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[57] ABSTRACT 

A color camera tube including, a target assembly dis 
posed on the inner surface of the faceplate and having 
a color strip filter and an index electrode, at least one 
conductive pin member embedded in the envelope 
and electrically connected to the index electrode. 

5 Claims, 16 Drawing Figures 
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i1 
COLOR CAMERA TUBE HAVING COLOR STRIP 

FILTER AND AN INDEX ELECTRODE 

The present invention is directed to color camera 
tube and more particularly to a color camera tube 
which includes a color strip filter and an index elec 
trode. 
An improved color camera tube has recently been 

developed, which can produce a color image signal 
containing the chrominance and the luminance compo 
nents without cooperation with any other devices. The 
particular color camera tube includes a color strip ?lter 
usually placed on the inner surface of the faceplate 
thereof for spacially modulating color components 
contained in a color image focussed on the faceplate, 
a photo-conductive layer disposed on the color strip fil 
ter for converting the spacially modulated color image 
into an color image signal containing color compo 
nents, and an index electrode positioned in the vicinity 
of the photo-conductive layer for producing an index 
signal which is useful for seperating the color compo 
nents from one another. The color strip ?lter is consti 
tuted by a plurality of color strips arranged in a certain 
order. An electron beam emitted from the electron gun 
positioned opposite to the faceplate is horizontally and 
vertically de?ected by the de?ection element placed on 
the envelope of the tube so that the electron beam 
scans the photo-conductive layer and the index elec 
trode whereby the color image signal and the index sig 
nal are produced in the photo-conductive layer and the 
index electrode, respectively. Although the index elec 
trode should be correctly positioned at a desired posi 
tion relative to the color strip ?lter, it is, in practice, 
difficult to fasten the index electrode to a desired place. 
In addition, a lead for leading out the index pulse signal 
produced in the index electrode should be formed in 
the envelope of the tube in addition to the lead for lead 
ing out the color image signal produced in the photo 
conductive layer. 

It is accordingly an object of the invention to provide 
a color camera tube which has an improved construc 
tion feasible for desiredly aligning the index electrode 
with respect to the color strip ?lter. 

It is another object to provide a color camera tube 
which can be readily manufactured. 
These and other objects, features and advantages of 

the invention will be better understood from the follow 
ing more detailed description with reference to the ac 
companying drawings in which: ' 
FIG. 1 is a sectional view of a conventional color 

camera tube including a color strip filter and an index 
electrode 
FIG. 2 is a sectional view of a color camera tube ac 

cording to the invention. - ' 
FIG. 3 is a front end view of the tube of FIG. 2. 
FIG. 4 is a sectional view of another color camera 

tube according to the invention. 
FIG. 5 is a front end view of the tube of FIG. 4. 
FIG. 6 is'a fragmentary perspective view of a target 

assembly of the tube of FIG. 4. 
FIG. 7 is a sectional view. of a color camera system 

employing the tube of FIG. 4. ' 
FIG. 8 is a fragmentary sectional view of another 

color camera tube according to the invention. 
FIG. 9 is a front end view of the tube of FIG. 8. 
FIG. 10 is a color camera system employing the tube 

of FIG. 8. 
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FIG. 11 is a fragmentary sectional view of another 

color camera tube according to the invention. 
FIG. 12 is a sectional view of another color camera 

tube according to the invention. 7 - 

FIG. 13 is a front end view of the tube of FIG. 12. 
FIG. 14 is a sectional view of another color camera 

tube according to the invention. 
FIG. 15 is a front end view of the tube of FIG. 14. 
FIG. 16 is a sectional view of another color camera 

tube according to the invention. _ 
Like characters of reference designate like parts in 

