4d are wave shaped in such a manner
as to take absolute values, the waveforms
of which are shown in Figs. 4e through
4h, respectively. The thus wave shaped
signals are then added as to their magni-
tudes and the waveform of the added sig-
nal is shown in Fig. 4i. When the added
magnitudes exceed a threshold value, a
pulse is generated so that an overall train
of pulses is generated and the resultant
waveform is shown in Fig. 4j. Conse-
quently, it is understood that (1) each of
the pulses of the train represents a color
border between two different colors, and
(2) even if the change in the electrical
signal corresponding to any one particular
wavelength is negligible or small at a bor-
der, as in Figs. 3c and 3f, the color border
can still be clearly detected by adding
the magnitudes of the signal for a plurality 105
of wavelengths.

Reference is now made to Figs. 5a
through 5d inclusive, which illustrate how
the color information signal cen be stored
in a suitable recording means 10 such as 110
a magnetic tape, disc, or drum. The wave-
form in Fig. 5a corresponds to that in
Figs. 4j. A pulse P, in Fig. 5a is used to
indicate a position of the border between
the two colors “A’ and “B” on the line 4
and is stored as an address datum Q, which
is a function of time. A gate pulse R, with
a pulse width W, follows the pulse P, after
an interval W,, and contains, in this case,
the information regarding three successive
picture elements, BEB, which represent the
colour “B”. The time interval W, is em-
ployed for avoiding a malfunction in the
determination of the color of a picture
element due to overlapping of different
colors in the vicinity of the border. The
information regarding the three picture
elements BBB is stored in recording means
10 as Cp as shown in Fig. 5¢. The three
data “Cy” are then abridged to be one 130
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unit of data “Cy’, which is stored in a
memory unit as shown in Fig. 5d. This
method serves for compactly recording the
information in question. Summing up, in-
formation regarding the position of a color
border and the color between that border
and the next can be stored as only two
data units. Similarly, a pulse P, is used to
indicate the position of the color border
between the two different colors “B” and
“C"” on the line 4, and is stored as an
address datum Q, which is a function of
time. A gate pulse R, follows the pulse P,
after an interval W, and contains informa-
tion regarding three picture elements CCC
which represent the color “C”. Then, the
information regarding these three picture
elements is stored in the recording means
10 as shown in Fig. 5c, and is finally stored
in the recording means 10 together with
the address data Q. in the same manner as
previously referred to. In the above, if,
for example, the three data “Cg” in Fig. 5¢
differ, they are abridged into one data in
Fig. 5d, on the basis of majority, so that
more precise data transfer can be achieved
in that faulty data can be cancelled.

It was, in the above, assumed that the
color subject copy 2 does not involve, for
example, nonuniformity of painting, an
uneven surface, or scratches, so that elec-
trical noises are not generated therefrom.
However, in practice, such noise sources
are often found in a color subject copy.
As a consequence, in the following, there
will be discussed, with reference to Figs.
6a-6¢, a case where such undesirable noise
sources are involved in the color subject
copy 2’, wherein description of the steps
corresponding to those in Figs. Sa through
5d will be omitted for brevity. The noise
sources N, and N, cause noise pulses Ny,
and Np, as shown in Fig. 6b, resulting in
the fact that fault data N, and N, are
recorded on the recording means 10 as
shown in Fig. 6c, wherein data Q) and
Q" denote fault addresses representing
positions of the noise sources N, and N,,
respectively, and wherein data Cy, C,, and
C. represent a fault color and colors “B”
and “C”, respectively. Each of the data,
which are recorded on the recording means
10, is processed in the same manner as
previously referred to in connection with
Figs. 5¢ and 5d, and then rearranged in
the recording means 10 as shown in Fig.
6d, with the Cy data ignored on the basis
of majority. However, since fault data Ng
and N, are involved in the data recorded
on the recording means 10, they should
be removed. To this end, the following
steps are taken: (1) if two adjacent color
data are equal, the latter color data is
cancelled together with its associated ad-
dress data, and (2) if the two adjacent

color data are different from each other,
the following color data is rearranged and
retained on the recording means 10 as
as shown in Fig. 6e. It is understood from
the above that, according to this embodi-
ment, undesirable data due to noise sources
can be easily removed.

