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of degaussing circuit, k@§%9c%i degau551ng method includes the use of
temperature dependent varistors that change in resistance
20 value as'they become heated by the flow of degaussing
current derived from the AC line. This change in
resistance value is utilized bY appropriate circuitry to
cause the degaussing current to decrease in a desired
manner to effect demagnetization of the metallic parts of
25 the tube. This arrangement is economical and provides

effective degaussing. However, since the degaussing

\_ current does not decay to zero, some residual degaussing
current may continue to flow. This residual current may
wesult in some magnetization of the tube. Additionally, in

30 order to provide repeated degaussing, the video display
apparatus must be turned off for several minutes to allow
the varistors to cool in order that sufficient degaussing
current flows when the set 1s reenergized. This is
inconvenient when used in a computer monitor where the

35 monitor may be moved during operation.

Another type of degaussing circuit, known as the
resonant type, causes a capacitor to discharge through the



resenant type, causes a capacitor to discharge through the - 2-
degaussing coil. The resonant circuit, whieR=is determ ned by the
gapacitor and the coil, generates a high frequency alternating current that
decays as the capaC|tor charge is dissipated, thereby effecting degaussing
of the tube. THPS2Yssing SejdhentThe DesopAntociroupt; ewhichi tar deteomined
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15 degaussing circuit with the economy and degaussing
effectiveness of a positive temperature coefficient (PTC)
circuit together with the frequent repeatability with no
residual current of the resonant degauss:mg circuit
"durnng use.

20- .__. .In.accordance with the present invention, a
degaussing circuit for a cathode ray tube of a video
display apparatus comprises a switch which is operable to
.cause_the current to flow in a degaussing coil located
adjacent to the tube,means.respensive to this flow of

25 current to cause the current to decrease in the degaussing

K/ : . coil, and a capacitor which is chargable to cause the switch
subsequently to become_nonconductive so that the current
flow through the degaussing:coil is terminated. The

_ capacitor is discharged when the video display apparatus
- 30 is deenerglzed | '
In the accompanying draw1ng
FIGURE 1 is a schematic and block dlagram of a
portion of a video display adpparatus incorporating an
aspect of the_present invention; f



portion of a video display apparatus i‘ncorporating an aspect of the present ’
I nvention; 35 FIGURE 2 illustrates we@forns useful in understanding the
operation.of the circuit shown in FIGURE 1; FIGURE 3 is a schematic and :

bl ock diagramof a 5 _ video display apparatus incorporating, another aspect
of the present invent FFGURI® Aldyetrates javeteansves Sibsinssoci at ed

with the cir quderetandiddF the Ypdiedtion nef tend SlRkult shewR if PheuRpa

portion of a.video display apparatus, which may illustratively be used as a
conput er Ffor in which a source of AC voltage 10 15 I's coupled to a
bri dge rect ifi er 11 aFIGURRE |12 eis eapschemati® and deletkpdbagramegfl ated DC

vol t age. The | | 13
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AC vol tage 10 and cir g4iguRE @&Tﬁdsa@lré@eyS@évéfsm§lQéso&fa&aabighsuﬁa as
| um nance and chr Qg?gﬁgoEoceSS|ng circuit 15, which is connected to red

green and bl G4TE t termnal 16. The other terminal of*~"
primary winding 13 is connected to a regulator control 25 circuit 17,
whi ch cggtrols the current conduction through primary winding 13 in a
manner devel op regul ated vol tages across the secondary w ndi ngs 20, 21
and 22 of transforner 14. Wnding 23 provides a feedback voltage to

regul ator control cir T, | § ag elLo o]
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15 is coupled to a bridge rectlfler 11 and a filter capacitor
12 to develop an unregulated DC voltage. The DC voltage is
'applled to one termlnal of a prlmary winding 13 of a power
transformer 14. Transformer 14 illustratively provides
electrical isolation between the circuitry connected to the

20 source of AC voltage 10 and circuitry connected to user
accessible terminals, such as luminance and chrominance
processing circuit 15, which is connected to red, green and
blue video signal input terminal 16. The other terminal of
primary winding 13 is connected to a regulator control

25 circuit 17, which controls the current conduction through
primary winding 13 in a manner to develop regulated
voltages across the secondary windings 20, 21 and 22 of
transformer 14. Winding 23 provides a feedback voltage to
regulator control circuit 17.

