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degaussing apparatus, and particularly relates
to.degaussing apparatus for a colour television
picture tube:of the type energized periodically
by alternating: current of .a magnitude which
is - sufficiently .large. to demagnetize the screen’
structure: of the:tube and which diminishes
effectively to zero. in 'a short time commen-
surate .with the warm-up of the receiver em-

¥ bodying said :tube, said receiver including in

series with the- alternatmg current supply
therefor a thermistor having a relatively high
resistance and large voltage drop thereacross
when cool .and a relatively low resistance and

< - small: voltage drop thereacross when hot.

The metallic mask and its supporting struc-
ture :together. with other metal parts used in
conjunction.with.a shadow mask type of colour
television picture ‘tube are subject to becom-

i ing magnetized both in shipment to, and con--

tinved wuse, in:a - consumer’s home. Such-
magnetization is effected by bringing the pic-
ture : tube: into.. proximity with magnetizing
structures- such’ as trucks, elevators and the
like: and: also-by' exposure - during use to in-
fluences : such as- the " earth’s ‘magnetic field.
The resultant magnetic field fromsuch random
or.other: magnetization often adversely effects
the performance - of the colour - television
receiver- in which the ' picture tube is em-
bodied. Previously, a remedy for such magnet-
ization has included-'a manual degaussing of
the receiver, an: operation usually performed

+ [Price 4s. 6d.] .
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provided. Such a coil is wound around the
picture tube in close proximity to the shadow
mask and its supporting structure. When used
for field neutralization purposes such a coil
was energized with sufficient direct current
to produce a magnetic field having a direc-
tion substantially parallel to the longitudinal
axis.of the tube. The magnitude and direction
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of the neutralization field was adjusted to be .

substantially equal and opposite to that com-
ponent of the earth’s magnetic field also ex-

tending substantially parallel to the longitu-

dinal tube axis.

In order to effect automatic degaussmg of
the picture tube screen structure it has been

proposed to energize the field neutralization
coil with alternating current which initially
had a substantial magnitude but which has
gradually decreased -to zero. While such a
device and technique has been: effective for
practical purposes for ‘the accomplishment of
degaussing with smaller picture tubes, it has
been found that, with the size of colour picture
tubes presently in use, the apparatus is often
not satisfactory for the reason that it is diffi-
cult-to produce a degaussing field of sufficient

strength

is desired to demagnetize.

It is, therefore, an object of the present
invention to provide a relatively simple, in-
expensive, efficiently operating, and effective
apparatus which, when energized, automati-

the entire area which it ;4 80
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brackets such as 14 and 15 and two similar

" ones at the bottom of the tube. The mounting

brackéts which are riveted, or otherwise
securely attached, to the strap 12 are’ pro-
vided with lugs at both ends for mounting
purpases. The forwdrdly extending lugs ‘16
and 17 respectively of the brackets 14 and
15, together with correspvondmg lugs on the
lower two brackets, are used ‘to attach the

‘tube -and its supporting structure to the front
_wall of the cabinet in which the apparatus is

installed. “The brackets' 14 and: 15. also are

55
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provided respectively with rearwardly: extend-

ing Ings 18 and 19 and, together with corres--

ponding lugs on the lower two - brackets, serve

~ to-mount a colour purity shield 21. The mount-
. ing structure -including  the ‘purity shield 21~
described up to this point is used in colour’

television receivers manufactured by sald
Radio Corporatmn of America. .
The colour purity shield 21 may be a: smgle

layer of magnetic material as indicated in

FIGURE-'1 or preferably it may consist of a
laminated structure of several thinner sheets

ai‘% L4 kﬁmﬁiﬂ“gngDéﬁﬁﬁﬂs

mdra awpsied dxmsdmstof Iigs . coil- tibd- haaretdnﬂ: asr ecel ver.

t3e 01l to bewmtedo}yéb 6 or. at =
gﬁ - the, d
C O u I’ -

tions 26 and . 28 .

The flux generatmg coxls 31, 32 33 and
34 -for the: degaussmg electtomagnenc ap-
paratus are connected in series to an alternat-
ing ‘current source so that the upper coils

IS

1187 -

31 and 32 aid one another in producing flux
flowing at a given instant counterclockwise: .
(as viewed in FIGURE 2y in the upper: half -

of the purity shield and the coils.33 and 34

115

aid one another in the production of flux

flowing at the same instant” clockwise in the
lower half of the purity shield as indicated
" by the arrows. As 4 result, at that-instant a
field is produced within the picturé. tube in

120
- which the flux direction is from left to right

as indicated by the arrows. Tt will :be: under- -

stood that’ at a succeeding’ instant when: the -
direction’ -of : the alternating current - flow-

through ‘the’ flux 'generating coils is’ in -the

125

opposite direction, the described ﬂux pattm'ns o

will have the .opposite polarity. -

rived from terminals 37 upon thc closure of

The flux: generating coils: 31, 32, 33 and'.
34 are energized by alternating . current de-.