Reference is now made to Fig. 7, which
illustrates an example of a system for the
preceding methods. The color subject copy
2 is wrapped on a suitable drum 20, and
scanned by a scanner which includes con-
veniently a light source 24, an optical sys-
tem 26, and means (not shown) for scan-
ning the subject copy 2. Reflected light
beams enter directly a color separator 28
comprising a plurality of color filters (no
numerals). The color separator 28 sends a
plurality of separated color light beams to
a plurality of photoelectric converters 30,
32, and 34. Electrical signals from the
photoelectric converters are then fed to
differentiators 36, 38, and 40, and are
differentiated therein. A unit 42 receives
the differentiated signals from the differen-
tiators, treats them to obtain absolute mag-
nitude values, and then adds the magni-
tudes of the signals. The added signals
are fed to a next stage, viz., a circuit 44
wherein a train of pulses are generated
when the magnitude of the added signals
exceeds the threshold value. The pulses
from the circuit 44 are then fed to an
analog gate 46 to which the electrical sig-
nals from the photoelectric converters
30-34 are also applied. The gate 46 allows
signals from the converters to be passed
to an A-D converter 48 as shown in Fig.
5b in accordance with a train of pulses
being received from the circuit 44. The
A-D converter 48 converts the analog
signals from the gate 46 into digital ones
that is to say it gives digital color data,
which are then applied to an OR gate 50.
On the other hand, the pulses from the
circuit 44 are applied to a circuit 52 to
which picture element clock pulses are fed
and which generates the address signals of
digital form. The address signals are then
applied to the OR gate 50. Thus, the ad-
dress and color data are stored in a memory
54 such as a magnetic tape, drum, or disc,
etc. The data in the memory 54 are then
applied to and processed in a suitable com-
puter 56, and being transferred to a pattern
drawing means 58 such as a printing scan-
ner, a plotter, or a cathode-ray tube, etc.
The computer 56, if necessary, removes the
fault data as in Figs. 6c and 6d.

Techniques for obtaining the color data
will now be discussed.

In Fig. 8, there is illustrated one method
of representing in electrical or data form
the colors on a subject. Certain of the
elements illustrated have been referred to
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in connection with Fig. 7 and will not be
further discussed. Electrical signals x;,
X, -—, X, from the photoelectric converters
30-34 and corresponding to respective
wavelengths or wavelength ranges are fed
to a difference detecting circuit 70. The
circuit 70, although this is not shown in
Fig. 8, also receives reference data con-
cerning these wavelengihs or ranges in
connection with various different colors,
for instance the colors A, B, and C. The
data from the photoelectric converters
30-34 are directly compared with each of
the reference data in order to identify the
color being scanned. In practice, the identi-
fication is done by finding the minimum
difference between two data being com-
pared (reference data and subject data)
after subtraction. The output, which is
color data, is fed to the analog gate 46.

This method, however, has one defect:
if there is nonuniformity of painting in a
colorzd pattern, the color identification re-
ferred to above can not be exactly made
because of noise resulting from the non-
uniformity.

In order to reduce this difficulty, a pre-
ferred feature of the invention has been
developed, this again being for use with
parts already discussed in connection with
Fig. 7. This preferred feature is initially
discussed in connection with Fig. 9 where-
in reference numbers 72 and 74 denote
plotted curves indicating the magnitudes of
the signals from the photoelectric con-
verters 30-34 for a given color when the
signal involves noise and no noise, respec-
tively. The noise results from nonuniform-
ity of painting. As seen from Fig. 9, the
magnitude differences between two curves
72 and 74 are substantially constant over
a range of wavelength from 420 to 720
mili-microns. Thus phenomenon has been
proved by the inventor of the present in-
vention after checking more than 4,000
picture elements. Fig. 10 shows an enlarge-
ment of a portion of the curves of Fig. 9.
As shown, a magnitude difference Ax; be-
tween signals x, and x,,; (i=1, 2, —, 1)
on the curve 72 is approximately equal to
the magnitude difference Ax’ between
signals x and x/.; on the curve 74.
Accordingly, if it is the magnitude differ-
ences between adjacent signals which are
used in the circuit 70, to identify the color,
the difficulties caused by noise can be con-
siderably reduced. Accordingly, in this em-
bodiment as will be described below, sensed
magnitude differences between adjacent
wavelength signals are compared with
reference data of similar type for various
different colors, and the reference data
also include magnitude sums for the refer-
ence colors. In case once it is found that
a magnitude difference Ax; in respect of a

