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COLOUR PICKUP TUBE HAVING A FALSE 
SIGNAL PREVENTING FILM 

BACKGROUND OF THE INVENTION 

This invention relates to a pickup tube for use in sin~ 
gle tube type or two tube type colour television camera 
systems (hereinafter merely referred to as a ?lter en 
coded pickup tube) and more particularly to a vidicon 
type pickup tube in which an optical colour analyzing 
stripe ?lter is provided on one side surface of a trans 
parent glass window. 
Among pickup tubes of the type including an optical 

colour analyzing stripe ?lter may be mentioned the fil 
ter encoded pickup tubes. The ?lter encoded pickup 
tube is provided with an optical colour analyzing stripe 
filter on the rear surface of a transparent glass window 
directed to an object, and a transparent electroconduc 
tive film and a photoconductive ?lm which are lami 
nated on the stripe ?lter. In this case, the optical colour 
analyzing stripe ?lter comprises two filter components, 
one of them including an alternate arrangement of a fil 
ter element provided with ?ne stripes transmitting light 
of substantially all colours from the object and a ?lter 
element provided with ?ne stripes essentially prevent 
ing transmission of red light among light of various col 
ours from the object. The other ?lter component in 
cludes an alternate arrangement of a ?lter element pro 
vided with ?ne stripes transmitting light of substantially 
of all colours from the object and a stripe element pro 
vided with ?ne stripes essentially preventing transmis 
sion of blue light among light of various colours from 
the object. These two ?lter components are superposed 
one upon the other such that respective ?lter elements 
of the former ?lter component intersect at an angle 
with the respective ?lter elements of the latter ?lter 
component so as to decrease beats caused by these two 
?ne stripe filters. 
With this construction, the light image of the object 

projected upon the photoconductive ?lm through the 
transparent glass window is sampled at a spatial fre 
quency of the optical colour analyzing stripe ?lter so 
that when the light image is scanned with an electron 
beam, a multiplex colour signal is produced having two 
carrier waves caused by the difference in the spacing 
between the filter element that blocks the red light and 
the ?lter element that blocks the blue light of said two 
?lter components. By separating the colour signal by 
means of one lowpass ?lter and two bandpass ?lters it 
is possible to produce green, red and blue signals corre 
sponding to the three primary colours of light. 
Where such optical colour analyzing strip ?lter com 

prises a dichroic ?lter generally formed by vapour des 
position technique, for example, since the thickness of 
the dichroic ?lter is of the order of 1 micron the thick 
ness of the portion where two filters are superposed 
one upon another amounts to a maximum of about 3 
microns with the result that the surface of the glass 
plate on which the optical colour analyzing stripe ?lter 
is formed becomes irregular. If the transparent electro 
conductive ?lm and the photoconductive ?lm were 
formed directly on such an irregular surface these ?lms 
would also be irregular. When such an irregular photo 
conductive ?lm is incorporated into a colour pickup 
tube an abnormal condition of the signal current will 
result due to an abnormal surface electric ?eld corre 
sponding to the irregularity of the pickup surface. Con 
sequently, foreign substances deposited on the dichroic 
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2 
filter of delicate construction and on the irregular sur 
face impair the photoconductive film thereby degrad 
ing its photoelectric conversion characteristic with the 
result that false image signal will be produced corre 
sponding to the irregularity of the image pickup sur 
face. Thus, various troubles such as the false colour sig 
nal are caused in the operation of the image pickup 
tube. 
For the purpose of eliminating or decreasing the de 

fects described we have already proposed an improved 
construction in which the optical colour analyzing 
stripe ?lter is coated with a false signal preventing film 
consisting of a layer of transparent solid substance such 
as a glass layer or a Si02 layer so as to eliminate the ir 
regularity on the surface of the optical colour analyzing 
stripe ?lter. If desired, the surface of the ?lter is made 
more ?at by polishing, chemical etching, or the polish 
ing and chemical etching in combination. By this 
means, it was possible to make substantially ?at and 
smooth the transparent conductive ?lm and the photo 
conductive ?lm which are formed on the coated layer. 
However, where a pickup tube is provided with an 

image pickup plate coated with such a false signal pre 
venting ?lm, it was found that in certain cases it is im 
possible to read out the signal current, and that such 
fault is caused by the exfoliation of the false signal pre 
venting ?lm or the cracking thereof which are caused 
by the heat treatment at the time of forming the NESA 
- ?lm. 