the views. 
Referring'now to the drawings and more speci?cally 

to FIG. 1, there is shown a conventional color camera 
tube 10 which includes-an evacuated envelope 11 usu 
ally made of a glass material and having a transparent 
faceplate 12. A color strip filter 13 consisting of plural 
ity of color strips is disposed on the inner surface of the 
faceplate 12. The color strip ?lter l3 specially modu 
lates each color component contained in an image fo 
cussed on the faceplate through a suitable optical ar 
r'angement (not- shown). A transparent electro 
conductive layer 14 is disposed on the color strip ?lter 
13, which layer 14 is connected an electrode 15 pierc 
ing through the side wall of the envelope 11. A photo 
conductive layer 16 is disposed on the transparent con 
ductive layer 14, so that the photo-conductive layer 16 
converts the image spacially modulated and passed 
through the transparent conductive layer 14 into an 
electric signal, that is image signal. An index electrode 
17 consisting of a plurality of parallel conductive strips 
is positioned in the vicinity of the photo-conductive 
layer 16. The index electrode 17 is connected withan 
other electrode 18 piercing through the side wall of the 
envelope 11. An electron gun assembly 19 is positioned. 
within the envelope 11 so as to strike the photo 
conductive layer 16 with an electron beam indicated by 
an arrow 20. The electron gun assembly 19 consists of 
a cathode 21 placed at an opposite side to the faceplate 
l2, and ?rst, second, third and fourth grids 22, 23, 24 
and 25 arranged in the order named. The grids 22, 23, 
24 and 25 cooperate with-focusing and alignment coils 
26 and 27 surrounding the envelope 11 so as to con- - 
verge electrons emanated from the cathode 21 into the 
electron beam 20_. The electron beam 20 is horizontally 
and vertically de?ected by a de?ecting coil 28 so that 
the electron beam scans the photo-conductive layer 16 
and the index electrode 17, whereby camera signal and 
index signal appear at the electrodes 15 and 18, respec 
tively. The electrode 15 is connected through a resistor 
29, and a bias d-c source 30 to the ground and through 
a coupling capacitor 31 to a camera signal output ter 
minal 32. The electrode 18 is connected through resis 
tor 33 and a bias d-c source 34 to the ground and 
through a coupling capacitor 35 to an index signal out 
put terminal 36-. The camera and index signals are 
therefore picked up through the terminals 32 and 36 by 
a suitable circuit (not shown) and converted into a 
video signal to be‘ utilised by a television transmission A 
system. . 

Since the index signal is used for detecting the color 
components contained in the camera signal, the posi 
tion of each strip of the index electrode 17 should be ' 
correctly positioned at a desired position relative vto the ' 
position of each color strip of the color strip ?lter 13. 
However, it is, in manufacture, dif?cult to fasten the 
index electrode 17 in a desired position. Furthermore, 
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it is usually difficult to form the electrode 18 in the side 
wall of the envelope 11 although the electrode 15 can 
be formed by an indium ring. 
So as to solve the above-stated problems, an im 

- proved color camera tube is provided by the invention. 

FIGS. 2 and 3 illustrate a color camera tube 40 ac 
cording to the invention, which comprises an envelope 
11 with open and closed ends. A transparent faceplate 
12 is attached by way of a conductive annular member 
41 so as to hermetically seal the open end of the enve 
lope 11. Thereupon, the envelope 11 can be evacuated 
for the sake of free advancement of an electron beam 
which may be generated in the envelope 11. When the 
annular member 41 is made of indium, the attachment 
of the faceplate 12 to the open end of the envelope 11 
can be performed by pressure welding the annular 
member 41. The faceplate 12, annular member 41 and 
envelope may be assembled by using an adhesive agent. 
A conductive signal ring 42 is coupled on the annular 
member 41 so as to make sturdy the assembly of the 
faceplate 12, the annular member'4l and the envelope 
11 and to serve as an electrode for conveying a signal 
appearing in the annular member 41. A pair of conduc 
tive pin members 43 and 43' are embedded in portions 
outside the effective area of the faceplate 12 in such a 
manner as to extend from the outer to inner surfaces of 
the faceplate 12 and protrude from the inner surface of 
the faceplate 12 inward to a certain height. The pin 
members are to be made of such a material as to have 
generally the same coefficient of thermal expansion as 
that of the faceplate 12. A color strip ?lter 13 is dis 
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4 
ing members 43 and 43’, and the color camera tube 40 
are readily manufactured and economical. 
FIGS. 4 and 5 illustrate another color camera tube 50 

