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MAGNETIC FIELD COMPENSATOR FOR A CRT 

The invention relates to an automatic 

cancellatipn of external magnetic fields and, in 

particular, to apparatus for compensating for an external 

5 magnetic field affecting the operation of a cathode ray 

tube (CRT) display. 

The earth's magnetic field in the northern 

hemisphere is characterized by magnetic lines of force 

dipping downward and to~ard what is commonly ref erred to as 

10 the earth's north magnetic pole, but which by 

electromagnetic theory is actually a south magnetic pole. 

At a point of one of the lines of force a.vector H m:ay be 

·drawn to represent the di~ection and intensity of the 

earth's field. The vector H that is substantially uniform 

15 at any geographical location may be separated into vertical 

and horizontal components, Hy and Hh' respectively. For 

the continental United States the horizontal intensity Hh 

in the direction of the magnetic North varies from about 

.27 gauss in the southern parts to about .16 gauss in the 

20 northern parts. 
Color purity in a color television receiver tends 

to be adversely affected by the earth's magnetic field. An 

~xample of such a color television receiver is the shadow 

mask receiver. In such a color television receiver, the 

25 ·CR~ has three electron guns and an apertured mask through 

which the electron beams pass to impinge upon the screen, 

which has phosphor stripes thereon emissive of light of 

different colors. For proper color rendition, it is 

desirable that th~ electron beams be properly directed and 

30 properly convergent so that.at each scanning instant when 

an elemental ~rea of the color image is being reproduced, 

the electron beams will pass through the correct aperture 

of the .~ask and impinge on the proper phosphor stripe of 

the screen. 

35 A CRT having a large· screen, such as a 32-inch 

(81 ~m) CRT, may be more sensit~ve to ·the earth's magnetic 

field than a CRT having a small screen. Greater 

sensitivity may exist for large screen CRT than for a 
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smaller screen CRT because a given bending of the electron 

beam path caused by the earth's magnetic field results in a 

larger change in landing position on the face of the larger 
screen CRT, due to the longer distance from the yoke to the 

5 screen. A larger change in landing position requires a 
tighter tolerance for color purit¥. such sensitivity to 

the earth's magnetic field may occur even when a magnetic 

shield is used, since ideal magnetic shielding is not 
·feasible. 

10 In a_given -geographical location, the effect of 

the vertical component Hy on the electron beams that 
aff~cts the color purity is substantially the same at any 

~irectional angle 6 of the CRT. Directional angle 6 is 
defined as the angle between an electron beam axis z of the 

15 CRT and the direction of :the magnetic North. Therefore, 

automatic neutralization of the vertical component Hy as a 
function of the directional angle 6 may not have a 
significant ef.fect on color purity. On the other hand, 

after the CRT is rotated in the horizontal plane by, for 

20 example, a viewer, a situation encountered in normal usage 

of television receiver, directional angle 6 changes. It is 

well known that a change of angle 6 may tend to degrade or 

reduce the tolerance of the color purity in the CRT. It 

may be desirable to neutralize the horizontal component !iii 
25 of the earth's magnetic field when directional.angle 6 

changes. 

In a magnetic field compensator of a television 

apparatus embodying an aspect of the invention, a fluxgate 

magnetometer is used for generating. first and second 
30 magnetic field sensing signals representative of 

corresponding magnetic field components of horizontal 

component ~ of_ the e_arth' s magnetic field. The sensing 

signals are applied to a pair of substantially planar coils 

disposed in ;~ nonparallel, side-by-side vertical direction 
35 · arrangement fitted· on_ the periphery of the CRT. The 

sensing signals are used for generating corresponding 

currents in the coils-that compensate or neutralize the 

effect of the horizontal component ~·of the earth's 



, • This Sheet Has Been Replaced 

1111111111111111111111111 -3- RCA ·94, 991 

magnetic field on the electron beam inside the CRT. 
Whenever the position·of the receiver .is changed, 

rotationally or geographically, the currents in the coils 
. . 

are.automatically adjusted to compensate for the effect of 

5 the horizontal component Hh of the ear~'s magnetic field. 
Thus, neutralization .is obtained by directly 

interacting and sensing the horizontal component Hh of the 
earth's magnetic field by means of the transducing 

magnetometer. TH.e magn~tometer generates the sense signals 

10 in a manner that is independently derived from the 

.generat-ion of the electron beam in CRT 10. The sense 

signals are ~ndependent of and unaffected by the beam 
landing position on the CRT screen. In contrast, in one 

I?rior art compensator., an optical output produced on the 

lS · CRT screen by the electron beam is utilized for sensing the 

effect of the earth's magnetic field on the electron beam 

and for generating a neutralizing magnetic field in 

accordance with the direct effect.of the earth's magnetic 

field on the electron beam landing position. Such prior 
20 art arrangement, disadvantageously, requires a complicated 

optical int~rface with the CRT screen for monitoring the 

electron beam landing ·position on the CRT screen, and a 

complicated signal processing arrangement that may be 

costly. 

