
April 12, 1949. E. W. BULL ETAL 2,467,009 
CIRCUIT ARRANGEMENT EMBODYING 

CATHODE-RAY TUBES 
Filed Dec. 12, 1946 

A/WAFAva, 
W7077/ 

GAA7%726 
AAWAFA 
7A/707/ 

6A27%727 

INVENTOR 
AM74 WZZA/72ZA. 

4. (7x AA/72AFAV2W . 

1734--- y 27727Way 

  

  



Patented Apr. 12, 1949 

2,467,009 
CRCUIT ARRANGEMENT EMBODYNG 

CATHODE-RAY TUBES 

Eric William Bull, Hounslow, and Max Eric Pemi 
berton, Hayes, England, assignor to Electric & 
Musical Industries Limited, Hayes, England, a 
company of Great Britain 

Application December 12, 1946, Serial No. 715,670 

2,467,009 

UNITED STATES PATENT OFFICE 

In Great Britain July 28, 1945 
Section 1, Public Law 690, August 8, 1946 

Patent expires July 28, 1965 
(C. 250-161) 3 Claims. 

This invention relates to circuit arrangements 
embodying cathode ray tubes in which the elec 
tron beam of the tube is required to be defected 
over a surface within the tube. 

barrel shape. 

of the tube. 

angles of deflection. 

object. 

2 
Screen of Said tube which patch Would be rec 
tangular if the screen had a curvature corre 
Sponding to that of a sphere having as its centre 
the point about Which deflection of Said beam oc 

In cathode ray tubes employed for television is curs and wherein the screen has a curvature 
reception the fluorescent screen of the tube is Which is greater or less than that of said sphere 
usually provided on the end wall of the tube, and is arranged normally to the axis of said bean 
said end wall usually being made as flat as poS- and wherein there is provided means for setting 
sible in order to avoid distortion of the optical up between said screen and said point a field 
image reproduced in the screen. Also in cathode 10 which increases in intensity outwardly from its 
ray tubes employed for television transmission axis so as to reduce substantially or eliminate 
purposes the mosaic screen of the tube is usually either pincushion or barrel distortion which Would 
flat. In deflecting the cathode ray beam over the occur in the absence of said field. 
Surface of such screens it is usually the practice Preferably said field is circularly symmetrical 
to employ two mutually perpendicular scanning 15 about the axis of the beam in its undeflected 
fields and Whilst it is possible to cause the scan- position, and whilst such a field is preferred ap 
ning beam to trace out a truly rectangular patch proximately circularly symmetrical fields can be 
on the screen providing that the screen has a employed. 
surface which approximates to that of a sphere The deflecting means employed may be either 
the centre of which is the point about which de- 20 electrostatic or electromagnetic or a combination 
flection of the beam occurs, it is found that when of both electroStatic and electromagnetic means 
the Screen is not curved in Such a manner the and the means for setting up said field may also 
Scanned patch is no longer rectangular but is be electrostatic or electromagnetic. 
distorted. In cases where the screen is flat or of In order that the said invention may be clearly 
less curvature than the aforesaid sphere the 25 understood and readily carried into effect, the 
Scanned patch has a pincushion shape and in sanie Will now be more fully described with refer. 
cases where the screen has a curvature greater ence to the accompanying drawings, in which 
than that of said sphere the scanned patch has a Figure 1 illustrates diagrammatically a circuit 

In order to correct for distortion arrangement according to one embodiment of 
of the Scanned patch it has been the practice to 30 the invention employing electromagnetic means 
Vary the Waveform of the current or voltage em- for setting up said field, 
ployed for deffecting the beam or in the case of Figure 2 is an end elevation on an enlarged 
electromagnetic scanning so to dispose the con- Scale of electromagnetic means for setting up said 
ductors of the scanning coils that a field is pro- field, and 
duced which diminishes in intensity from the axis 35 Figure 3 illustrates electrostatic means for set 

Although distortion of the scanned ting up said field. 
patch can be reduced in this manner, it is found, In Figure 1 of the drawings the reference nu 
however, that the variation in field intensity is meral findicates a cathode ray tubehaving a sub 
Such that considerable aberration or variation of stantially flat end wall 2 on which is provided a 
focus of the cathode ray beam occurs at large 40 fluorescent screen 3. The tube contains a cath 