according to the invention, which comprises an enve 
lope 11 with an open end. A transparent faceplate I2 
is adhered onto the open end so as to hermetically seal 
the envelope 11. A‘ ring 42 is coupled on the boundary 
between the faceplate 12 and the open end of the enve 
lope 1 1 so as to ensure the interconnection between the 
faceplate l2 and the envelope 11. A pair of conductive 
pin members 43 and 43’ are embedded in portions out 
sid'ethe effective beam scanning area of the faceplate 
12 in such a manner as to extend from the outer to 
inner surfaces of the faceplate 12. Outer ends of the pin 
members 43 and 43' are respectively connected to a 
pair of electrodes 18 and 18’ formed on the outer sur 
face of the faceplate 12. The electrodes 18 and 18' are 
circumferentially elongated through a predetermined 
length as especially seen from FIG. 5. A color strip fil 
ter 13 is disposed on the inner surface of the faceplate 
12. On the color strip ?lter 13 is disposed a comb 
shaped index electrode 17 on which a photoconductive 
layer 61 is disposed. The index electrode 17 consists of 

. a pair of comb-shaped electrodes 17a and 17b which 
25 are coupled with each other as shown in FIG. 6 in more 

detail. The comb-shaped electrodes 17a and 17b are 
respectively connected through a pair of conductive 
reed members 44 and 44' to the pin members 43 and 

' 43’. The reed members 44 and 44’ are preferably made 

posed on the inner surface of the faceplate 12. On the ' 
color strip ?lter 13 is disposed a transparent conductive 
layer 14 which is electrically connected to the annular 
member 41. A photo-conductive layer 16 is disposed 
on the transparent conductive layer 14. An index elec 
trode 17 is mounted on the inner ends of the pin memé 
bers 43 and 43', so that the index electrode 17 is elec 
trically connected to the pin members 43 and 43' . 
Outer ends of the pin members 43 and 43’ are con 
nected to index signal electrode 18 formed on the outer 
surface of the faceplate. An electron gun assembly 19 
consisting of the same elements as that in the camera 
tube of FIG. 1 is positioned within the envelope 11. The 
index signal electrode 18 is grounded through a resistor 
29 and a bias d-c source 30 and connected through a 
coupling capacitor 31 to an index signal terminal 32. 
The annular member 41 is grounded through a resistor 
33 and a bias d-c source 34 and connected through a 
coupling capacitor 35 to a camera signal terminal 36. 
Focusing, alignment and de?ecting coils (not shown) 
the same as that of the tube of FIG. 1 are provided 
around the envelope 1 1 so as to produce a desired elec 
tron beam indicated by 20 and deflect the electron 
beam. 
When, in operation, the electron beam 20 scans the 

photo-conductive layer 16 and index electrode 17, 
video and index signals are produced in the layer 16 
and electrode 17 and appear on the terminals 36 and 
32. respectively. ' 

It should be now appreciated that the pin members 
43 and 43' make. easy to position the index electrode 
17 at a desired position and serve as leads for comvey 
ing the index signal produced in the index electrode by 
the scanning of the electron beam 20. Accordingly, a 
usual sealing member can be used- for the annular seal 

of agraphite or conductive silver wating material. Since 
the strips of the comb-shaped electrodes of the elec 
trode 17 are arranged at a predetermined pitch relative 
to the pitch of the color strip of the color strip ?lter l6, 
signals constituted by pulses appearingat a certain rep 
etition rate are produced in the comb-shaped elec 
trodes, which signals are led out through the pin mem~ 
bers 43 and 43’, respectively. The remaining portion of 