25 In accordance with another aspect of the 
invention, an apparatus for neutralizing a first magnetic 
field that undesirably affects electron beam landing in a 

video apparatus includes an arrangement responsive to the 

first magnetic field fqr generating a first sense signal 

30 that is indicative of a magnitude of the first magnetic 

field. A first current that is determined in accordance 
with the first magnetic field is generated. A· first ... 
magneti·c field neutralizing coil coupled to -conduct the 

first current produces the neutralizing second magnetic 

35 field. The second magnetic field is of a magnitude that is 
in accordance with the magnitude of the first magnetic 

field. The second magnetic field automatically changes' to 



This Sheet Has Been Replaced 

1111/lll lllB/ ml 1111111 -4- RCA .84,991 

maintain neutralization of the first magnetic field when a 

change in position of the video. apparatus occurs. 

In the Drawing: 

FIGURE 1 illustrates an arrangement, embodying an 

5 aspect of the invention, including a magnetometer and 

neutralizing coils, for neutralizing the effect of the 

horizontal component of the earth's magnetic f.ield on an 

electron bea.ln of a CRT, shown in FIGURES 2, 3 and 4~i 

FIGURE 2 is a back ·view o.f the CRT that is to be 

10 magnetically neutralized; 

FIGURE 3 is a sectional view of the CRT of FIGURE 

FIGURE 4a illustrates a perspective view of the 

CRT of FIGURE 2 fitted with a pair of magnetic field 

15 neutralizing coils; 

FIGURE 4b illustrates the magnetometer of FIGURE 

FIGURE 4c illustrates a vectorial diagram 

representing horizontal magnetic field components useful 

20 for explaining magnetic field neutralization by the coils; 

FIGURE 5 is a vectorial diagram representing· the 

lines of force of the earth's magnetic field relative to an 

electron beam path of a CRT; 

FIGURE 6a illustrates a f luxgate .magnetometer of 

25 the arrangement of FIGURE l; and 

·FIGURE 6b is a vectorial diagram useful for.the 

explanation.of the operation of the magnetometer. 

FIGURE 1 illustrates a fluxgate magnetometer 61 

and a current driver arrangement, embodyi~g an aspect of 

30 the invention, of, for example, a television receiver, for 

generating currents i 11 and i 12 that are applied to 

magnetic field neutralizing coils 11 and 12, respectively. 

As described later on, coils 11 arid 12 are fitted near CRT 

10 of FIGURE 5 of the te'ievision receiver. Fluxgate 

35 magnetometer .61 of FIGURE 1 includes a drive winding 100 

and a pair of sensing windings lOOU and lOOV, having axes U 

and V, respectively, that are, for example, perpendicular. 

The windings are constructed in the manner shown in FIGURE 
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6a. Similar symbols and numerals in FIGURES 1, 5 and 6a· ·.:.nd. fib 

illustrate similar items or functions~ Coils 11 and 12 of 

FIGURE 1 pro.duce magnetic fields that are applied to the 

electron beam path of CRT 10 of FIGURE 5 for neutralizing 

5 the horizontal component of the earth's field, as described 

later on. 

A saturable toroidal core 150 of magnetometer 61 

of FIGURE" 6a~ ·on which windings lOOV and lOOU ar~ wound, is. 

alternately saturated a~d unsaturated. This is 

10 accomplished by winding core 150 with toroidal drive 

winding 100, which is excited by an approximately square 

wave current i. of FIGURE 1. Square wave current i. , 
in in 

alternating from a positive value to a zero value.at a 

frequency of, for example, 50 kH , is ·applied to input 
. z . 

15 terminals lOOa and lOOb of drive winding 100. During 

transition times of current.iin' toroidal core 150 of 

FIGURE 6a is unsaturated. Between transition times when 

current iin is flowing, the core is saturated. 

