MAGNETI C FI ELD COMPENSATI ON APPARATUS This invention relates to the
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electrons from each beam impinge only on that section of the
g:ouped phosphors containing the phosphors for the colo:
associated with that particular beam. These ncarby areas are
- aligned relative to the respeciive opening in the shadow mask tc
25 receive only electruns from their respective beams.
s . Electrons for exciting the screen phosphors are
electrostatically accelerated from the electron gum structure to the
screen. The beams from all three guns are scanned to form a
raster when passing over. the grouped phosphors. The scanning is
30 accomplished by magnetic fields varying at the horizontal and
vertical scanning rates, produced by deflection coils disposed on
the tube adjacent the electron gum structure. The electron gun
structure is at one end of a funnel-shaped tube having a narrow .
neck, and the deflection coils are disposed along the neck of the
- 35 tube. The deflection coils produce magnetic fields aligned
vertically for horizontal (X axis) deflection and horizontally for
vertical (Y axis) deflection, relative to a center line of the electron
beams, which defines a Z axis. The moving electrons comprise a



beans, which defines a Z axis. The noving el ectrons conprise a . 2
current, and when subjected to the magnetic fields of the deflection coils,
the electrons are accelerated in the X and/or Y directions and follow a
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- source and orientation of the further magnetic - fields. - The
deflection: of the electron beams by the further magnet.c fields,
and the curvature of the electron beam 'path’ theréby produced,

20 can be such as to misalign the electron beams relative to the -

- shadow mask. As a result, electrons from"a g‘iven electron beam
may - impinge partly on “the color’ phosphors adjacent their
intended color phosphors rather than only on the intended color
phosphors, producmg a detenoratmn of the punty of displayed

25 colors. - - = :

Some magnetic fields affectmg electrou beam
deflection  are due to the unwanted magnenzatmn of magnetically
permeable elements of the dlsplay apparatus. The shadow mask
may be steel. A steel rim is normally prov1ded around the

30 periphery of the faceplate including the screen;" for protecnon

' _'agamst implosion of the picture tube in the event of breakage. An
internal magnetic shield along the funnel shaped surface of the

~ tube between the deﬂectlon coils and the screen face plate may -
‘also be provided, and ‘is' a magnetically permeable element. If

35 these elements become magnetized, color purity is affected
Furthermore, magnetization of the mternal magnetic shield can
affect its permeablhty and decrease its effecuveness to isolate the



t ube between the deflection coils and the screen face plate may al so be.

provided, and is a magnetically pernmeable element. [If 35 these elenents
becone magnetized, color purity is affeéected. Furthernore, nagnetization of
the internal magnetic shield can affect 3ts perneability and decrease its
ef Nectiveness to isolate the el ectron bg‘ﬁ@#ggtghfrom i nci dent fields
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raster. Depending on the orientation of the CRT Z axis relative to
the earth's magnetic poles, the geomagnetic field components may

20 deflect the beams horizontally or vertically (due to vertical and
horizontal field components, respectively) and may produce a
twist of the raster (i.e., rotation of the beams about the Z axis).

The earth's field is not great in magnitude relative to
the magnitude of the deflection coil fields; however, the earth's

o 25 ficld accelerates and deflects the electron beamis over a relatively

e - " long span as compared to the span of the deflection coils.
Accordingly, there is a need to reduce the effect of the
geomagnetic field.

An adjustable DC current supply may set the level and

30 polarity of the compensation field, the adjustments being set '
when installing or moving the CRT, for optimum compensation.