30 ~ The voltage developed across secondary w1nd1ng 20
illustratively.provides power for horizontal deflection
circuitry 24 that in turn produces horizontal or line rate
deflection current in horizontal deflection winding 25,
located on the neck of a cathode ray tube 26. The voltage

35 déveloped across winding 20 is also applied to high voltage
generating circuitry 27, which may include a high voltage
transformer, that rectifies and steps up the voltage to a

\o/



Iocated on the neck of a cathode ray tube 26. The vol t age 35 devel oped
across winding 20 is also applied to high-waltage generating circuitry 27,
whi ch may include a high voltage transfornmer, that rectifies and steps up
the voltage to a ~4- level of the order of 30,000 volts to produce the
hi gh vol tage otewrdopfpshenvirderf of é@bl@@@ewo@tst ttioe p2@duidien dilreg High
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via a posi t i vecuetrpmtatl.w a mft&collem‘efalél‘.@hdtﬁﬁlﬁdﬂhé%ﬁ 0 aAR® tygdted of
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r f

connected to t tHe source of AC voltage 10. The vol tage
across wi ndi ng 22 causeEhGuWDémageodEYelqpedNaqrassIseabndanyﬂw¥pdihg 22

rkrﬁaCI ent to EQUi»scm\faﬁhea antﬁqtte%d %éf) e Ghid gaeﬁ%}n%%t ed to

|1y open contact 40. IS causes t ternatlng degaussji ng current

to flow fiBm t FESRECHVELTe T oupsevide 1y Golt RdFagey Hhasi g ePRlied 4vl TwC
resistor 42. Ceheeghizingvdoil 36 of a degaussing relay 37. The normally

open contact 40 of relay 37 is coupled to degaussing coil
41, locate& in the vicinity of tube 26, via a terminal DG'.
The other termlnal of degau551ng coil 41, designated DG, 1s

20 coupled via a positive temperature coefficient (PIC)

 resistor 42 to one terminal of the source of AC voltage 10.

The movable contact 43 of relay 37 is connected to the
'other termlnal of the source of AC voltage 10.

i The voltage across w1nd1ng 22 causes current to

25 '_flow in coil 36 of relay 37 sufficient to cause movable
contact 43 to become electrlcally_connected to normally
‘open contact 40. This causes the alternating degaussing
current to flow from the AC voltage source 10 through
degaussing coil 41 and PTC resistor 42. Current flow in

30 . PTC resistor 42 causes it to heat, increasing its

fresistance and thereby decreaSing the degaussing current in
‘the desired manner to effect demagnetization of the tube
26. Although PTC resistor 42 causes the current flow to

_ decrease greatly in magnitude, a f1n1te re51dual current
35 will contlnue to flow. _
_ In accordance with an aspect of the present
1nventlon, the voltage developed across w1nd1ng 22 'is
applled to relay energizing c01l 36 via a relay disconnect



30 PTC resistor 42 causes it to heat; .increasing its resistance and

t her eby decreasi ng the degaussi ng current In the desired nmanner to effect
demagneti zati on of the tube 26. AIthougﬁ PTC resi stor 42 causes the
current flow to decrease greatly in magnitude, a finite residual current 35
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RC networ k havin a tinme constant that"allows capacitor 45°to charge as
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cool so hat re egaussi ng
allows capacitor 45 to charge as shown in FIGURE 2D.

As capacitor 45 charges, the’ current in energizing coil 36
decreases until a time t4,_when the:magnetic field
generated by the current flow in coil 36 is insufficient to
20  hold the movable contact 43 in contact with normally open
contact 40. The relay then “drops out" or becomes
deenerglzed. The re51dual degau551ng current through
degauss;ng coil 41 is therefore de51rably terminated. PTC
resistor 42 will begin to cool so that repeated degaussing
25 operations may be accomplished without the necessity of '
| maintaining‘theHVideo display'apparatus in a deenergized or .
"off" state for the length of time necessary for the PTC
resistor 42 to cool, as is common with typical prior art
'degaussing circuits. '
30 When the video display apparatus is deenergized,
at a ‘time ts, capac1tor 45 dlscharges qulckly via resistor
46 to enable degaussing to agaln be performed Resistor 46
‘also provides the advantageous feature that current flow
through resistor 46 establishes a DC voltage bias level on
35 relay energlzlng coil 36. This has the effect of
lncreasing the 1n1t1a1 current flow in relay energlzlng
coil 36, so that movable contact 43 is held in contact with
normally open contact 40 for a longer duration or period of