More particularly, in the vidicon type colour pickup 
tube it is necessary to form a transparent conductive 
?lm on the inner surface of the transparent glass win 
dow so as to derive out the signal produced in the pho 
toconductive ?lm and to permit the incident rays to 
reach the photoconductive surface. Usually, a so-called 
NESA ?lm is used as the transparent conductive ?lm. 
The NESA ?lm consists essentially and mainly of tin 

oxide prepared by spraying onto a glass substrate a fine 
spray of a solution containing a solute consisting essen 
tially of stannic chloride and then decomposing and ox 
idizing the stannic chloride. To form the ?lm it is essen 
tial to heat the glass substrate at a temperature of about 
500°C so that due to the difference in the coef?cient of 
thermal expansion of a structure formed on the glass 
substrate and the false signal preventing ?lm applied 
onto the structure there is a tendency of peeling off the 
false signal preventing film or cracking thereof. For this 
reason, the NESA ?lm also tends to peel off or crack. 

SUMMARY OF THE INVENTION 

It is an object of this invention to eliminate such de 
fects. 
The formation of the peel off and cracks of the false 

signal preventing ?lm on the substrate which are 
caused by the difference in the coef?cient of thermal 
expansion depends upon the state of two dimensional 
spreading of the ?lm on the surface of the glass sub 
strate. More particularly, when the ?lm is formed on 
the portion of the face plate of the pickup tube where 
the optical colour analyzing stripe ?lter is disposed or 
extends in a predetermined area of the mirror surface 
of the transparent glass window of the pickup tube, it 
was con?rmed that there is no peeling off and cracking 
of the false signal preventing ?lm caused by the heat 
treatment of the NESA ?lm. It is believed that the 
coarse or irregular surface of the optical colour analyz 
ing stripe ?lter functions to prevent the peeling off of 
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the false signal prevenang ?lm. It is also believed that 
the peeling off and cracking of the false signal prevent 
ing ?lm can be precluded by decreasing the area in 
which the ?lm extends on the glass mirror surface, 
thereby correspondingly decreasing the adhering area 
by a small bonding force between the ?lm and the mir 
ror surface. 
Accordingly, the vidicon type colour pickup tube of 

this invention is characterized in that it comprises an 
optical colour analyzing stripe ?lter formed on the rear 
surface of a transparent glass window, and a false signal 
preventing ?lm of a transparent solid substance and 
formed on the rear surface of the optical colour analyz 
ing stripe filter and that the false signal preventing film 
is formed to extend to a mirror surface in a predeter 
mined area of the transparent glass window or not to 
extend to the mirror surface of the transparent glass 
window. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the invention will 
become apparent from the following detailed descrip 
tion taken in conjunction with accompanying drawings 
in which: 
FIG. 1 is a diagrammatic representation of one exam 

ple of a vidicon type pickup tube; 
FIG. 2 is a perspective view of an optical colour ana 

lyzing stripe ?lter; 
FIG. 3. is a diagram showing an actual construction 

of the optical colour analyzing stripe ?lter; 
FIG. 4 is a perspective view of the optical colour ana 

lyzing stripe filter shown‘ in FIG. 3; 
' FIGS. 5a and 5b are partial sectional views showing 
certain steps of preparing the colour analyzing stripe 
?lter; 
FIGS. 6a through 6d show examples of the relation 