Ode 4, a cathode screen 5, a first anode 6 and a 
The main object of the present invention is to Second anode , these electrodes being fed in 

provide a circuit arrangement embodying a known manner with suitable potentials derived 
Cathode ray tube in which improved means are from a source of potential indicated convention 
provided for reducing distortion of the scanned 45 ally by a battery 8 across which is provided a 

potentiometer 9 to which said electrodes are con 
According to the invention a circuit arrange- nected. The electron beam which is generated 

ment is provided embodying a cathode ray tube by the cathode 4 and focussed and accelerated 
and means for deflecting the beam of said tube by the electrodes 5, 6 and 7 and which may be 
So that it can be caused to scan a patch on the 50 modulated by applying suitable modulating po 
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of soft iron 5 which is preferably of aminated 
Construction and is provided with four coils 6 
in series-aiding connection wound toroidally 
about Symmetrically-disposed 45° segments of the 
ring S. The ring 5 is arranged to surround the 
path of the beam as shown in Figure 1 and the 
axis of the ring is arranged coincident with the 
axis of the beam in its undeflected position and 
the Coils are arranged Substantially opposite to 
the corners of the Scanned patch. The coils 6 
may be fed With a steady current from a source 

and the coils are so arranged that they set up 
within the ring 5 a field which increases in in 
tensity OutWardly from its axis. In one specific 
example of the invention the end Wall 2 of the 
cathode ray tube has a diameter of 12'' and said 
end wall is Substantially flat. The ring has an 
internal diameter of 2/2' and an external diam 
eter of 3' and is A.'' thick. Each coil is wound 
over 45 of the ring with 35 turns and may be fed 
With a steady current of 0.6 ampere. It is found 
that by employing such a field the electron beam 
can be caused to trace Out a Substantially rectan 
gular patch on the Screen of the tube and that 
aberration of the cathode ray beam is reduced 
and that the focus of the beam can thereby be 
maintained substantially constant throughout 
the Scanning movement of the beam. The de 
Sired amount of correction imparted by the field 
can be adjusted by varying the steady current 
paSSing through said coils. 
The angle over Which each toroidal coil is 

Wound can be varied according to the correction 
required in individual cases, and, in general, 
where a high order of accuracy is required ad 

; : tentials to the electrode 5 is indicated by the dot-i 
; ; ; ; ; ted line G and is caused to trace, out a patch on 

; ; ; ; the fiorescent screer 3 y defecting the bean 
i in two co-ordinate directions. As shown in Fig 

; ; ; ; Le , the means for deflecting the bean icon, 
; ; ; ; prises two sets of coils and 2 which are fed 
: with suitable currents which, if the tube is en 

ployed for television, eeeption, are generated by 
lirae and frame frequency Sawtooth generators, 3 
and 4. The defecting neaias employed for ide 
feeting the bean : E2 are such that if the Screen, ; ; ; ; 

; ; ; ; 3 were disposed on the surface of a Sphere hayiri 
ing as its centre; the point about Which defee; ; ; ; ; 

; ; ; ; ; tin of the beam occurs, the bear would trace out 
a truly, rectangular patch. on the screen. The 
present invention is, however, concerned with ; ; ; 

; : cases in which the screen 3 iconiforns to a Suri i 
face which has a curvature which is greater or 

| less than that of said sphere which of course in; 
cludes the case in which the screen conforms toia, in 

: fiat surface and in which the screen is disposed 
i substantially normally to the axis; of the team 
i when undefected. In such cases; if the bean is 
i deflected over the surface of the screen either, 
; pincashion; or, barrel distortion occurs in the 
scanned patch. ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

In one form of 
come said distortion which, where a flat screen 

i is employed as in Figure 1, the Scanned patch will 
have a pincushionishape, electromagnetic means 
are provided for setting up a field between the 
Stanning means and the Screen 3, said means for 

; Setting up said field being preferably disposed 
eose to said; scanning means. Preferably; the 
field set up is circularly symmetrical about the 
axis of the beamin its undefected position. Such 
a field is approximated by the arrangement shown 
in Figure 2. AS shown in this figure the means 