scanned color is equal to or resembles that
of another plotted curve (not shown) with
respect to another color with no noise,
then, identity between the colors can be
determined by comparing the magnitude
sum of the signals of one with that of the
other.

Fig. 11 schematically illustrates an ex-
ample of apparatus in accordance with this
preferred feature, which apparatus can be
interposed between the photoelectric con-
verters 30-34 and the analog gate 46 in
Fig. 7. Adjacent pairs of signals x, and x,,
X, and X; -— X, X. are fed to a plurality
of operational amplifiers 76, 78, 80 and
82. These amplifiers generate signals y,, v,
—, Y. - each of which represents a mag-
nitude difference and is applied to the
analog gate 46. The signals X, X;, —, X,
are also applied to an operational amplifier
84 which adds them for the purpose of
determining lightness and determining
color in the abovementioned case of re-
ceived and reference signals with like mag-
nitude differences. The signal from the
amplifier 84 is also applied to the analog
gate 46.

According to experiments by the in-
ventors, faulty color discrimination can be
reduced to one third by using this pre-
ferred feature.

In the following, a further preferred
feature of the present invention will be
described in connection with Figs. 12-24.
This feature is concerned with an optical
filter including a plurality of dichroic
mirrors each of which has narror band
transmission characteristics, and is very
useful when employed in the color separa-
tor 28 in Figs. 7 and 8. Figs. 12, 13, and
14 show transmission characteristics of
three dichroic mirrors with dielectric multi-
coated layers as a function of normalized
wavelength ratio o. The differences be-
tween the transmission characteristics of
Figs. 12-14 result from differences of thick-
ness of each of the coated layers and also
differences of the number of the layers.
These dichroic mirrors each have high and
low refraction layers (for example, ZnS
and MgF,, respectively) alternately super-
imposed on a transparent substrate by, for
example, vaporizing technique. As is
known in the art, the absorption of light
beams passing through dielectric multi-
layer is negligible so that a sum of the
transmission and the reflection rates is
substantially equal to unit. This means that
a dichroic mirror with very effective optical
characteristics can be obtained. Meanwhile,
a main or central resonant wavelength (\,)
of the dichroic mirror is controlled by the
thickness of the coated layers, and a trans-
mission characteristic is in turn controlled
by the number of the coated layers. As a
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result, the resonant wavelength of a di-
chroic mirror, or in other words, the opti-
cal characteristic of a dichroic mirror, can
be changed without a change in the num-
ber of the coated layers. By way of ex-
ample, Fig. 15 shows two characteristic
curves 80 and 82 having respectively dif-
ferent resonant wavelength 600 and 500
nm, but for the same number of the layers.