It has been found that degaussing is never absolutely
complete. There is always some remaining field produced by the
permeable portions of the picture tube. The degaussing process

35 reduces this remaining field to a level that does not adversely
affect color purity. However, if the magnetic field compensation
coil is energized during the degaussing operation, the DC field
generated by the compensation coil imparts a bias to the



An adj ustable DC current supply nay set the level and 30 polarity of the
conpensation field, the adjustnents being set when installing or noving the
CRT, for optinmum conpensation. It has been found that degaussing is never
absolutely conplete. Thereis always sdne renaini ng field produced by the--
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It is therefore another aspect of the present invention .
to prevent accumulatlon of static charge on the magnetic field
_ compensation coil by couphng a hlgh value resistor from the field
20 compensation coil to a source of reference potentlal |
An 1nvent1ve arrangement provides a magnetxc field -
compensatlon coil apparatus for a picture tube havmg an electron
gun structure dlsposed in a neck. and ‘emitting an electron beam
toward a display screen. ‘The picture .tube is subject to an ambient
25 magnetic field. A magnetic field compensation coil is positioned e
on the picture tube. - A source of compensation current is coupled o’
to the magnetic fleld compensation coil for compensating for the
ambient magnetlc field. A degaussing coil is positioned on the
picture tube. A source of AC current is coupled to the degaussing
30 coil for a predetermmed interval for. demagneuzmg ‘metal
structures in the picture tube. Means decouple the magnetic fleld
compensatmg coil . from the source of compensating current during
the predetermined mterval so as to eliminate interference by the
~ magnetic field compensatmg coil during demagnetizing the
35 permeable elements. _ _ . .
Another inventive arrangement prov_id_es. a magnetic
field compensat_lo__n_: coil apparatus for a. picture tube having an
electron gun structure disposed in a.neck and emitting an electron
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toward a di-splay screen. The picture tube is subject to an anbient 25
magnetic field. A magnetic field corrpensatl on coil is positioned on the

pi cture tube. A source of conpensation’current is coupled to the magnetic
figld conpensation coil for conpensating”for the anmbient magnetic field. A
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(CRT) equi pped a degaussing col'l, 1 0 showi ng
the degaussing circuit a RE12 ds fa dmgr@unppamallsonncblockcﬂndupamally
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|Ulock and partla ow ng a portion of a television
recei ver using IPW&th%nt i-on. FIGURE 3 is a schematic
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beam i apl ay ASSRIE JOT BafOPOERUHIE £8bi or tel ovi si on cathode ray tube

(CRT), has an FIGURE 1 illustrates the apparatus in cut-away
perspective view. A scanning electron beam display apparatus,
particularly a color television cathode ray tube (CRT), has an

20 electron gun structure 38 disposed at the end of a neck 32 of a
tube 20. The electron gun structure emits three electron beams,
which are electrostatically accelerated toward the screen 24, due
to a large potential difference between the electron gun and
shadow mask 72. The screen 24 defines the X axis and Y axis,

. 25  perpendicular to the Z axis. The screen 24 of a color television has
\; discrete colored phosphor areas in grouped sets corresponding to
the three electron beams. The phosphor areas are positioned
relative to the apertures in shadow mask 72 such that each of the
three electron beams illuminates one of the colored phosphors and

30 the shadow mask blocks the other colors. Deflection coils 36 are
disposed along the tube 20 for scanning the electron beams in the
X and Y directions, producing a scanned raster. A degaussing coil
10 is positioned around the tube to demagnetize metal portions of
the tube, when energized by degaussing circuit 500.

35 As shown in FIGURE 1, a cathode fay tube 20 of a
scanning electron beam apparatus, in particular a color television
display, has a compensating coil 50 for reducing or eliminating
unwanted deflection of the electron beams emitted from an




