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This invention relates to charge storage pick-up tubes 
and in particular to such tubes employed as television 
pick-up tubes of the type wherein an electron beam is 
arranged to scan a target electrode on which a charge 
image is formed corresponding to the scene to be tele 
vised and in which picture signals are generated in a 
signal electrode capacitatively associated with the target 
electrode. In such tubes it is customary to provide a 
Wall ancde for the purpose of producing a uniform ac 
celerating field for the electrons, such wall anode being 
for example in the form of a conducting coating ap 
plied to the inner surface of the envelope of the tube. 
In order to effect the desired deflections of the beam 
it is customary to provide deflecting coils outside the 
envelope, to which coils a sawtooth current is fed. 
Ideally, signals should be generated only during the 
forward deflections of the beam, but in practice itis 
found that spurious signals are picked up by the signal 
electrode during the flyback periods by reason of the 
high voltage pulses generated in the deflecting coils 
upon the collapse of current therein. In some tubes 
the spurious signals have a value which is much greater 
than the signal corresponding to peak white. The 
spurious signals are objectionable because they tendito 
overload the amplifiers to which the output of the pick 
up tube is fed, and also Were a device is provided which 
determines the absolute level of the television signals 
vith reference to the level corresponding to black during 
each line of the scanning raster, the spurious signals 
interfere with the operation of said device. 
The object of the present invention is to provide a 

tube of the type referred to in which the pick-up of 
spurious signals by the signed plate is reduced. 

It is thought that these spurious signals are induced 
in said anode and since the anode is directly facing 
the signal electrode they are then transferred to the 
signai electrode via the capacity existing between the 
anode and the signal electrode. 

According to the invention, there is provided an elec 
tric circuit arrangement including a pick-up tube com 
prising an envelope having therein a charge storage 
target electrode, a signai electrode associated with said 
storage electrode, an electron gun and an anode electrode 
system extending between said gun and said target elec 
trode, said anode electrode system comprising first and 
second spaced annular parts, electro-magnetic deflecting 
means surrounding only the first anode part remote from 
said signal electrode, means for maintaining said anode 
parts at a D. C. potential and means for maintaining 
said secondanode part which is nearer to said signal 
electrode at earth potential for high frequencies, whereby 
high frequency voltage fiuctuations induced in said first 
mentioned anode part from said defiecting means are 
substantially prevented from reaching said second anode 
part so that the pickup of spurious high frequency signals 
by said signal electrode from said anode system is sub 
stantially reduced. 
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In order that the invention may be more fully under 

stood it Will now be described with reference to the 
accompanying drawings, in which: 

Figure 1 illustrates a typical form of pick-up tube, 
provided with a two part anode according to the in 
vention, and 

Figures 2, 3 and 4, illustrate various ways in which 
electrical connection may be made to the anodes. 

Figure 5 is an enlarged view of the target electrode 
of the tubes shown in Figs. 1-4. 

Referring to Figure 1 the glass envelope of the pick 
up tube comprises a tubular body portion 1 and an 
enarged tubular end portion 2 which are joined to 
getherby means of a shoulder 3, a neck 4 being joined 
to the other end of the body portion 1 by means of 
a second shoulder 5. The end of the enlarged end 
portion 2 is closed by sealing to it a fiat glass window 
6 and the end of the neck 4 sealed off by means of 
a contact carrying base 7. At one end of the tube - 
Within the neck 4, there is provided an electron gun 
8 of conventional form for generating a beam of elec 
trons and at the other end within the tubular portion 
2 there is provided a charge storage target electrode 9 
arranged close to the inner surface of the window 6. 
The target electrode 9 may suitably comprise a thin 
sheet of mica or glass having on the side facing the 
electron gun 8 a mosaic of photo-electric elements 9a, 
its reverse side being coated with a semi-transparent con 
tinuous. layer of metal 9b which in operation of the 
tube forms the signal electrode. 
Along the length of the internal wall of the tubular 

body portion i there is disposed an anode electrode 
system comprising first and second spaced annular parts 
0 and 13, formed of graphite or metal. In the forma 

tion of the anode part 10 care is taken to ensure that 
the coating does not extend over the surface of the 
shoulder 3 although if desired it may extend over the 
shoulder 5 and part way along the neck 4. Contact 
is made to anode part 10 by means of an internal con 
necting lead 11 and contact pin 12. The anode part 
13 is arranged in the enlarged tubular portion 2 and 
eXtends away from the shoulder 3 along the internal 
wall in the direction of the target 9. Contact to this 
anode part 13 is made by means of a lead 14 sealed 
into the shoulder 3. 
The tube is also provided with a decelerating electrode 