Figs. 16, 17, and 18 illustrate a first ex-
ample of this preferred feature. Fig. 16 is a
schematic illustration of an arrangement of
an example which includes seven dichroic
mirrors 501-507 and eight photoelectrical
converters 508-515 in order to obtain, from
a white light 57, eight outputs correspond-
ing to light beams 518-525 having different
spectra from one another. As shown, all
the dichroic mirrors are positioned at an
angle 45° with respect to the incoming
white light 517. The dichroic mirrors 501,
502, 503, 505, 506 have central wave-
lengths 420, 560, 540, 660, and 620 nm,
respectively, and, each of these mirrors has
the same number of the layers as a mirror
whose optical characteristic has been
shown in Fig. 14. On the other hand, the
dichroic mirrors 504 and 507 have their
central wavelengths 420 and 460 nm, re-
spectively, and, each of these mirrors has
the same number of layers as a mirror
whose optical characteristic has been shown
in Fig. 13. Figs. 17a-17g show the seven
transmission curves, 501’-507’, as a func-
tion of wavelength for the seven dichroic
mirrors 501-507, respectively. As a result,
the light beam 518 is reflected by the two
mirrors 501 and 504, so that variations of
tranmsission (percent) with wavelength with
respect to light beam 518 becomes as shown
by reference numeral 518’ in Fig. 18. On
the other hand, the mirror 501 selectively
allows the white light 517 to pass there-
through and then the mirrors 502 and 507
selectively reflect the light beam from the
mirror 501. Therefore, the resultant light
beam 519 has a spectrum characteristic as
shown by reference numeral 519’ in Fig.
18. Similarly, other variations of trans-
mission with wavelength with respect to
light beams 520-525 are shown by reference
numerals 519°-525" in Fig. 18, respectively.

Reference is now made to Figure 19
which shows a second example of this
preferred feature, which example is com-
pactly arranged in comparison with the
first one of Fig. 16. Dichroic mirrors 801-
807 correspond to the mirrors S01-507, and
photoelectric converters 808-815 to the
converters 508-515, and light beams 817-
825 to the light beams 517-525. A reference
numeral 816 denotes a total reflection
mirror which changes the light beam direc-
tion and serves for making this arrange-
ment compact. As shown, eight optical

interference filters 828-835 are respectively
provided between the dichroic mirrors and
the converters in order to remove the over-
laps of the characteristic curves. The filters
828, 829, 830, 831, 832, 834, and 835 have
central wavelengths 420, 460, 500, 540,
580, 620, 660, and 700, respectively, and
each of the filters has a half value width
of +20 nm, as shown in Fig. 20. Reference
numerals 828-835" show the optical charac-
teristics of the interference filters 828-835,
respectively. By means of the interference
filters 828-835, although not shown, the
optical characteristics of the light beams
818-825 are improved with respect to trans- 80
mission and reflection bands and also
separation. In the above, the interference
filters 828-835 can be omitted in the case
where accurate optical separation is not
necessarily required. A system according g5
to this second example is practically very
useful in that the photoeleciric converters
808-815 are regularly and compactly
arranged in a U-shape so that this sysem
is readily constructed and adjustable. 90
Furthermore, such a compactly arranged
color analyzer is very suitable for being
mounted on a moving scanner as, for ex-
ample, used in the system of Fig. 7
although not shown in the drawing.

Fig. 21 illustrates another example of
this preferred feature of the present in-
vention. In brief, the system of Fig. 21
separates a collimated white light 1018 into
six bands by combining five dichroic
mirrors 1001-1005, etc. Each dichroic
mirrors 1001, 1002, and 1004 has an optical
characteristic similar to that in Fig. 14, and
these three mirrors have central wave-
lengths (A,) 600, 500, and 550 nm, re-
spectively. On the other hand, the dichroic
mirrors 1003 and 1005 have central wave-
lengths 420 and 460 nm, respectively, and
each of these two mirrors has an optical
characteristic similar to that in Fig. 13. 110
Optical interference filters 1006-1011 are
provided for regulating optical bands of
light beams 1019-1024. The filters 1006,
1007, 1008, 1009, 1010, and 1011 have
central wavelengths 420, 460, 500, 550,
600, and 650 nm, respectively, and have
optical characteristics denoted by refer-
ence numerals 1008°, 1009, 1010’, and
1011, respectively, in Fig. 23. Fig. 22
shows optical characteristics of the filters
1001-1005 by reference numerals 1001’-
1005%, respectively. In Fig. 21, the colli-
mated white light 1018 is spectrally separ-
ated, entering, through the interference
filters 1006-1011, six photoelectric con-
verters 1012-1017, respectively. The spec-
trum characteristics of the light beams
1019-1024 are illustrated by reference
numerals 1019-1024’, respectively.

In the above, a filter whose optical 130
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characteristic is similar to that in Fig. 12
is not used in the preceding three ex-
amples, however, it goes without saying
that such a filter can be also available.