, for setting up said field comprises a circular ring 
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; for setting up Said field, electroStatie: hears. Fraa 
i be employed. As shown in Figure 3, said electro 
static means may comprise four electrodes; 8 
which may be disposed on the Wall of the tube 
and Suitably spaced or separated from the Sec 

arranged around the circumference of the tub 
; and conform to the shape of a circular ring arad 
; extend over segments of the circumference of 

; : Said ring somewhat less than 45. Said electrodes 
are disposed substantially opposite to the Corner 

, of the scanned patch arid to correct for pinguishic 
i distortion said electrodes will be fed. With a Sui 
| able voltage, which is negative With respect; toith 

4. 
can be effected. ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

; : In cases where it is desired to correct for bar 
re. distortion the arrangement described above 
may be employed out in Such cases the direction 

; of cirrent flow through the coils f Will be in the ; ; ; ; ; 
opposite direction to that required for Correcting ; ; ; ; ; ; 
pincushion distortion. Further, pinelishion dis- ; ; ; ; 

i tortion, can be corrected by changing the position 
iOf the coils relatively to the corners of the Scanned 

ijustment of the current in each individual coil ; ; ; ; ; ; 

patch and employing the same direction of eur 
rent flow as in the case for correcting barrel dis-, 
tortion and Vice Versa. Ariarrangement of coi 
other than that shown in Figure 2 may be en ; ; ; ; ; 

instead of employing electromagnetic eas . . ; 

nd arode I, the electrode 8 being equi-distantly 

otential applied to the Second anode Soast 
W creases in intensity ot 

c; with the beam in its undefected position 
; For correcting barrel distortion potentials positive: ; 
with respect to the potential applied to the Second 
anode, should be applied to the electrodes B, 
Instead of applying a steady current or voitage 

to the coils 6 or the electrodes f8, a varying Cur 
rent or voltage may be employed depending On 
the form of the correction desired. For example, 
by feeding the coil 6 or the electrodes 8 With a 
current or voltage of sawtooth Waveform, the field 
in the region through which the beam is passing 
at any particular period, during the deflecting 
cycle can be adjusted So as to give an effect 
equivalent to a constant field of any desired law. 
The varying current or voltage can of course be 
employed in conjunction. With a steady current or 
Voltage. 
Although the invention has been described 

above as applied to a cathode ray tube employing 
a fluorescent Screen, it Will be understood that 
the invention is not limited thereto Since it can 
be applied to other types of cathode ray tubes, 
Such as those employing mosaic Screens used in 
television transmitting tubes, Such Screens being 
usually supported in the tube independently of 
the end Wall of the tube. 
What We claim is: 
1. In cathode ray apparatus wherein there is 

provided a cathode ray tube having means for 
developing, deflecting, and directing a Cathode 
ray beam toward a target area, and in which the 
radius of curvature of the target differs from the 
distance from the point of deflection of the beam 
to the target, a plurality of beam influencing 
means positioned adjacent said deflecting means 
and Spaced apart equidistantly a pre-determined 
number of electrical degrees, and means for ener 
gizing Said beam influencing means to produce a 
Circularly Symmetrical field about the axis of the 
beam in its undefected position and which in 

i ; he fied set up approxi 
nates to a circularly symmetrical field that is to ; ; ; ; 

i Saya field theires of Which are: circles; concern 

...'s. 
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EE intensity outwardly from the axis of REFERENCES CTED 
2. Apparatus in accordance with claim 1 The following references are of record in the 

wherein said plurality of beam influencing means file of this patent: 
comprising a plurality of windings each spaced 
apart from the other by 45 electrical degrees and UNITED STATES PATENTS 
all energizing a core member of toroidal shape. Number Name Date 

3. Apparatus in accordance with claim 1 2,157,182 Maloff-------------- May 9, 1939 
wherein said beam influencing means comprise 2,164,931 Maloff-------------- July 4, 1939 
electrostatic plates spaced apart 45 from each 2,165,803 Maloff-------------- July 11, 1939 
other. 0 2,230,111 Gunther------------ Jan. 28, 1941 

ERC WLLIAM BUIL. 2,258,643 De Gier et al. ------ Oct. 14, 1941 
MAX ERIC PEMBERTON. 2,264,567 Gunther ------------ Dec. 2, 1941 

2,406,740 Buckbee ------------ Sept. 3, 1946 