' the tube of FIGS. 4 and 5 is constructed in the same 
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manner as that of FIGS. 2 and 3. The signals from the 
comb-shaped electrodes 17a and 17b are ?rst pre 
ampli?ed and added to each otherso as to obtain a 
video signal and subtracted one from another so as to 
obtain an index signal. 
FIG. 7 shows color camera system 55 employing the 

color camera tube 50 shown in FIGSQ4 and 5. The'sys 
tem 55 comprises a‘housing 56 having a projected open 
end portion 57. The color camera tube 50 is ?rmly 
?xed by means of support members 58 and 58' 
mounted on the inner wall of the housing 56, so that the 
faceplate 12 views an aperture defined by the open end 
portion 57. Anoptical arrangement 59 is placed within 
the aperture thereby to focus an optical image to be 
picked up onto the faceplate 12. A pair of conductive 
resilient members 60 and 60' are mounted on the sup 
port members 58 and 58’, respectively, so that the resil 
ient members 60 and 60' are contacted to the electrode 
18 and 18’ on the faceplate 12.v Suitable‘ circuit ar 
rangement (not shown) for picking up signals appear 
ing on the electrodes 18 and 18' are connected to the 
resilient'members 60 and 60'. ' 

It is, in this instance, to be noted that since the elec 
trodes l8 and 18' are elongated circumferentially, the 
alignment of contacting the resilient member 60 and 
60’ to the electrodes 18 and 18' can be readily 
achieved in manufacture of the system 55. ‘ 
FIGS. 8 and 9 illustrate another color camera tube 65 

according to the invention, which comprises the same 
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elements as that of FIGS. 4 and 5 and further comprises 
a cap member 66 having an aperture 67 and coupled 
with the front end portion of the envelope ll of the 
tube 65 in such a manner that the faceplate 12 is ex 
posed through the aperture to the outside. The cap 
member 66 is prevented from releasing from the enve 
lope 11 by means of screws 68 and 68'. A pair of con 
ductive members 69 and 69’ are fastened on the cap 
member 66 by means of screws 70 and 70'. The con 
ductive members 69 and 69' respectively have reed 
shaped ends 69a and 69a’ inward radially extending to 
contact with the electrodes 18 and 18’ and have the 
other ends69b and 6%’ extending on the peripheral 
wall of the cap member 66. a 
FIG. 10 illustrates a color camera system 75 which 

comprises the color camera tube 65 shown in FIGS. 8 
and 9, a housing 56 having the same shape as that ofthe 
system 55 shown in FIG. 7. A pair of support members 
58 and’ 58’ are fastened to the housing 56 which sup 
ports the color camera tube 65. ‘A pair of conductive 
resilient members 60 and 60’ are mounted on the sup 
port members 58 and 58' so that the resilient members 
60 and 60’ respectively contact with the conductive 
members 69 and 69'. Suitable circuit arrangements 
may be connected to the members 60 and 60’ so as to 
pick up signals produced in the tube 65. It is, in this in 
stance, to be‘ noted that since the parts for the camera 
system using a usual monochrome camera tube can be 
used for the housing 56, the support members 58 and 
58', and the resilient members 60 and 60', the camera 
system 75 can be economically manufactured. 
FIG. 11 illustrates another color camera tube 80 ac 

cording to the invention, which comprises the same ele 
ments and construction as that shown in FIGS. 8 and 
9 except that the cap member 66 is threaded with the 
ring member 42. 
FIGS. 12 and 13 show another colorcamera tube ac 
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cording to the invention which comprises the same ele- _ 
ments and construction as that of FIGS. 4 and 5 and 
further comprises a pair of conductive members 69 and 
69’ having reed-shaped ends coated on the face-plate 
12 so as to connected with the pin members 43 and 43’ 
and the other ends extending on the ring member 42. 
A pair of insulating layers may be interposed between 
the ring member 42 andgthe conductive members 69 
and 69', if necessary. The color camera tube 85 as 
above-mentioned can be employed in the camera sys 
tem shown in FIG. 10 in stead of the camera tube 65. 