25° operatlons may be acconplished without the necessity of maintaining

t he vi-deo di splay apparatus in a deenerglzgd ‘ior "off" state for the length

of tinme necessary for the PTC resistor 42 to cool, as is comon with

typical prior art degaussing circuits. 30 When t he video dlsplay
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&Bﬁhh8€1§¥1 B%;l:%f % ,C %cﬂ 1% t’ro eﬁic%glgurce of
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a regul at ed V%* P& ry dﬁihﬁﬂﬁgegz%f %tratn@%o(i‘?rkli‘oﬁg foro§C'%fhréo -soud¥e of

regul at ed B+ age_is a g ri.mar I ng 54 Q ransf or ner
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cathode of SCR 50. This regulated B+ voltage 1s applied to
a pr;mary wlndlng 54 of transformer 53 whlch by

transformer actlon, develops voltages across secondary
w1ndlngs 55 and 56, and h;gh voltage winding 57. The B+
20 voltage is also used to'p0wer the horizontal deflection
oifcuitry 24. The voltage across w;hding 55 is rectified
~ and filtered to produce a DC voltage at a terminal 58 that
provides a feedback vecltage to regulator control circuit
51.
25 The voltage across secondary winding 56 is
W, - rectified by diode 60 and filtered by capacitor 61 to
provide a regulated DC voltage at a terminal 62 that is
illustratively used to power vertical deflection circuit 32
and chrominance and luminance processing circuit 15. This
- 30 voltage is also used to energize coil 36 of degaussing
relay 37 to effect degaussing of cathode ray tube 26 in a
manner previously described. :
- In accordance with an aspect of the present
invention, a capacitor 63 is coupled between relay
35 engerizing coil 36 and terminal 62. As the voltage across
relay energizing coil 36 increases, from a time t, to a
time tz'as shown in FIGURE 4A, capacitor 63 begins to
charge, as shown in FIGURE 4B, at a rate determined by the



200 " voltage is also used to power the-horizontal deflectlon circuitry 24.
The voltage across winding 55 is rectified’and filtered to produce a DC
voltage at ‘a term nal 58 that provides a feedback voltage to regul ator

control circuge i&mez%onstant |?t £ d&f1Ve6t 888 éﬁggég‘@?cggdar gdghgggi ng 56
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For exanple, 995%2 gﬁr%é ad?%alfﬁéi}g%%b“% QeretieBistance of 820
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time [err] théZIwadllpcauset @dtplgcmm&hltmjafamudlprﬁtseharge from ground
through relay energizing coil 36. The d:.scharge current of
capac:.tor 63 is suffz.c:.ent to energ:.ze relay 37 so that
degaussing again takes place, as shown in FIGURE 4D. The
20 degaussing circuit of FIGURE 3 will therefore perform a
degaussing funct:.on upon both the turn-or ana turn-off of
the v1deo dlsplay apparatus.



32 wi |l cause capacitor 63 to rapidly diischarge from ground-through—+elay—
-energ|2|ng coil 36. The discharge current of capacitor 63 is sufficient to
energilze relay 37 so that degaussi ng agai n takes pl ace, 3f“ﬂ ﬂmu IEIIHI“E
4D. The 20 degaussing circuit of FIGURE 3 will theref :
degaussi ng function upon both the turn-on and'T&n'n of f of the v deo | spl ay
appar at us. CLAIM5S 1. A degaussing circuit for a cathode ray tube of a

vi deo di spl ay apgirfﬁtfs conpri‘sing: neans for providing an alternating
current when sai ' di spl ay apparatus is energized, a degaussing coi

di sposed adj acent to. sald dath@ddeganssﬂng dAraitcEq didatiodqaina@nttube of

degaussi ng relay h@\i %la%pg’gé%&g{ at e%}%%gg‘f contacts to a

conducting state mhlc cou es “sal nt to sai d degaussing
coil; neans coupled to sai me@@galfsm mg:comdlnmdirt @ ldmmhartdingy coomrteartt svheerd
responsi ve to theaflqow;al %o’sﬂﬁﬁa&e”ﬂ%}d rétnf lxlg i AQEr easing said-

d ol | S :

current -fl qw t hrough sal. aussing t_ pr'edet er m ned
interval™t6 effect degaussien %P%@%M@W%@dﬁ%ﬁadﬁq &aid