20 electron gun structure 38 disposed at the end of a neck 32 of a-tuhe
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there is an apfiefiflyéiddsCthe BBMARChbSition due to both vertical and '
horizontal components of the current, producing a ‘twist of the
20 raster of increasing magnitude ‘toward the edges -of the raster. -
The- incident magnetic field. is 'there'fgr_e- ‘evident in. the color
picture -display as.a deterioration in color purity and a distorted
raster which may be most severe at the raster edgss. |
| ' To neutralize the geornagnetic field, a compensating
25 coil 50is mounted on ‘the tube 20 and connected to a variable' 3 -
direct current source 600 that is adjustable when. setting up the = \/ |
- display apparatus at its desired location, and also -thereafter if the:
" display is moved to a different orientation relative to the earth's |
poles_ (and relative to other fixed sources of steady state magnetic
30 fields). S o '
o | ‘The ‘magnetic field c':o_mpe'n'sa't_ing coil 50 reduces
“undesirable deflection of the electron beams due to the" ambient
magnetic field. The field compensating coil 50 is _-disposed
generally perpendicular to the Z axis, thér_cby '.supp_lyi-ng a
35 compensating magnetic field with a Z axis component. _
FIGURE 2 shows a portion of a television receiver using
a magnetic field compensating coil circuit’ according . to the
invention. Microprocessor 101 receives a st'an'”dby_/run-signal
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kill signal causes transistor 109 to conduct, which causes
transistor 111 to conduct to energize degaussing relay 113. When
20 degaussing relay 113 becomes conductive, AC source 115 passes
an AC current through degaussing coil 10 and temperature
dependent resistor 119. As resistor 119 is heated, its resistance
increases, so that the value of the AC current passing through
degaussing coil 10 decreases.
. 25 In order to prevent the vertical deflection field from
N interfering’ with the degaussing operation, the vertical kill signal
from microprocessor 101 is also fed to vertical deflection circuit
121 through transistor 109 so that vertical deflection circuit 121
is disabled for the duration of the vertical kill pulse.
30 Simultaneously, the vertical kill pulse is fed to
- magnetic field cdmpénsation coil circuit 600. Operation of
magnetic field compensation coil circuit 600 is more completely
described with reference to FIGURE 3. _
FIGURE 3 is a schematic circuit diagram of magnetic
35 field compensation coil circuit 600. The strength of the current
passing through compensating coil 50 is varied by switch SW1
while the polarity of the current passing through compensating
coil 50 is determined by switch SW2.




10 : When the run node is initiated, horizontal deflection.
circuit 105 starts operation, and generates the +26V supply vol{age which
is fed to vertical deflection circuit 121. At the sane tine, sw tched node

power supply 107 generates the +9 volt®run supply for transistor 109 and :}}
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coupled through resistor R3 to the base of tra_ns1stor Ql Res1stor :
R4 is used as a base load resistor to ground terminal 3. The
emitter of transistor Q1 is coupled to ground ‘while the collector is
20 - coupled to the output. of switch SW1, and the emitter is coupled to
ground terminal 3. R -

In the presence of vertical kllt signal " at terminal 2,
posmve voltage is applied to the. base of tramsistor Ql, which
causes it to be conductive. Conductlon of transistor Q1 causes the

25 output terminal of switch SW1 to be. coupled to ground, thus
bypassing ‘current away from compensatmg coil 50. In this way,
compensating coil 50 receives no -current durmg the presence of a
vertical kill signal at terminal 2. L

Switch SW2 is a reversing switch. When 1t is in the o

30 position shown in FIGURE 3, a positive voltage 1s_ apphed to the
lower terminal of compensating coil - 50, while the upper terminal
is coupled to ground. When reversing switch SW2 is in the
position opposite to that shown in FIGURE 3, the positive voltage .is
coupled to the upper terminal of compensatmg co:l 50 whlle the

35 lower terminal is coupled to ground. R '