ship between the optical colour analyzing stripe ?lter 
and the false signal preventing ?lm; 
FIGS. 7a, 7b and 7c are partial sectional views show 

ing different types of the combinations of the optical 
colour analyzing stripe ?lter and the false signal pre 
venting ?lm; 
FIG. 8A shows a plan view of one embodiment of the 

pickup tube of this invention; 
FIG. 8B is a sectional view of the pickup tube shown 

in FIG. 8A taken along a line VIIIB-VIIIB; 
FIG. 9A shows a plane view of another embodiment 

of the pickup tube of this invention; - 
FIG. 9B is a sectional view of the pickup tube shown 

in FIG. 9A taken along a line IXB—-IXB; 
FIG. 10A shows a plan view of still another embodi 

ment of the pickup tube of this invention; 
FIGS. 10B and 10C are sectional views of the pickup 

tube shown in FIGS. 10A taken along lines XB——XB 
and XC—XC, respectively; 
FIG. 11A shows a plan view of yet another embodi 

ment of the pickup tube embodying the invention and 
FIGS. 11B and 11C are sectional views of the pickup 

tube shown in FIG. 11A taken along lines XIB—XIB 
and XIC——XIC, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The construction of a filter encoded pickup tube will 
?rstly be described with reference to FIG. 1 of the ac 
companying drawing. The pickup tube 1 illustrated 
therein comprises an electron gun 2, a focusing coil 3, 
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4 
a de?ection coil 4, a transparent glass window 5, an op 
tical colour analyzing stripe ?lter 5, a transparent elec 
troconductive ?lm 7, a photoconductive film 8, anda 
signal take out terminal 9 connected to the transparent 
conductive ?lm 7. An optical system is designated by 
a lens 10 and the locus of the electron beam emitted by 
the electron gun 2 is designated by 11. The optical col 
our analyzing stripe ?lter 6 comprises a dichroic ?lter 
including an alternate lamination of the layers of tita 
nium dioxide TiO2 and silicon dioxide SiO2, for exam 
ple, and includes two filter components 6A and 68, as 
shown in FIG. 2. One component 6A includes an alter 
nate arrangement of stripe filter elements 6AW trans 
mitting light of substantially all colours from an object, 
not shown, and stripe ?lter elements 6AR blocking the 
red light. Filter elements 6AW and 6AR have the same 
width DR. The other stripe filter component 63 in 
cludes a similar alternate arrangement of stripe ?lter 
elements 6BW transmitting light of substantially all col 
ours and stripe ?lter elements 688 blocking blue light. 
Again, stripe ?lter elements 6BW and 6B8 have the 
same width DB. Widths DR and DB should be differ 
ent, and in FIG. 2, DB is shown narrower than DR. 
While in FIG. 2, the stripe ?lter elements 6AR, 6AW 

and 6BB, 6BW,of two ?lter components 6A and 6B are 
shown parallel with each other, actually, however, 
these two groups of the stripe filter elements intersect 
each other at a certain angle as shown in FIG. 3 so as 
to decrease the beats caused by these two groups. 
One example of the actual construction of the optical 

colour analyzing stripe ?lter 6 is shown in FIGS. 4 and 
5. More particularly, only stripe ?lter elements 6AR of 
the ?lter element 6A which substantially block red light 
are formed on the glass window 5 (see FIG. 5b) and 
thereafter the stripe ?lter elements 688 of the other fil 
ter component 68 which substantially block the blue 
light are formed on the stripe ?lter elements 6AR with 
out forming the stripe ?lter elements 6AW and 6BW of 
the ?lter components 6A and 63, respectively, which 
transmit the light of all colours, as shown in FIG. 5a. 
According to this invention, for the purpose of elimi 

nating or alleviating the surface irregularity of the opti 
cal colour analyzing stripe ?lter as shown in FIGS. 4 
and 5a, thus eliminating the generation of the false sig 
nals, false signal preventing ?lms consisting of a glass 
layer or a SiO2 layer are applied as shown by 12 in FIG. 
6a, and polished or etched to form a smooth surface 
12a in FIG. 6b. A similar film 13 applied as shown in 
FIG. 6c is polished or etched as shown at 13a in FIG. 
6d. In particular after forming one type of the stripe ?l 

