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Electric field emission reduction apparatus.

@ Electrical apparatus comprises antenna
means (200) for directing towards an electric
field source to detect the electric field (E) to be
reduced. The antenna means (200) is connected
to amplifier means (210) for generating an out-
put signal in response to an input signal from
the antenna means (200). The output signal is in
anti-phase to the input signal. Radiator means
(140) is connected to the amplifier means (210)
for radiating an cancelling electric field (E’) in
anti-phase to the electric field (E) from the
source (100) in response to the output signal
from the amplifier (210) to at least partially
cancel reduce the electric field from the source
(100). The antenna means (200), when directed
towards the source (100), is positioned relative
to the radiator means (140) and the source (100)
to detect both the cancelling electric field (E’)
from the radiator means (140) and the electric
field (E) from the source (100). The input signal
produced by the antenna means (200) is thus
derived from the sum of the electric field (E) to
be reduced from the source (100) and the can-
celling electric field (E’) from the radiator (140).
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The present invention relates to apparatus for re-
ducing electric field emissions by the application of
cancellation fields.

A conventional raster scanned cathode ray tube
(CRT) display such as a television receiver or a com-
puter visual display unit comprises circuitry that can
generate electric fields of sufficient strength to radi-
ate beyond the display. Various studies have raised
public concern about these electric fields and the
possible health hazards associated with them. As a
result of these concerns various standards have been
introduced defining maximum emission levels which
products claiming to meet these standards can emit.
In Northern Europe, for example, products can be
tested to a standard developed and administered by
TCO, the Swedish Confederation of Professional Em-
ployees. To meet a part of this standard, true RMS
values of emissions in the frequency band from 2kHz
to 400kHz are measured and must be less than 1
Volt/metre.

A CRT display typically comprises horizontal and
vertical electromagnetic deflection coils arranged on
a yoke mounted around the neck of the CRT. In oper-
ation, currents having a sawtooth waveform flow
through the coils to scan the electron beam or beams
across the CRT screen in a raster pattern. The voltag-
es across the deflection coils reach a peak during the
retrace or flyback period of the sawtooth currents.
The peak voltage signals have a large component of
harmonics of the corresponding deflection frequen-
cies.

The electron beam or beams are accelerated
from the neck of the CRT towards the screen by a "fi-
nal anode" or Extra High Tension (EHT) voltage of
typically 25kV for a colour display. The flow of elec-
trons is referred to as "beam current". The EHT vol-
tage is typically generated from a step up transformer
synchronised to the line scan. In displays having in-
tegrated horizontal deflection circuits and EHT gen-
eration, the voltage pulse signal driving the primary of
the transformer is derived from the peak voltage
across the horizontal deflection coil. In displays hav-
ing separate EHT generation and horizontal deflec-
tion circuits, the voltage pulse signal is generated
separately from the line scan signal, but may be syn-
chronised to it, although not necessarily in phase.

The output impedance of the EHT generator is
sufficiently high that changes in beam current loading
through screen content cause modulation of the EHT
voltage. This is the primary source of radiated electric
fields in front of the display. This modulation of the in-
ternal CRT final anode voltage is coupled through the
CRT faceplate and transmitted through the interven-
ing medium (air in this case) to the observation point.

Electric field emissions from CRT displays can
be reduced at the sides and back by enclosing the ra-
diating conductors with grounded metal screens, and
this is normal for multi-frequency displays. The
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screening necessary to reduce the emissions in front
of the display is usually in the form of a conductive
optical panel which is transparent to the light emitted
by the CRT panel. The screen image is viewed
through the panel which can diminish image quality.
In addition, these panels are expensive to manufac-
ture.

US Patent 5,151,635 describes an apparatus and
method of reducing these time varying electric fields
by providing a cancellation field of equal magnitude
but opposite polarity to those generated by the hori-
zontal deflection circuit, degaussing circuit and other
circuits are provided, along with radiating antennae
for each of these cancellation fields.

European Patent Application 0 523 741 describes
asimilar apparatus which senses the electric field as-
sociated with the deflection yoke and provides a sig-
nal to a radiating antennae.

For displays having integrated EHT generation
and horizontal deflection circuits, the electric field
sensed from the deflection circuit is similar to the ac-
tual electric field emitted from the display and so
some cancellation of the primary source of radiated
electric fields in front of the display is achieved. How-
ever, for displays having separate EHT generation
and horizontal deflection circuits, such a system may
not achieve cancellation of the field since although
the two circuits are usually, but not always, synchron-
ised, they may be distanced from each other in phase.