15 formed as a coating on the wall of the envelope ar 
ranged so that it is close to the target 9, and with an ion 
trapping mesh 16 which may be directly connected to 
the anode part 13 inside the tube. 
When such a tube is mounted in a camera, it is 

surrounded by deflecting coils 17 and a longitudinal 
fccussing coil 18 mounted on a non-magnetic metal 
supporting cylinder 19 the cylinder 19 being maintained 
at earth potential. 
The tube above described is similar to a conventional 

tube adapted to be operated with a low velocity beam 
and operates in the same manner, but has an essential 
difference in that, the anode system comprises first and 
second spaced annular parts 10 and 13, the anode part 
E0 extending over the inner surface of the body por 
tion 1 of the envelope, and the part 13 extending over 
part of the internal wall of the enlarged end portion 2, 
the part of the anode which Would normally extend over 
the shoulder 3 of the envelope being omitted. In the 
operation of this type of tube spurious signals are in 
troduced into the part 10 of the wall anode system during 
the fiyback periods of the scanning sequence by reason 
of the high voltage pulses generated in the deflecting coils 
upon the collapse of the current therein. , 
By omitting the anode coating from the shoulder 3 

the direct capacity between the anode and the signal 
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plate is substantially reduced whereby introduction of 
spurious signals into the video signal is minimised. The 
direct capacity between the portion of the anode part 10 
which in some instanees extends over the shoulder 5 
is very small and has not been found to seriously inter 
fere with the operation of the tube. A substantial re 
duction in pick-up of spurious signals from the anode 
system 10 and 13 is achieved according to the inven 
tion by connecting the anode parts 10 and 13 in an as 
sociated electrical circuit so that they are independent of 
each other as far as high frequency currents are con 
cerned andare separately decoupled to earth. As shown, 
each anode part 10 and 13 is connected to a D.C. supply 
indicated by the positive sign and to earth through the 
condensers 23 and 23a. 

There are a number of other ways in which the anode 
parts 10 and 13 may be connected to a D.C. supply Where 
by separate earthing connections may be made thereto 
and typical examplesare provided in the examples shown 
in Figures 2, 3 and 4. In each of these figures parts, the 
same asthose described in connection with Figure 1, Will 
be given the same reference numerals. 

Referring now to Figure 2 the anode parts 10 and A3 
are joined together as far as D. C. is concerned via a re 
sistance 20. This resistance 20 may be of the order of 
50,000 ohms and may convenientlybe provided by bridg 
ing the anode parts 10 and 13 across the shoulder 3 
with a thin strip of high resistance material. 
figure the resistance coating is shown on the inside of 
the tube and such an arrangement simplifies the constric 
tion but it is equally possible to seal separate contacts 
from the ancde part 10 and anode part 13 through the 
shoulder 3 so that they are spaced apart and then 
bridge these contacts by means of a resistance provided 
on the exterior of the tube. It will be understood that 
since the tube disciosed, operates with a low beann current 
the D. C. potential drop across the resistance 20 will be 
very smail and therefore the two anode parts will have ap 
proximately the same potential. A suitable positive 
D.C. potential for anode parts 10 and 13 is 200 volts. The 
resistance 20 will provide a very high impedance to high 
frequency currents and therefore there is no danger of 
transferring the high frequency component of the anode 
part 10 to the anode part 13. : 
To minimise the effect on the target 9 of spurious sig 

nals which may be introduced into the anode part É3, this 
anode part 13 is decoupled to earth via a condenser as 
in Figure 1 and this condenser is formed by coating, 
the external portion 2 of the envelope over the area oc 
cupied by the anode part 13 with metal or graphite as 
illustrated at 2. The envelope 1 forms the dielectric 
of the condenser and the coating 21 is connected to 
earth by contacting a spring strip 22 secured to the metal 
cylinder59, supporting the focus coil 18. 
The D. C. supply to the anode part 10 is made by con 

necting the contact pin 12 at the gun end of the tube 
to the positive terminal of a suitable source of supply and 
is in turn decoupled to earth for high frequencies via a 
condenser 23. 