It is understood from foregoing that the
present invention is practically useful for
color printing, textile printing, or facsimile
systems.

WHAT WE CLAIM 1S: —

I. A method of representing in electrical
or data form colored patterns on a subject
including the steps of:
scanning the subject with a light beam;
detecting borders between adjacent dif-
ferently colored areas;
determining the color of a scanned portion
of predetermined width, following each
detected border and regarding the part
scanned between said predetermined por-
tion and the next detected color border in
the scan as being of that color.

2. A method according to claim 1,
wherein the step of detecting comprises:

separating the light beams reflected from
the subject into a plurality of bands of
given wavelength or wavelengths ranges;

generating electrical signals correspond-
ing to the bands of light;

differentiating the electrical signals;

taking the absolute magnitudes of each
of the differentiated electrical signals;

adding the magnitudes; and

generating a pulse every time the added
magnitude exceeds a predetermined level,
which pulse indicates a color border.

3. Apparatus for representing in elec-
trical or data form colored patterns on a
subject, such apparatus including:
means to scan the subject with a light
beam;
means for detecting borders between ad-
jacent differently colored areas;
means for determining the color of a
scanned portion of predetermined width
following each detected border and for
regarding the part scanned between said
predetermined portion and the next de-
tected color border in the scan as being
of that color.

4. Apparatus according to claim 3
wherein the means for detecting borders in-
cludes:

separating means for separating the light
beams reflected from the subject into a
plurality of bands of given wavelength or
wavelength ranges;

photoelectric means for receiving the
bands of light and generating correspond-
ing electrical signals;

means for receiving the electrical signals

and differentiating them;

means for taking the absolute magni-
tudes of each of the differentiated electrical
signals and generating a signal representa-
tive thereof;

means for adding the magnitudes and
generating a signal representative of the
added magnitude; and

means for generating a pulse every time
the added magnitude exceeds a predeter-
mined level, which pulse indicates a color
border.

5. Apparatus according to claim 4, in-
cluding:

an analog gate connected to receive the
signals from the photoelectric means and
connected to receive said generated pulses
and to pass said signals upon receipt of a
pulse;

an A-D converter connected to the
analog gate and effective to convert the
electrical signals passed through the analog
gate into digital form; and

an OR gate connected to the A-D con-
verters and to the eighth means via an
address signal generator.

6. Apparatus according to claim 5, in-
cluding: an adder interposed between the
photoelectric means and the analog gate,
for adding the magnitudes of the electrical
signals, and applying the added signal to
the analog gate; and

a plurality of subtractors each of which
is interposed between the photoelectric
means and the analog gate and generates a
signal representative of a magnitude dif-
ference between two electrical signals from
the photoelectric means.

7. Apparatus according to claim 4, 5 or
6, wherein the separating means includes:
a plurality of optical interference filters
each provided with multicoated layers, at
least one of the filters having, in terms of
wavelength, a main transmitting range and
secondary transmitting ranges, the second-
ary transmitting ranges being, in terms of
wavelength, on both sides or one side of
the main range, and the filters being
arranged in such a manner as to separate
the light beams along a plurality of light
paths according to wavelength by selec-
tively transmitting and reflecting the light
beams.

8. Apparatus according to claim 7, in-
cluding a plurality of optical interference
filters each of which is provided in the
light path after a said filter for regulating
the transmitted wavelength range.

9. Methods of representing in electrical
or data form colored patterns on a subject,
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such methods being substantially as here-
inbefore described with reference to and
as illustrated in Figures 2 to 24 of the
accompanying drawings.

5 10. Apparatus for representing in elec-
trical or data form colored patterns on a
subject, such apparatus being constructed
and arranged substantially as hereinbefore

described with reference to and as illu-
strated in Figures 2 to 24 of the accom- 10
panying drawings, in particular Figures 7,
8 11 and 16 or 19 or 21 thereof.
J. A. KEMP & CO,,
Chartered Patent Agents,
14, South Square,
Gray’s Inn, London, WCIR 5EU.
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