FIGS. 15 and 16 show another color camera tube 90 
according to the invention which comprises the same 
elements construction as that of FIGS. 4 and 5 except 
that the pin members 43 and 43’ are embeded in the 
side wall of the envelope 11 are connected through a 
pair of leads 91 and 91' to the comb-shaped electrodes 
of the signal electrode 17, respectively. A pair of elon 
gated conductive layers 69 and 69' are coated on the 
peripheral wall of the envelope 11 in such a manner as 
to electrically connect with the pin members 43 and 43. 
The camera tube 90 can be used for the system 75 in 
stead of the tube 65. - 
FIG. 16 shows another color camera tube 95 accord 

ing to the invention, which comprises the same ele 
ments and construction as that of FIGS. 14 and 15 ex 
cept that a conductive annular member 41 intercon 
nects between the faceplate l2 and ‘the envelope 11 
and a signal ring 42 is coupled on the annular member 
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41 and that only one pin member 43 is embeded inthe 
side wall of the envelope 11. One of the comb-shaped 
velectrodes of the index electrode 17 is connected 
through a lead 91 to the pin member 43 and the other 
is connected through a conductive member 91’ to the 
annular member 41. Index signals generated in the 
index electrode 17 therefore appears on the ring 16 and 
the layer 69, respectively. ' 

It should be apparent from the above detailed de 
scription that an improved color camera tube has been 
provided. The described color camera tube is simple. 
compact and economical. . - 

It will be understood that the invention is not to be 
limited to the exact construction shown and described - 
and that various changes and modi?cations may be 
made without departing from the spirit and scope of the 
invention, as de?ned in the appended claims. 

‘ What is claimed is: 
1. In a color television camera tube adapted to be 

supported within a camera case, the tube having a cy 
lindrical evacuated body, a face plate coupled to said 
body at one end thereof, a target assembly disposed on 
one side of said face plate and having a color filter, a 
photo conductive layer and a pair of index electrodes, 
the improvement which comprises a pair of electrically 
conductive studs embedded in said face plate and ex 
tending there through, ?rst ends of said studs con 
nected respectively to said index electrodes, the other 
ends of said studs projecting beyond a surface of said 
face plate, support members disposed between the 
camera case and the camera tube for supporting the 
camera tube body, and a pair of conductive resilient 
members mounted on said ‘support members and con-. 
tacting the other ends of said'respective studs for elec 
trically coupling said studs with said support members, 
thereby picking up electrical signals through said studs. 

2. An arrangement as de?ned inclaim 1, wherein 
said index electrodes are comb-shaped electrodes. 

3. In a color television camera tube adapted to be 
- supported within a camera case, the tube having a cy- ' 
lindrical evacuated body, a face plate coupled to said 
body at one end thereof, a target assembly disposed ‘on 
one side of said face plate and having a color ?lter, a 
photo conductive layer, and a pair of index electrodes, 
the improvement which comprises conductive pins em 
bedded in the face plate and extending therethrough, 
a cap member provided on a coupled portion between 
the face plate and the cylindrical body, and ‘a pair of 

‘ terminal electrodes disposed on said cap member and 
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connected to respective first ends of said pins, the other 
ends of said pins being connected respectively to said 
pair of index electrodes thereby picking up electric sig 
nals through the cap member and the terminal elec 
trodes. . " 

4. An arrangement as de?ned in claim 3, further 
comprising support members disposed between the 
camera case and the tube for supporting the camera 
tube body, and a pair of resilient conductive members 
respectively disposed between said terminal electrodes 
and said support members for electrically coupling said 
pair of terminal electrodes with said support members. 

5. An arrangement as de?ned in claim 3 wherein said 
index electrodes are comb-shaped electrodes. 

* * * * * 