Prior art methods of using cancellation fields to
reduce electric field emissions have used either com-
bined EHT generation and horizontal deflection cir-
cuits or separate circuits, but with the circuits in
phase as well as synchronised. For these monitors
the use of a signal from the horizontal deflection cir-
cuit to control the cancellation field provided some re-
duction in field emissions, but the fact that the pri-
mary source of radiated electric fields from the front
of the display was the modulation of the internal CRT
final anode voltage was not apparent due to the in-
phase synchronous nature of the two circuits.

It is advantageous to sense this modulation di-
rectly and to provide cancellation based on this mod-
ulation rather than based on the horizontal deflection
circuit. Even though the prior art method of sensing
the field generated by the horizontal deflection in an
integrated horizontal deflection and EHT generation
circuit will provide some cancellation, improved can-
cellation can be achieved by sensing the modulation
of the CRT anode directly. It is necessary to achieve
emission levels of under 1 V/m in order to meet the
TCO standard. It is unlikely that such levels can be
achieved without eliminating modulations of the CRT
final anode voltage.

Unpublished UK Patent Application No.
GB9312297.6 describes an open loop active field
cancellation system for a CRT display. The system
comprises a detection antenna connected via a
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matching network to the input of an inverting amplifi-
er. The output of the amplifier is connected via a tun-
ing network to a radiating antenna. In operation, the
detection antenna detects electric fields radiating
from the CRT. The amplifier amplifies and inverts the
signal from the detection antenna. The matching net-
work conditions the output from the detection anten-
na to correct for the amplifier gain and phase charac-
teristics in preparation for application of the inverted
signal output from the amplifier to the radiating anten-
na. A problem with this system is that it requires dif-
ficult adjustment during manufacture. Furthermore,
in the event of a display fitted with this system requir-
ing a major field service, readjustment may be need-
ed. In addition, the open loop topology of this system
limits further reductions in electric field radiation.
This is a particularly significant problem because the
acceptable Electric field emission level may be re-
duced as research continues. Still furthermore, high
precision components are needed to prevent perfor-
mance degradation with ageing.

In accordance with the presentinvention, there is
now provided apparatus for reducing electric field
emissions from a source, the apparatus comprising:
antenna means for directing towards the source to de-
tect an electric field radiating from the source; ampli-
fier means connected to the antenna means for gen-
erating an output signal in response to an input signal
from the antenna means, the output signal being in
anti-phase to the input signal; radiator means con-
nected to the amplifier means for radiating an cancel-
ling electric field in anti-phase to the electric field
from the source in response to the output signal from
the amplifier to at least partially cancel the electric
field radiating from the source; wherein the antenna
means, when directed towards the source, is posi-
tioned relative to the radiator means and the source
to detect both the cancelling electric field from the ra-
diator means and the electric field from the source,
the input signal produced by the antenna means be-
ing derived from the sum of the electric field from the
source and the cancelling electric field from the radi-
ator.

Because the input signal is generated by the an-
tenna means as a function of both the electric field to
be reduced and the cancelling electric field, the sys-
tem of the present invention provides negative feed-
back, closed loop cancellation. The larger the differ-
ence between the field to be reduced and the cancel-
ling electric field, the larger the input signal at the in-
put of the amplifier means, and therefore the larger
the cancelling electric field propagated from the radi-
ator means. The cancelling electric field therefore
tracks the electric field to be reduced as the negative
feedback loop tends to reduce the input signal to zero.
The input signal is therefore analogous to the error
signal of a conventional negative feedback loop. This
avoids the requirement for difficult adjustment during
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manufacture and also ensures optimum cancellation
after field service. Furthermore, because the nega-
tive feedback loop always operates to minimise the
electricfield to be reduced, the degree of electric field
reduction available is limitless. Still furthermore, the
performance of this system will not be degraded by
component aging because the loop gain of the system
is determined exclusively by the physical location and
dimensions of the antenna.

Preferably, the antenna means comprises an
electrically conductive plate connected to the input of
the amplifier. For simplicity, the amplifier means is
preferably located on the radiator means.

In preferred embodiments of the present inven-
tion, the antenna means is disposed at least partially
between the source and the radiator means. In such
embodiments, the radiator means preferably com-
prises an electrically conductive member at least par-
tially surrounding the source.

In a particularly preferred embodiment of the
present invention, the source comprises a cathode
ray display tube. The radiator means is preferably lo-
cated concentrically with the cathode ray tube.

Viewing the present invention from a second as-
pect, there is now provided a cathode ray tube display
comprising: a cathode ray tube; antenna means di-
rected towards the cathode ray tube to detect an elec-
tric field radiating from the cathode ray tube; ampli-
fier means connected to the antenna means for gen-
erating an output signal in response to an input signal
from the antenna means, the output signal being in
anti-phase to the input signal; radiator means con-
nected to the amplifier means for radiating an cancel-
ling electric field in anti-phase to the electric field
from the cathode ray tube in response to the output
signal from the amplifier to at least partially cancel
the electric field radiating from the cathode ray tube;
wherein the antenna means is positioned relative to
the radiator means and the cathode ray tube to detect
both the cancelling electric field from the radiator
means and the electric field from the cathode ray
tube, the input signal produced by the antenna means
being derived from the sum of the electric field (E)
from the cathode ray tube and the cancelling electric
field from the radiator.