Toroidal core 150 and toroidal drive winding 100, 

20 confine the magnetic field produced by ·drive winding 100 to 

circular core 150 itself, so that, by itself, the circular 

magnetic field, that is produced as a result of current 

i. , induces a voltage of only a negligible amplitude into 
in 

sensing windings l_OOV an~ 1000 •. The geometric symmetry of 

25 the toroidal core permits the use of more than one sensing 

winding on a single saturating core. The successful use of 

more than one sensing winding on a single core is 

contingent upon the selection of a core exhibiting uniform 

magnetic properties and cross-sectional area around its 

30 circumference. 

When core 150 of FIGURE 6a becomes unsaturated, 

during transitions of current i. of FIGURE 1, the 
in 

permeability of core ~50 of FIGURE 6a becomes high. 

Therefore, the core material acts as a low impedance path 

35 to lines of magnetic flux in the surrounding environment, 

formed by horizontal component~ of the earth's magnetic 

field. When the core material is saturated, and its 

permeability is low, it no longer presents a low impedance 
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path for -external lines of flux, and they.return to their 

oz:iginal paths. Each time the core passes from the 

saturated state to the unsaturated state, the.surrounding 

flux lines are drawn into it, cutting the winding turns of 

5 sensing windings lOOu and lOOV surrounding the core and 

inducing a voltage pulse Su in sens~ng winding lOOU, and a 

voltage pulse Sv in sense winding lOOv~ Each time .the core 

passes ·from the unsaturated to the saturated state, the 

flux lines caused by horizontal component 8b of the earth's 

10 · magnetic. field are driven out of the core, generating a 

pulse of equal amplitude, but of opposite polarity. 

Pulses Sv of FIGURE 1 a~e applied to an input 

terminal of an amplifier UlA through a resistor R6. A 

half-wave, phase-sensitive demodulator of pulses SV is 

15 implemented with an analog switch arrangement ICl, 

operating synchronously with current iin for short~nq out 

the signal at the ·input terminal of· amplifie~ UlA that is 

produced by sensing winding lOOV during the occurrence of 

alternate pulses of pulses sv. such alternate pulses occur 

20 when core 150 of FIGURE 6a goes ·out of saturation. The 

other alternate pulses of pulses SV of FIGURE 1, occu_rring 

when core 150 of FIGURE 6a goes into saturation, are 

applied to the input terminal of amplifier UlA of FIGURE 1 

to fo~ a demodulated portion of signal sv. The 

25 d~odulated portion of signal Sv is vo_l tage amplified in 

amplifier UlA, low pass filtered by a capacitor C6 and 

applied via a variable volta~e divider that includes a 

resistor Rl5 to an input terminal of .a voltage amplifier 

UlB having a power stage 60 that includes transistors Ql 

30 and Q2. 

35 

40 

In accorQance with an aspect of the inve~tion, an 

output voltage v t of output stage 60, that is indicative 
OU . 

of that portion of horizontal component 5ii of the earth's 

magnetic field of FIGURE 6b, which cuts acros~. sensing ,/ 

winding lOOV, is applied via a resistor Rv to neutralizi~f/ 
coil 11 of FIGURE 1. Variable resistor RlS is used for : · 

a~justing the level of current i 11 • In a similar m~' 

current i 12 , that is adjustable by adjusting a resis~ 

R24, is generated from pulses Su and flows in coil 

explained later on, neutralizing coils 11 and 12 
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corresponding magnetic fields that automatically neutralize 
the horizontal _component Bh of the earth's magnetic field 
at any directional angle 6 between the electron beam axis Z 
of CRT 10 of FIGURE 5 and the magnetic north. 

5 A~~ume that pulses sv and Su o_f FIGURE l, that 

10 

are used for generating currents i 11 arid i 12 , respectively, 
are unaffected by the magnetic fields that are produced by_ 
coils 11 and 12 of FIGURE 1. Such assumption is justified. 
when the fluxgate magnetometer is located inside the 

horizontal component~ has a direction_that forms 
corresponding angles wi1=h axes U and V, respectively. 

15 Consequently, horizontal component Bit-may be vectorially 
se~arated "into a first component Bu having a direction that 
is coaxial with axis U and a second component 5v having a 
direction that is coaxial with axis V and that is · 
perpendicular to axis u. 