- char gabl e ‘f.r om s@iad hode' gayofeulig;ect current, and coupled in series with
said relay coil and said source of diregt current fQr causing said contacts
to becone nonconducting af feSC¥® §§%6ﬁ%%5¥%?ﬁﬁ B8 nterval greater than

said first predeterm ned int Glegalussitmb ey havitics @ aragilnvikiahd operatidsora

when said video p -\ rr t
defined in d ai m%f% @gF%?%%Sau d%r?e}h%%n@g&g'gzi% aﬁ-_& %%'éﬁctfaol%ﬁt@ soaw.d
conprises a tenp@rlmtdquemmntesnmmd Segawssdapnesdilzg circuit for a
cathode ray tube of ‘means coupled to said degaussing coil and to said

relay contacts and respon51ve to the flow of said
alternatlng current for decrea51ng said current flow through
said degaussing coil after a first predetermined interval to
effect degaussing of said cathode ray tube- |

. a capacxtor chargable from said source of direct
_current, and coupled in series with said relay coil and said
source of direct current for causing said contacts to become
nonconductlng after a second predetermined interval greater
than said first predetermined interval; and

means for discharging said capacitor when said

video display apparatus is de-energized.

2. The arrangement defined in Claim 1, wherein
said means for decreasing said current flow comprises a
temperature dependent resistor.

3. . A degaussing circuit for a cathode ray tube of
a video dlsplay apparatus comprising:

means for providing an alternatlng current when
said video display apparatus is energized;

a degaussing coil disposed adjacent to said
cathode ray tube;

a switch operable for causing said alternating
current to flow in said degaussing coil;



a video display apr__ means for providing an al ternating
current when said 'Splay apparatus is energized; a degaussing coil

di dposed adj acent t y tube; a switch operabl e for causing
said alternating cuilﬂ@lmmn‘“mr““ sai d degaussing coil; -9- neans
coupled to said deg lengrcor| and to saidgw tch and respon5| ve to the
flow of said alternating current for decreasing said current flow through

sai d degaussing coil after a first predetermned interval to effect _
degaussing of said cat hagansadupied acsa;mtdégaiwﬂ?flébipraﬁcm@d Néw £ d

switch to become.nonconductive such .th sal.d -cur ent is termnated in
sai d degaussi FY4E6i a&%[dé'resé’ogbg@orﬁj t&%z{} \)‘S&V)(:eg‘?%‘i’e? 9t han

said first pr@dmmtm:i et |duqrreﬁdrngarshzzd raammmr i:'xmplteltrouglpesaaid el with
sai d ‘capaci t org t rat rrent
flows in said gg%ausm g co and&fJ aﬁ‘f ?g?%e%al é%%‘lf%pv&m%‘% said

vi deo di spl ay pf]ﬁ&*h@?géi@ﬂél%rﬂfr gﬁazlélj cath skubep circuit
substantial ly as herei nt&efdy diq:%‘zr idpd-gB e rfgprml{é) SHAO5- éw?&?ﬁ‘%c?r
Figs.3 and 4 of the acconp draw_n

become noncond Ctl e suchg%hat said current flow is
terminated in said degaus51ng ‘coil after a second
predetermined interval greater than said first predetermined
interval; and '

a resistor coupledzin'paralleI:With said N
capacitor for extending the duration that said alternatlng \/
current flows in said degauss1ng coil and for discharging
said capacltor when said v1deo dlsplay apparatus is
de-energized. '

4. A degaussing circuit substantially as
hereinbefore described with reference to Figs.l and 2 or
Figs.3 and 4 of the accompanying drawings.