130
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fCﬁEﬂxﬁfb‘E 44 and the volt-
age dependent resistor 45 are of a reciprocal
nature.,

The energization of the degaussing ap-~
paratus is as follows, assuming that the therm-
istor 44 is cold, ie. at room temperature.
Immediately upon closure of the switch 38,
which conveniently is the on-off switch of the
television receiver, the current flow through
the thermistor 44 to the power supply 43
produces a relatively large voltage drop across
the thermistor. At this time the resistance of
the voltage dependent resistor is low so that
<he- alternating current flows through the flux
geperating coils 31, 32, 33 and 34 of the
degaussing apparatus at considerable ampli-

;ol;lage is 1mpressed
1g Sljtiv

-tude. As a consequence, a relatively strong

alternating magnetic field is produced within
the picture tube 11 by the degaussing ap-
paratus mcludmg the coils 31, 32, 33 and
34 and the purity shield 21. As ‘the thermistor
44 warms in response to current flow there-
through- its resistance decreases, thereby de-
creasing the voltage drop thereacross and the
amplitude of the alternating current applied
to the flux generating coils. As a result of

- the decreased voltage the resistance of the

voltage dependent resistor 45 increases, there-
by decreasing the current flow through- the
flux generating coils. As a consequence, the
strength of the alternating magnetic field pro-
duced by the degaussing apparatus decreases
at a rate determined by the characteristics
of the thermistor 44, -the voltage dependent
resistor 45, the altematmg current voltage
and the receiver load. The thermistor 44
ultimately heats sufficiently that its resistance

“‘and the voltage drop thereacross are very

small. The resultant voltage applied to the
voltage dependent resistor 45 is so small that
the current through it and the flux generating
coils ‘is of negligible. value. Full alternating -

* current voltage is applied to the receiver power

supply 43 enabling it to supply the direct
current for the operation of the television
receiver. The coils 31, 32, 33 and 34, being
effectively. de-energized, produce no further
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thoroughly degaussed while in a uniform
magnetic field such as
lines of force 47 polanzed as indicated by the
symbols N and 'S, the ring is magneuzed by
this field in the polarity indicated by the
symbols N” and. S’. The magnetic flux of
this external field then flows freely through
the ring 46 as md1cated leaving a compara-
tively field-free region ms:de of the ring. The
electron beams of a colour picture tube are
located in this field-free region and they are
not influenced by the external field.

If now the external field represented in
FIGURE 3a were to be removed, the mag-
netic situation would be as 1llustrated in
FIGURE 35, By virtue of its having been
degaussed while exposed to the external field
shown in FIGURE 3a the ring 46 is magnet-
ized, as indicated by the symbols N’ and S’
in FIGURES 34 and 3b. In such a situation

in the absence of an_external field, a residual

field indicated by the lines 48 would be pro-
duced within the ring and have a polarlty
as indicated by the arrows.
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Now assume that the rmg 46 w1th the

described residual magnetism is placed in an
external field such as represented by the lines
49 of FIGURE 3¢ having a polarity as in-
dicated by the arrows opposite ‘to the polarity
of the field represented by the lines 47 of
FIGURE ‘32 Now, the residual magnetism

" of the ring 46 is oriented in a direction to

aid or reinforce the externally applied field

110

115

in the space’ surrounded by the ring 46, but -

opposes the externally applied field within the
magnetic material of the ring, so that the

ring provides a less effective shunt for the -

externally applied field around the space sur-
rounded by the ring 46. As a result an un-
desired portion of the externally applied field
exists in the space inside of the _ring and
affects the electron beams. -

FIGURE 34 111ustrates the shunting effect
produced by the ring 46 of FIGURE 3¢ after

120

125

it has been degaussed again while immersed

in the same externally applied field as illus-

130
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also..by ‘means of the mounting brackets 14-
and 15 and their correspondmg lower brackets
together with ‘the _side:portions 23 and 24 of
the. mounting, strap- 12 acting-as pole pieces.
By. means .of ; the described : electromagnetic
structure acting as such:pole pieces the shadow-
mask.and the supporting structure: for-it and .
other: metalhc components: in- -the screen region :
of the colour picture tube-11, the colour purity
shield 21, the picture tube mounting strap-12,
and. assoqa#;ed structures such as -brackets 14 .
and.15-are; automaucally .degaussed.each time
that . the. receiver -is turned ;on.-and. kept--in--
operatmn for. at. least a short time - such as a
minute... :

The ;llustranve embodament of the- mventxon :

discloses. the,use -of four; flux producing  coils -

'mounted on.the purity shield 21 and: connected .