20 At any directional angle 6 of ~T 10 of FIGURE 5, 
the amplitude of pulses sv, for example, produced between 
terminals _lOOe and lOOd of sensing winding lOOV of FIGURE 1 
is linearly proportional to the intensity of the 
surrounding magnetic fiel_d component 5v which l;.ies parallel 

25 to the axis V of sensing w~nding lOOV of FIGURE 6a. The 
amplitude of pulses Sv of FIGURE 1 is unaffected by 
component Ru- of horizontal component 8ii of FIGURE 6b that 
is perpendicular to· axis V. The polarity of pulses SV of. 
FIGURE 1 depends upon the vectorial direction of component 

30 5v with respect to sensin~ winding lOOv of_ FIGURE 6a that, 
in turn, is determined by·directional angle 6 of FIGURE 5. 
The polarity and amplitude relationship between pulses Su 
of sensing winding lOOU and field component Bu is analogous 
_to that between pulses sv and field· .component 5v. 

35 The ratio between the amplitude of pulses SV and 
the magnitude of the corresponding component 8v i$ 
unaffected by the directional angle 6 of CRT· 10 of FIGURE 

5. Similarly, the ratio between the magnitude of pulses SU 
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of FIGURE 1 and that of component ~ of FIGURE 6b is 
unaffected by angle 6.· In this way, pulses sv and Su are 

representative of components 8v and Bu' respectively. 
. Because current i 11 of FIGURE l is linearly 

5 proportional to pulses sv, it is also linearly pro~ortional 
·to component ffv of FIGURE.6b and is unaffected by component 
Bu of the horizontal component·~ of the earth's magentic 
field·. ~imilarly, current· i 12 in coil 12 of FIGURE l· is 
linearly proportional to component Bu of FIGURE 6b but is 

10 unaffected by component: :SV of the hor~zontal component Hii 
of the earth's magnetic field. 

Each of FIGURES 2, 3 and 4a illustrates 
neutralizing coils. 11 and 12 of FIGURE l, mentioned before, 
that are fitted on CRT 10. coils 11 and 12 of FIGURE l are 

15 used for producing a resultant neutralizing magnetic field 
that neutralizes the effect of horizontal component ~ of 
the ear~'s magnetic field on the electron beam in CRT 10. 
Similar symbols and numerals in FIGURES 1-6 indicate 
similar.items or f~ctions. 

20 Neutralizing coils 11 and 12 of FIGURE 3 are 
fitted.along the outer periphery of CRT 10 to spatially 
surround a magnetic shield 16 of FIGURE 3 received within a 
conical section 22 of .CRT 10. Inner vertical portions llb 
and 12b of neutralizing coils 11.and 12, respectively, 

25 partly surround a neck section 17 of CRT 10 and intersect 
each other at verti"cally disposed two opposite points 
across neck section ·17 .. Inner portions llb and l2b are 
dispos~d between a rea+ end portion 16b of magnetic shield 
16 and a forward end portion 27a of a deflection yok~ 

30 arrangement 27. outer portions lla and 12a of coils 11 and 
12, respectively, are positioned near a shadow mask 16a, 
which is also part of magnetic shield 16, in parallel 
relationship with inner portions llb and 12b, respectively. 
The number of turns in each coil may be such so as to 

35 provide the required number of ampere-turns, such as, 
·. three, for example. It should be understood that 
deflection yoke arrangement 27 is not shown in FIGURE 4a so 
as to provide a better view of coils 11 and 12. 
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When CRT 10 of FIGURE 3 is placed relative to a 