It should be noted that the heating of temperature

- dependent resistance 19 causes the degaussing interval to be
substantially terminated before the end of the vertical kill signal.
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5 shown, .switch SW couples resistor Rl through switch SW and
conpensating coil 50 to ground. A change in the position of switch SW
additionally couples resistor R2 in serigs, which further decreases the
current through conpensating coil 50. ving swwtch SW all the way to it
risght nost position int er rlmptordéd tot Ipeofdcovwmﬁsxewrr Q1 fronplwandignts nwhicher
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resistance is low enough to prevent compensating coil 50 from
accumulating a charge.
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9 In order-to protect transistor QL from transients which may appear on
the 26 volt line at termnal 1, or from spi kes which m ght be induced in
conpensating coil 50, such as during arC| ng of the picture tube, diodes CRL
and CR2 provide a path 5 from groundl@ the 26 volt line, which bypasses—

t he col | ector. ath of transistor QL. In the event that polarity g
GRS ;

switch SW is tly left in an internediate position so that it is
decoupl ed from ground, conpensating coil 50 may accumul ate a charge,. due to

“its 1 0 proxinity to thelultoA gl ﬁlf}&dof o}ﬁge,pgaqfd}{%oﬁybaj, Q{-@ﬁ{g for

conpensating coil, 50 accl | at.es a su ci ent e A0S e the :

termnals of <hiRIEHITG\\pube, hayingnan el ﬁ!im@ntgémaﬁ&%%@ 1§h§fpm¢agnng RéRk .
ciTcuitry in el iemAting anl elens mxﬁoto«ﬁafdﬂ@ disphiyerscrédis wwention

provi des a resj. | ed f one .erm nal .0f, c nsati ng coi | j
50 to ground tpelﬁﬂrﬁalt%e O%‘?‘ngsl‘ r'é’s@é‘t@lm amrﬁg&ﬁ l6’al(g{§3=_typ| cally . :
1K err], resicampridingoes not affect nor mal operation of conpensati ng coi [
50. However, the resist e i u '
from accurrul ating a char(’j‘:{I 2% &8&&1&88 ﬂgk{ £ &ﬁgﬁgﬁ%&f (fig Mgﬂégt PBn

coi | appar at u§al rpuztpretmb@ t ube having an el ectron gun structure di sposed

in a neck and enitting ag) el eftyguc eafncd%@ﬂa&rg bt OUBRY 1bNSaid

pi cture tube bein subéﬁi)to an ampi ent netic |S|ng )
magnetic fiel dN@ eld, campensagion: icoik gIem Cé’&ﬂﬁelﬂﬁaémﬂr efotumi b) a

source of corrmmbmmomagﬂdtﬁﬂtﬁem;pl ed to said rragnetlc field conpensation

coil, for conpensating fgr said, anbi ent nmagnetic.fie a, de ausmg
coi | positioned on said |cth’réi°tgGB§SIP§nﬁP PP&PH %%é od'? %‘ﬁ E T'on \J

coil; remote from said field compensatlon c011

d) a source of AC current;

e) - ‘means for coupling sald source of AC current to
saidl degaussing c01l for a predetermmed mterva! for
demagnetizing permeable ‘elements in said plcture tube; and

1) means for preventmg said magnetlc field
compensating coil from being energlzed by said source of
compensation current during said predetermined inter_val'.'

2. Apparau_u as defmed by Claim 1, wherein said
means For preventing said magnetic field compensat' g coil from '-
being energized elimimates interference by said magnetic field
compensating coil during demagnetizing said permeable elements. - &/

3.  Apparatus as defined by Claim 1, wherein said
means for preventing said magnetic field'co_rnpénsating coil from
being energized comprises means for decoupling said coil from
said source of 'compensation ‘current.

4, Apparatus as defined by Claim 3, in which said-
decoupling means comprises means for bypassing said
compensation current away from said magnetie_ field
‘compensation coil.
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d) a source of AC current; e) means for coupling said source of AC |
current to said degaussing coil for a predeterm ned interval, for
demagneti zi ng permeabl e elenents in said picture tube; and f) means for
preventing said magnetic field conpensating coil from being energized by
said source of conpensation current duripg said predetermnmined interval. 2.
Appar atus 'as defined by Caim 1, wherein said neans for _preventing said
magnetic fiel d conpensat Bag cdpparatis Bei defired hy Ldaim) Byiimamhich ™ sai

interference buefgﬁ;glggggﬁgédxﬁ E%, ehivAaereaasn n@eg@ﬁbaﬁuﬁi oY Jermeilet i zi ng

sai d perneable e paratus as defined by Claim 1, wherein

- sai d neans fordﬁﬂé\%ifﬂﬂ-ng said magnetic field conpensating coil from being
. energi zed conprises neans for decoupling said coil fromsaid source of