In the example shown in Figure 3 the anode part 13 
is provided with a contact 13a which projects through 
the wall of the tube at any convenient position along the 
wall portion 2 or shoulder 3 and from this contact a 
strip conductor 24 is provided which extends along the 
outer wall of the tube to the front edge of the glass 
window 6. When the tube is inserted into a camera 
casing it may be arranged that the conductor 24 engages 
with a contact whereby it is connected to the positive 
terminal of a D. C. supply and is decoupled as regards 
high frequency currents by means of a condenser 25 one 
plate of which is connected to earth. The other anode 
part 10 is connected via pin-12 and decoupled to earth by 
means of condenser 23 in the same manner as the tube 
described with reference to Figure 2. In orderto prevent 
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4 
the stray field from scanning coils 17 from being. in 
duced into the anode part 13, an electrostatic screen 26 
conforming to the shape of the tube may be arranged 
over the shoulder 3 so that it extends partly over the 
anode part 10 and completely over the anode part 13. 
The screen 26 is maintained at earth potential and this 
may be achieved by ensuring that it makes contact with 
the cylinder 19 as by means of a spring strip 27. 

In the arrangement shown in Figure 4 the tube is con 
structed exactly as described with reference to Figure 1 
and the D. C. supply to the anode part 13 is obtained by 
connecting a fine wire lead 28 from the contact 14 along 
the wall of the tube to the contact 12. Since this lead 
passes adiacent to the scanning field it may be found 
necessary to enclose this wire in an electrostatic screen 
maintained at earth potential. 

In this construction although the two anodes parts 10 
and 13 are connected to the same point as far as D.C. is 
concerned they are at different points as regards high fre 
quency currents because of the inductance of the con 
necting strip 11 joining the anode part 10 and the pin 
12. Decoupling for both the anode parts 10 and 13 is 
effected by a single condenser 23. 

It will be understood that an electrostatic screen simi 
lar to 26 shown in Figure 3 may be employed with the 
tube constructions shown in Figures 1, 2 and 4 and further 
that the tube construction shown in Figures 2 and 3 may 
also include ion trapping mesh 16 as shown in Figures 1 
and 4. 
The inclusion of an ion trapping mesh 16 forms an 

electrostatic screen between the target electrode 9 and 
the anode part 10 and thereby assists in the reduction of 
spurious signals which can be picked up by the target 
electrode 9. 

In each of the tube constructions above described in 
connection with Figures 1 to 4 the shoulder portion 3 of 
the tube is shown uncoated, however it will be understood 
that in certain tube constructions the anode part 13 may 
eXtend over the shoulder 3 provided care is taken to en 
sure that the two anode parts do not join. 
The appreciable reduction in capacity between the an 

ode electrode and the signal plate with tubes having a 
two-part anode electrode system is shown by the following 
eXperimental results. In a tube having a wall anode ex 
tending over the body and the enlarged end portion and 
over the shoulder of the envelope, and provided with an 
ion trap mesh connected to the wall anode, and having 
a decelerating electrode connected to ground via a con 
denser, it was found that the capacity between the wall 
anode and the signal electrode was 1.0 uu F. In a tube 
which was substantially similar except that the wall anode 
was omitted from the shoulder and the mesh was con 
nected to the minor part of the wall anode, the capacity 
was less than 0.002 uuF. In a similar tube to the last 
mentioned one but with the mesh omitted the capacity 
was 0.018 puF. Whenhowever the two parts of the wall 
anode Were connected together via a low resistance the 
capacity rose to 0.74 uuF. 
What we claim is: 
1. An electric circuit arrangement including a pick 

up tube comprising an envelope having therein a charge 
storage target electrode, a signal electrode associated with 
said storage electrode, an electron gun, an anode elec 
trode system extending between said gun and said target 
electrode, said anode electrode system comprising first 
and second spaced annular parts, electro-magnetic de 
flecting means surrounding only the first anode part re 
mote from said signal electrode, means formaintaining 
said anode parts at a D.C. potential, and means formain 
taining said second anode part which is nearer to said 
signal electrode at earth potential for high frequencies, 
whereby high frequency voltage fluctuations induced in 
said first-mentioned anode partfrom said deflecting means 
are substantially prevented from reaching said second 
anode part so that the pick-up of spurious high frequency 
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signals by said signal electrode from said anode system 
is substantially reduced. 

2. An electric circuit arrangement according to claim. 
1, including a contact element passing through said en 
velope and the space between said anode parts, a con 
tact element at the gun end of said tube, and a lead 
eXtending along the exterior of said envelope connected 
to said two contact elements, said first anode part being 
also connected to said contact element at the gun end 
of Said tube. 

3. An electric circuit arrangement according to claim 
1 including a grid electrode extending transversely across 
said tube and connected directly to said second anode 
part. 