horizontal p°Iane in a position similar to its position in 

normal usage, portions lla and llb of· coil 11 define a 

vertical plane having an.axis V' of coil 11 that is 

5 perpendicular to such horizontal· plane. The spatial 

orientation between coil 11 and winding lOOV of fluxgate 

magnetometer 61, shown in FIGURE 4b, is arranged such that 

the axis V of winding lOOV is close to being in. par~l~el 

with the axis V' of coil 11 as shown in FIGURE 3. In a 

10 like manner, coil 12 defines a corresponding vertical plane 

having a:n axis U' of FIGURE 2 that.is·close to· being in 

parallel with axis U of ·winding 1.00U •. Magnetometer 61 of 

FIGURE 4b is s~cured in a cabinet of the television 

receiver, not shown in the Figures, behind the back portion 

15 of CRT 10 of, for example, FIGURE 4a. The orientation of 

axes U and V of magnetometer 61 relative to CRT lo is shown 

in FIGURE 3. Axes U and V are disposed appz:oximately 

symmetrically relative to axis Z of CRT 10. · 

Current i 11 , flowing in the winding turns of coil 

20 11 of FIGURES 3 or 4a, produces a linearly proportional 

neutralizing magnetic field shown in the vectorial di,agram 

H11 of FIGURE 4c outside magnetic shield 16 of CRT 10 of 

FIGURE 3· in a volume that includes magnetic shield 16 and 

the electron beam path of CRT 10~ 

25 

30 

. Assume that neutralizing_ magneti.c field H11 , 

shown by the vectorial diagram of FIGURE 4c, is uniform, 

perpendicular to axis u and coaxial with axis v of winding 

lOOV. Similarly, assume that current i 12 , flowing in coil 

12, produces a neutralizing magnetic field H12 of FIGURE 4c 

that ·is uniform, perpendicular to axis-V and coaxial with 

axis u. It should be understood that the above mentioned 

assumptions represent only an approximation that is used 

for simplifying the explanat~on. 

The magnitude and polarity of current i 11 of 

35 FIGURE 1 may be manually adjusted by varying resistor RlS 

so as to produce magnetic field H11 of FIGURE 4c at the. 

opposite direction and at the.same magnitt:ide of component 

~· Thus, magnetic field a11 neu~ralizes component ~ or 
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reduces the effect of compon~nt 1fv of horizontal component 
Hh of the earth's magnetic field .on the electron ~eam of 
CRT 10. sue~ adjustment of .current 111 of FIGURE l is made 
in ·a given geographical location such as, for example, at 

5 the factory and at .a given direction angle 6 of CRT 10 o·f 
FIQURE 5. Similarly, _current i 12 of FtGURE l is manually 
adjusted so as to produce magnetic field·B12 that 
neutralizes component Bu· By neutralizing components ffv 
and Bu• horizontal component~ of the.earth's magnetic 

10 !.iel.d is neutralized. · 
current i 11 that produces magnetic field H

11 
of 

FIGURES 4c is linearly proportiona~ to component liy• as 
described before. Magnetic field H11 is linearly 

.proportional to component ffv• is in a direction that 
15 ~pposes that of component av.and is unaffected by component 

Bu· The above mentioned relationship between magnetic 
field H11 and component ffv is maintained at any directional 
angle 6 of CRT 10 of FIGURE 5. A similar, corresponding 
relation~hip between magnetic field H12 of FIGURE 4c and 

20 component ~ is also maintained at any angle 6. 
Conseguently, in accordance with a feature of the 

invention, one~ current~ i 11 ~d i 12 of FIGURE l are 
adjusted in the manner described before, neutralization of 
horizont~l component:~ of the earth 1 s·m~gnetic field is 

25 maintained automatically, that is without manual or 
operator intervention, at any other directional angle 6 of 
CRT 10 and at any other geographical location . . 

It should be understood that even ·though the 
assumptions made before represent only an approximation, a 

30 sufficient cancellation or neutralization of the horizontal 
component~ of the earth's magnetic field is obtained at 
any. angle 6 of CRT 10 of .FIGURE 5. 
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WHAT IS CLAIMED IS: 

1. An apparatus for neutralizing a first 
magnetic field component to prevent said first magnetic· · 
field component from undesirably affecting electron beam 
landing in a cathode ray tube o·f. a video apparatus, . 
characterized by: 

a first sensing ~inding (lOOU) responsive to said 
first magnetic field component (HU) for generatfng a first 
sense signal (SU) that.~s indicative of a magnitude of said 
first magnetic fiel_d component (Bu) and that varies when 
said first magnetic .. field component varies; 

. ·A'-·... .L'. 

means (U2A, U2B): .. responsive to said first sense 
signal (Su> for generating a first current {ii:2 > that is 
determined in accordance with said first magnetic field 

component (HU); and . ~ 
~ 

a first magnetic field neutralizing coil (12) 
coupled to said first current generating means (U2A,U2B) 
f~r produci~g a neutralizing sec~nd magnetic field {H12 > in 
said video apparatus at a magnitude that varies in 
accordance with said magnitude of said first magnetic field 
component (HU) sue? .~hat said second magnetic field (~12 > 

automatically n~~{~!t:.-~~ said first maqnetic field 
component (H~) when a change in a position of said cathode 
ray.tube (10) occurs. 

2. . An apparatus according to Claim 1 
characterized in that said first sensing winding (lOOU) ~ 
comprises a sense winding of a fluxgate magnetometer (61). 