. conpensation current. 4. Appar.at as_ defd [.M3,: i 4 ch, @i d
" decoupl i ng neans conpri ses m%ﬁf“%?ﬁa@%ﬁ'ﬂ%ﬂs@/@%hs{é‘t %%Yagurg?@nt

away from sai decoupkngcniéanisd comprisesaii dranstitor switgh hayingrits umamn
defined by C aj i L Gl L chd ' N&id S et ggkldur i ng
deacti vation o?%?%i%gmd@?@g?&gn%%gﬁmd Ar%gggﬁt ué as defined by Caim 3,
in which said q@t;msaﬁgnrrmb conprises a transistor switch having its
mai N current conduction path coupled across said magnetic field
conpensation coil. 7. paratus as defined b i .6 onprl Si. ans
for protecting said tran i-stoﬁ\w?ﬁ"rf @Foﬂ?ﬁpﬁﬁsﬁiﬁ{:@’%i@hwwrw se
cause excessi vmeanst o protestingasdidietransiseor eswitchndromi transients syvhich
paratus as def.i ped Ry (.aj i | S8 o) L N3 :nC l.5es a
gﬁeﬁe coupl ed ﬁ}ggﬁt? %’Fglg‘lélr%@stehgggg%ﬁ?r%i ﬁbgaugéren‘?sg%n%dgf ﬁ%"‘p tE.élgt.

Appar at us as debnducting @athm 7, in which said

8. Apparatus as defined by Claim 7, in which said
protecting means comprises a diode coupled in antiparallel with
said main current conducting path. '

9.  Apparatus as defined by Claim 7, in which said
protecting means comprises a diode coupled from said main
current conducting path to a source of potential.

10. Apparatus as defined by Claim 1, comprising
. means for preventing static charge from accumulating on said
— : magnetic field compensation coil.

11. Apparatus as defined by Claim 8, in which said
means for preventing static charge from accumulating on said
‘magnetic field compensation coil comprises a resistor coupled

~ from one terminal of said magnetic field compensation coil to a
point of reference potential.

12. Apparatus according to Claim 10, comprising a -
switch having first and second positions, said source of
compensation current being coupled to said coil when said switch
is in either of said positions, and said switch having an
intermediate position in which said coil is decoupled from said
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protecting means conprises a diode coupled fromsaid main current .
conducting path to a source of potential. 10. Apparatus as defined by
Claim 1, conprising neans for preventing static charge from accunul ating
on said magnetic.field conpensation coil. 11. Apparatus as defined by d aig.
8, in which said means for preventing static charge fromaccunul ating on - "
said magnetic field conpensation coil conprises a resistor coupled fromone: :
‘termnal of said magnetic field conpdﬂiftlon coil to a point of reference.
potential. 12. Apparatus according t aim 10, conprising a switch havi-ng
first and second positions, said source of conpensatlon current bei. ng
coupled to said.coil S i's f p and
said switch haai WP%?% étf argigggltf%ﬁ“ﬁﬁﬁﬁﬁﬁfﬁ qboﬁ$b¢59§§ggupled
from sai d souﬁ&bstantmalmy as hggqenudesprébed @@#ﬁeﬁﬁﬁﬁnﬂ$°Qxﬁ¢ the
appar atus sub escribed with reference to the
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acconpanyi ng hod of nmagnetic  field conpensation

-+ substantially as.hereln described with reference to the acconpanying

drawi ngs. 14. A method of magnetic = field compensation:
substantlally as hereln descrlbed with reference to the
accompanylng draw1ngs. : '
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