4. An electric circuit arrangement including a pick-up 
tube comprising an envelope having a shoulder portion 
connecting one smaller portion of the envelope to an en 
larged portion thereof, a charge storage target electrode 
in the emlarged portion of said envelope, a signal electrode 
associated with said storage electrode, an electron gun 
in the smaller portion of said envelope, an anode electrode 
System eXtending between saidi gun and Said target elec 
trode, said anode electrode system comprising first and 
second spaced annular parts with the first anode part in 
the smaller portion of the envelope and terminating at a 
point coinciding substantially with the commencement of 
said shoulder and the second anode part arranged in said 
enlarged portion, electro-magnetic deflection means sur 
rounding only the first anode part in the smaller portion 
of said envelope, means for maintaining said anode sys 
tem parts at a D. C. potential, and means formaintaining 
said second anode part which is nearer to said signal elec 
trode at earth potential for high frequencies, whereby 
high frequency voltage fiuctuations induced in said first 
mentioned anode part from said deflecting means are sub 
stantially prevented from reaching said second anode 
part so that the pickup of spurious high frequency signals 
by said signal electrode from said anode system is sub 
stantially reduced. 

5. An electric circuit arrangement according to claim 
4 including an electric contact element passing through 
said shoulder and connected to said second anode part 
arranged in said enlarged portion, and separate connec 
tions to said first anode part and to said contact element 
connecting said parts to a source of D. C. potential and 
separate capacities for maintaining said separate anode 
parts at earth potential for high frequencies. 

6. An electric circuit arrangement including a pick-up 
tube comprising an envelope having therein a charge 
storage target electrode, a signal electrode associated with 
said storage electrode, an electron gun, an anode elec 
trode system extending between said gun and said target 
electrode, said anode electrode system comprising first 
and second spaced annular parts, electro-magnetic deflect 
ing means surrounding only the first anode part remote 
from said signal electrode, a high resistance interconnect 
ing said two anode parts, means for connecting said first 
anode part to a source of D. C. potential, and means 
for maintaining said second anode part which is nearer 
to said signal electrode at earth potential for high fre 
quencies, whereby high frequency voltage fiuctuations 
induced in said first anode part from said deflecting means 
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6 
are substantially prevented from reaching said second 
anode part so that the pick-up of spurious high frequency 
signals by said signal electrode from said anode system 
is substantially reduced. 

7. An electric circuit arrangement including a pick 
up tube comprising an envelope having therein a charge 
storage target electrode, a signal electrode connected with 
said target electrode, an electron gun, an anode electrode 
System eXtending between said gun and said target elec 
trode, said anode electrode system comprising first and 
second spaced annular parts, electro-magnetic deflecting 
means surrounding only the first anode part remote from 
said signal electrode, means for maintaining said anode 
parts at a D. C. potential, and means for maintaining 
said second anode part which is nearer to said signal 
electrode at earth potential for high frequencies, said 
iast mamed means including a capacity formed by said 
second anode part, the dielectric of said envelope and a 
conductive covering surrounding said second anode part 
on the exterior of said envelope, whereby high frequency 
voltage fluctuations induced in said first-mentioned anode 
part from said deflecting means are substantially prevented 
from reaching said second anode part so that the pick 
up of spurious high frequency signals by said signal elec 
trode from said anode system is substantially reduced. 

8. An electric circuit arrangement according to claim. 
7 including a conductive sheath enclosing said tube, and 
a contact element connecting said conducting sheath to 
said conductive covering. 

9. An electric circuit arrangement including a pick-up 
tube comprising an envelope having therein a charge 
storage target electrode, a signai electrode associated with 
said storage electrode, an electron gun, an anode elec 
trode system eXtending between said gun and said tar 
get electrode, said anode electrode system comprising 
first and second spaced annular parts, electro-magnetic 
deflecting means surrounding only the first anode part 
remote from said signal electrode, means formaintain 
ing said first anode part at a D. C. potential, and sepa 
rate means formaintaining said second anode part at a 
D.C. potential, said separate means including a connec 
tion from said second anode part through said envelope 
connected to a conductor provided on the exterior of said 
envelope to a position near to said signal electrode and 
a contact to engage said conductor near to said signal 
electrode, said contact being connected to earth through 
a condenser and to a source of D.C. potential, whereby 
high frequency voltage fuctuations induced in said first 
anode part from saidi deflecting means are substantially 
prevented from reaching said second anode part so that 
the pick-up of spurious high frequency signals by said 
signai electrode from said anode system is substantially 
reduced. 
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