3. An apparatus according to Claim 1 
characterized by a second magnetic .field neutralizing coil 

. (11) for producing a neutralizing third magnetic field 
(H11 > such.that said second (H12 > and third (H11> magnetic 
fi_elds neut~alize the ef feet of corresponding. field 
components (Hu·,Bv> of the horizontal component (~) of the 
earth's magnetic field on an electron beam in said cathode 
ray tube (10). 

4. An apparatus according to Claim 3 
· characterized in that _said first (l~) and second (11) 
neutralizing coils comprise. substantially planar coils . 
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disposed ·in corresponding nonparallel ·vertical planes when 
said cathode ray tube (10) is placed in a normal usage 

posl.tion. 
5. An apparatus according to Claim 4 

characterized in that said neutralizing coils (12,11) are 
arranged symmetrically in proximate relation to a flared 
envelope portion (22) of~ said cathode ray tube (10). 

· 6. An apparatus according to Claim 1 
characterized by a sec<?nd magnetic f ie·ld neutralizing coil 

' 
(11) having an axis that is disposed in a nonparallel 
manner with an axis of said first magnetic field 

neutralizing coil (12) and a second sensing winding (lOOV) 
having ari axis that is disposed in a nonparallel manner 
relative to an axis of said first sensing .wind·ing ~1000) . 

such that said axes of said neutralizing coils (12,11) are 
oriented in a predetermined manner relative to said axes of 

said sensing windings (1000 ,~oov>· for producing a second 

sense signal (SV) in said second sensing winding (lOOV), 
wherein said second sense signal (Sv) is applied to said 
second coil (11) for producing. in accordance therewith a 

.neutr•lizing third magnetic f~eld (H11 > in s~id second 
neutralizing coil (11). 

7. An apparatus according to Claim 6 

character~zed in that said first sensing winding (1000 ) has 
an axis that is disposed approximately in the same 
direction as an axis of said first neutralizing coil (12) 
and wherein an axis·of said second sensing winding (lOOv> 
is disposed approximately in the same direction as an axis 
of said second neutralizing coil (11.) • 

8. An apparatus according to Claim 6 
characterized in that the axes of said sensing windings 

(l000 ,1oov> are substantially perpendicular. 
9 •. An apparatus according· to Claim 1 

. characterized by a second magne.tic field neutralizing· coil 

(11) , said first (12) ·and second (11) substantially ·planar 
neutralizing coils disposed i~ corresponding vertical 
planes, when said cathode ray tube is placed in a normal 

.1.J.saC'e _posit~()n, and are arranged symmetrical!~ in proximate 
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relation to a flared envelope portion (22) of a cathode ray 
tube (10) so as to produce, in response to currents 
(i

12
,i11 > flowing in said coils (12,11), corresponding 

magnetic fields (H12 ,H11 ) in counteracting relation to 

. corresponding magnetic field components <Bu··Bv> of the 
·horizontal component of the earth's magnetic field (~) and 
means responsive to said.sense signals (SU,SV) for 
supplying said currents ( i 12 , i 11 ) to said coils ( 12, 11) ·· 

such.that said magnetic fields (H12 ,H11 ) produced by said 
coils (12,11) substant1ally· compensate for said magnetic 

field components Cffu,Bv> of the horizontal component (~) 
of th~ ·earth's magnetic field. 

10. An apparatus for neutralizing an undesirable 
effect of the earth's magnetic field on an electron beam in 
a cathode ray tube, characterized by: 

a transducer (61), directly interacting with the 

earth's magnetic field, for generating a first sense signal 

(Su) independently of the position of said electron beam 
and unaffected thereby, said first sense signal (S0 ) being 
indicative of a magnetic field component (!\J) produced by 
the earth's magnetic field; 

means (U2A,U2B) responsive to said first sense 

signal ( s0 ) for generating a first current. ( i·12 ) in 
accordance with said magnetic field component; and 

a first m~gnetic field neutralizing coil ( 12 ) · 

fitted adjacent said cathode ray tube (10) and coupled to 
said first current generating means (U2A,U2B) for conducting 
said first current (i12 ) to produce, in a path of said 
electron beam, a neutralizing second magnetic field (B1 2> 
that· varies in accordance with said fi~st sense signal (Su) 

such that said neutra~izing second magnetic field (B12 > 
automatically neutralizes said magnetic field component 

when a change in a position of said cathode ray tube (10) 

occurs. 