. ter element 6AR on the glass substrate 5, the false sig 
nal preventing ?lm 13 is applied thereon as shown in 
FIG. 6c and polished or etched as shown in FIG. 6d. 
Thereafter alternate layers of the stripe ?lter element 
633 as shown in FIG. 7c and the false signal preventing 
?lm 15 as shown in FIG. 7a, are repeatedly formed on 
the, resulting assembly and ?nished products having 
substantially ?at and smooth surfaces 14a, and 15 a as 
shown in FIGS. 7b and 7c are produced by polishing or 
chemically etching the surfaces, or the polishing and 
chemical etching in combination. 
FIGS. 8 through 11 show different constructions of 

the false signal preventing ?lms embodying the inven 
tion. Thus, in the construction shown in FIGS. 8A and 
88, one or more types of the groups of the optical col 
our analyzing stripe ?lters are arranged in parallel or‘ 
cross superposition relationship on one side surface of 
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the transparent glass window 5 whose peripheral edge 
is vacuum sealed to the tube. A circular area 16 where 
the optical colour analyzing stripe ?lter 6 is coated 
(hereinafter referred to as a ?lter coated area 16) is 
provided, which of course contains the effective image 
pickup region 29 of the rectangular con?guration of 
the pickup tube, and a false signal preventing ?lm 18 
of a layer of transparent solid substance such as a glass 
layer or a SiO2 layer is applied in concentric with the 
?lter coated area 16, an area 17 of the ?lm 18 (herein 
after referred to as a ?lm coated area 17) having larger 
diameter than the ?lter coated area 16. It was found 
that if the length of the extension I of the ?lm coated 
area 17 beyond the ?lter coated area 16 is limited to be 
equal to or less than about 5 mm, the false signal pre 
venting ?lm 18 would never peel off and/or crack. With 
the length of the extension I larger than 5 mm, the peel_ 
ing off and/or cracking is encountered. In other words, 
when the bonding surface between the false signal pre 
venting ?lm 18 and the mirror surface of the transpar 
ent glass window 5 is limited to an annular surface hav 
ing a maximum width of about 5 mm it is possible to 
prevent the peeling off and/or the cracking of the false 
signal preventing ?lm, owing to the bonding force be 
tween the ?lm and the irregular surface of the optical 
colour analyzing stripe ?lter. 
FIGS. 9A and 9B show another example of the 

pickup tube embodying the invention. In this embodi 
ment, the film coated area 17 is made smaller than the 
?lter coated area 16 on which the optical colour ana 

coated area 17 is made to be equal to or a little larger 
than the effective image pickup region 19, thus leaving 
exposed the annular portion of the ?lter coated area 16 
about the ?lm‘18. It was con?rmed that this construc 
tion also effectively prevents peeling off and/or crack 
ing of the false signal preventing ?lm 18. Again, it is 
preferable to limit the width of the annular portion to 
be equal to or less than 5 mm. 

In FIGS. 8A and 88, an embodiment has been de 
scribed wherein the ?lm coated area l7 extends be 
yond the periphery of the ?lter coated area 16 and in 
FIGS. 9A and 98 another embodiment has been de 
scribed wherein the ?lm coated area 17 is contained 
within the ?lter coated area 16. It should be under 
stood, however, that the ?lm coated area 17 may be so 
formed as to irregularly intersect the periphery of the 
?lter coated area 16. In other words, the periphery of 
the ?lm coated area 17 may be con?ned in a region de 
?ned by the outward extension of 5 mm from the pe 
riphery of the ?lter coated area 16 and the inward spac 
ing of 5 mm from the periphery of the ?lter coated area 
16, the region having the width equal to 10 mm. 
FIGS. 10A, 10B and 10C illustrate still another em 