- in the manner; described.; -Other - -arrangements -

come within the scope-of-ithe- claimed: inven-
tion. For-example,. .other-numbers- of coils may
be,-employed.so.:long as they .are. properly -
wound. and connected. for energization to pro-

6%::duce . the. type -of:-flux- pattern shown - in-.
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short’

ition of the receiver and : 1

its onentatmn telative to the earth’s magnetic’

field: and : other stray magnetic influences.. .

This enables the positioning of. the recelver

in substantially any location in the user’s home ..

and . also -permits colour television receivers
to be designed for swivel operation: much.:in-

110¢

the same manner as many black.and white:
receivers: qre presently designed.. The. nature

of the apparatus is such that: essentially no

losses are introduced in ‘the systemy:after'the:.

115

initial warm up -period. and. relatively : httle'.-'

heat is generated -in its operauon

WHAT WE. CLAIM IS:— -

1. Degaussing apparatus for a . colour: tele--'-
vision' picture tube of the type referred: to; -
which apparatus. comprises a member of mag-:
netic material: in -a closed: path varound. a;
fon: -of :
said -tube,: and a plurality of -coils. located -
around said member of: ‘magnetic material -and -
positioned .thereabout so that they are’ in sub--
stantidlly .diametrically : disposed . relatxonshxp,

least :a part of the - frusto-conical -

120

125

said - coils:-béing conrected’ in. -series. withi'a
varistor having a relatively low resistance when::

f,wtamne such as -
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The shield 21 and the flux generating coils
31, 32, 33 and 34 during the initial stages of
operation of the television receiver provide an
alternating  field-producing  electromagnet
which is made effective within the desired

- portion of the colour picture tube 11 not

only by means of the purity shield itself but
also by means of the mounting brackets 14
and 15 and their correspondmg lower brackets
together with the side portions 23 and 24 of

- the mounting strap 12 acting as pole pieces.

By means of the described electromagnetic
structure acting as such pole pieces the shadow
mask and the supporting structure for it and
other metallic components in the screen regmn
of the colour picture tube 11, the colour purity
shield 21, the picture tube mounting strap 12,
and assoc1ated structures such as brackets 14
and 15 are automatically degaussed each time
that the receiver is turned on and kept in
operation for at least a short time such as a
minute.

The illustrative embodiment of the invention
discloses the use. of four flux producing coils
mounted on the purity shield 21 and connected

- in the manner described. Other arrangements

come within the scope of the claimed inven-
tion. For example, other numbers of coils may

be employed sc long as they are properly -

wound and connected: for energization to pro-

= duce .the type of flux. pattern shown in
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off. Also, the apparatus is such that it oper-

arn’

ates every time that the set is turned on and .

left in such condition for a relatively short
period of time such as that ordinarily required

for the electron tubes of the receiver to warm .

up. The degaussing apparatus is effective

irrespective of the position of the receiver and .

its orientation relative to the earth’s magnetic
field and other stray magnetic influences.
This enables the positioning of the receiver
in substantially any location in the user’s home
and also permits colour television receivers
to be designed for swivel operation much in
the same manner as many black and white
receivers are presently designed. The nature
of the apparatus is such that essentially no

losses are introduced in the system after the.
initial warm up period and relatively lLittle

heat is generated in its operation.

WHAT WE CLAIM IS:—

1. Degaussing apparatus for a colour tele- -

vision picture tube of the type referred to,
which apparatus comprises a member of mag-
netic material in a closed path around at

least a part of the frusto-comical portion of
said tube, and a plurality of coils located -
around said member of magnetic material and .-

positioned thereabout so that they are in sub-
stantially diametrically disposed relationship,

ser ies

100

105

110:

115

120

125

said coils being connected in series with a -

varistor having a relatively lcw resistance when -




subj ected to high voltage and a relatively high by brackets of magnetic
mat eri al ext endi ng resi stance when subjected to | ow voltage, said
froma nmounting strap which is adapted to series connection of said
- coils and varistor clanp around and support sald tube In sard bel ng
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