bodiment of the novel pickup tube of this invention. In 
this modi?cation, a peripheral coating layer 20 made of 
a different or same material as the stripe ?lter 6 which 
is formed in a rectangular filter coated area 16 and of 
a material different from that of the false signal pre 
venting ?lm 18 is formed‘to surround the area 16. The 
area of the peripheral coating layer 20 is hereinafter re 
ferred to a layer area 21. In this example, the effective 
image pickup region 29 is also rectangular and con 
tained in the area 16. In this manner, the peripheral 
coating layer 20 is formed independently of the optical 
colour analyzing stripe ?lter 6 to surround the same 
such that the ?lm coated area 17 covers the ?lter 
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coated area 16 and extends beyond the layer area 21 
with an extension I. The extension I is of a maximum 
width of less than about 5 mm. 
FIGS. 11A, 11B and 11C show another embodiment 

of this invention, wherein the ?lm coated area 17 cov 
ers ?lter coated area 16 and is contained within the 
layer area 21, leaving exposed an extension I of the 
same. In this case too, it is advantageous to limit the ex 
tension l to be less than about 5 mm. In FIGS. 10A, 10B 
and 10C, still another embodiment has been described 
wherein the ?lm coated area 17 extends beyond the pe 
riphery of the layer area 21 and in FIGS. 11A, 11B and 
11C further embodiment has been described wherein 
the periphery of the ?lm coated area 17 is contained 
within the layer area 21. However, it should be under 
stood that the ?lm coated area 17 may be so formed as 
to irregularly intersect the periphery of the layer area 
21. In other words, the periphery of the ?lm coated 
area 17 may be con?ned in a region de?ned by the out 
ward extension of 5 mm from the periphery of the layer 
area 21 and the inward spacing of 5 mm from the pe 
riphery of the layer area 21, the region having the width 
equal to 10 mm. In the embodiments shown in FIGS. 
8 through 11, the ?lter coated area 16 shows a region 
in which two types of the optical colour analyzing stripe 
?lters are arranged in crossed and superposed relation 
ship as shown in FIG. 4 or only one type of the optical 
colour analyzing stripe ?lter is arranged as shown in 
FIG. 5b, and only the effective pickup region 19, in this 
area 16, is used to prevent the generation of the false 
signals, so that the con?guration of the area 16 is not 
necessarily be limited to circular or rectangular as illus 
trated in these ?gures. The same is true for the periph 
eral coating layer 20. _ 

' As has been described hereinabove, in accordance 
with this invention, in order to prevent peeling off and 
/or cracking of the false signal preventing ?lm 18, an 
optical colour analyzing stripe ?lter in the form of the 
interference ?lter coating is formed on a glass sub 
strate, and the false signal preventing ?lm 18 having a 
diameter larger or smaller by less than 5 mm than that 
of the ?lter is formed. However, it should be under 
stood that the ?lm ?rstly formed on the glass substrate 
should not always be constituted by a dichroic ?lter but 
may be formed of a substance different from the false 
signal preventing ?lm and that the ?lter ?lm should not 
always be constituted by parallel stripes. It was found 
that any other con?gurations of the ?lter such as a wire 
net or spots can also effectively prevent the peeling off 
and/or cracking of the false signal preventing ?lm pro 
vided that the ?lter has a suitable percentage surface 
area, with respect to the area of false signal preventing 
?lm arrangement, con?guration and dimension equiva 
lent to those of 6AR and 6BB shown in FIG. 4. 
Thus, according to this invention, by specifying the 

area in which the false signal preventing film is formed 
it is possible to prevent the peeling off and/or cracking 
of the ?lm and hence the peeling off and/or cracking 
of the transparent conductive ?lm caused by such peel 
ing off and/or cracking of the false signal preventing 
film, as well as the decrease in the conductivity of the 
transparent conductive film. 
What is claimed is: 
1. In a colour vidicon type pickup tube for use in sin 

gle tube type or two tube type colour television camera 
systems comprising a transparent glass window, an op 
tical colour analyzing stripe ?lter formed on the rear 
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surface of said glass window, and a false signal prevent 
ing ?lm made of a layer of transparent solid substance 
and formed on the surface of said ?lter, the improve 
ment wherein said false signal preventing film is formed 
in such a manner that the periphery of said false signal 
preventing ?lm is con?ned in a region de?ned by an 
outward extension of 5 mm from the periphery of said 
optical colour analyzing stripe ?lter and an inward 
spacing of 5 mm from the periphery of the same, said 
outward extension not touching the vacuum sealed por 
tion of said glass window. 

2. The pickup tube according to claim 1 wherein said 
false signal preventing film extends beyond the periph 
ery of said optical colour analyzing stripe ?lter by a 
length of less than 5 mm. 

3. The pickup tube according to claim 1 wherein said 
false signal preventing ?lm covers a portion of an area 
in which said optical colour analyzing stripe ?lter is 
formed, said portion being spaced from the outer pe 
riphery of said area by a length of less than about 5 mm. 

4. In a colour vidicon type pickup tube for use in sin 
gle tube type or two tube type colour television camera 
systems comprising a transparent glass window, an op 
tical colour analyzing stripe ?lter formed on the rear 
surface of said glass window, a false signal preventing 
?lm made of a layer of transparent solid substance and 
formed on the surface of said ?lter, and a peripheral 
coating layer formed to surround the periphery of said 
optical colour analyzing stripe ?lter, the improvement 
wherein said false signal preventing ?lm is formed in 
such a manner that it covers said optical colour analyz 
ing stripe ?lter and said peripheral coating layer and 
that the periphery of said false signal preventing ?lm is 
con?ned in a region defined by an outward extension 
of 5 mm from the periphery of said peripheral coating 
layer and an inward spacing of 5 mm from the periph 
ery of the same, said outward extension not touching 
the vacuum sealed portion of said glass window. 

5. The pickup tube according to claim 4 wherein said 
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8 
false signal preventing ?lm extends beyond the periph 
ery of said peripheral coating layer by a length of less 
than 5 mm. 

6. The pickup tube according to claim 4 wherein said 
peripheral coating layer is made of a substance which 
is the same as that comprising at least a portion of said 
optical colour analyzing stripe ?lter. 

7. The pickup tube according to claim 4 wherein said 
peripheral coating layer is made of a material contain 
ing a substance from which at least a portion of said op 
tical colour analyzing stripe ?lter is made of. 

8. The pickup tube according to claim 4 wherein said 
peripheral coating layer is made of a substance differ 
ent from that of said false signal preventing ?lm. 

9. The pickup tube according to claim 4 wherein said 
false signal preventing ?lm covers a portion of said pe 
ripheral coating layer and terminates less than 5 mm 
short of the outer periphery of said peripheral coating 
layer. 

10. The pickup tube according to claim 1 wherein the 
surface of said false signal preventing ?lm is treated by 
a step selected from the group consisting of being pol 
ished, chemically etched or subjected to polishing and 
chemical etching in combination to form a ?at and 
smooth surface. 

1 1. The pickup tube according to claim 4 wherein the 
surface of said false signal preventing ?lm is treated by 
a step selected from the group consisting of being pol 
ished, chemically etched or “subjected to polishing and 
chemical etching in combination to form a ?at and 
smooth surface. 

12. The pickup tube according to claim 8 wherein the 
surface of said false signal preventing ?lm is treated by 
a step selected from the group consisting of being pol 
ished, chemically etched or subjected to polishing and 
chemical etching in combination to form a ?at and 
smooth surface. 

* * * * * 
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