Viewing the present invention from a third aspect,
there is now provided a method for reducing electric
fields radiating from a source, the method compris-
ing: detecting using antenna means the electric field
from the source; generating using an inverting ampli-
fier an output signal in response to an input signal
from the antenna, the output signal being in anti-
phase to the input signal; radiating using radiator
means a cancelling electric field in anti-phase to the
electric field from the source in response to the output
signal from the amplifier to at least partially cancel
the electric field from the source; and, summing the
electric field from the source and the cancelling elec-
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tric field from the radiator to produce the input signal
by positioning the antenna means relative to the ra-
diator means and the source to detect both the elec-
tric field from the source and the cancelling electric
field from the radiator means.

In a preferred embodiment of the present inven-
tion, the radiator means is located concentrically with
the cathode ray tube. The amplifier means is prefer-
ably located on the radiator means.

Preferred embodiments of the present invention
will now be described with reference to the accompa-
nying drawings in which:

Figure 1 is a block diagram of a CRT display;

Figure 2 is a block diagram of a closed loop elec-

tric field cancellation apparatus of the present in-

vention;

Figure 3 is a block diagram of a spatial summing

junction for the closed loop electric field cancel-

lation apparatus;

Figure 4 is a block diagram of another spatial

summing junction for the closed loop electric field

cancellation apparatus; and

Figure 5 is a block diagram of a sensor circuit for

the cancellation apparatus.

Referring first to Figure 1, a CRT display compris-
es a CRT 100 framed in, and supported by a bezel
105. Horizontal and vertical deflection coils are dis-
posed around the neck of the CRT in a yoke 110. In
use, the CRT is controlled by a drive circuit. The drive
circuit comprises horizontal and vertical scan circuits
115 and 120 connected to the horizontal and vertical
deflection coils respectively, a video amplifier 125
connected to the electron gun of the CRT 100, and a
power supply 130 for supplying power from the mains
at 135 to scan circuits 115 and 120 and video ampli-
fier 125 via supply rails Vs and OV. Horizontal deflec-
tion circuit 115 comprises an integral EHT generator
connected to the final anode of CRT 100. In an alter-
native embodiment, the EHT generator may be sep-
arate from the horizontal deflection circuit, but syn-
chronised to the horizontal scan signal. The EHT gen-
erator comprises a step up transformer, the output of
which is then rectified by high voltage diodes to pro-
duce, in conjunction with the CRT capacitance a DC
output. A high resistance path to discharge the CRT
capacitance (a bleed assembly) is present across the
CRT. Not shown in this diagram is a degauss coil for
demagnetising the CRT shadow mask. This coil op-
erates generally whenever power is applied to the dis-
play. Thermistors, whose resistance depends on tem-
perature are used to cause the resultant current
through the degauss coil to decay rapidly from a peak
to switch on to a lower value. This lower value should
have no visible effect on the screen, but nevertheless
there is a residual mains frequendy field emitted.

In operation, power supply 130 receives power
from the mains at 135. Line and frame scan circuits
115 and 120 generate line and frame sawtooth cur-
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rents in the horizontal and vertical deflection coils to
scan the three electron beams across the CRT
screen 100 in a raster pattern. Video amplifier 125
modulates the electron beam intensities with picture
information in response to externally supplied red,
green, and blue video signals. The sawtooth scan cur-
rents are synchronised to the input picture informa-
tion by externally supplied horizontal and vertical syn-
chronisation signals.

The primary source of radiated electric fields in
front of the CRT display of Figure 1 is the modulation
of the internal CRT final anode voltage. This modula-
tion is coupled through the CRT faceplate and trans-
mitted through the intervening medium (air in most
cases) to the observation point. The final anode mod-
ulation is caused by imperfect voltage regulation
when beam current flows. In order to cancel the field
from this EHT modulation voltage, the modulation
voltage must be sensed and then transmitted in anti-
phase by a secondary radiator to cancel the original
signal.

Referring now to Figure 2, closed loop electric
field cancellation apparatus of the present invention
comprises an inverting amplifier 210 having an output
connected to aradiator 140. The gain of amplifier 210
is ideally infinity. However, in practise the amplifier
gain is very large but finite (typically of the order of
105). The input of amplifier 210 is connected to an an-
tenna 200. CRT 100 is the source of the electric field
to be cancelled. Antenna 200 detects the electric field
E to be cancelled radiating from CRT 100. The output
from the antenna 200 is amplified and inverted by
amplifier 210. The output from amplifier 210 causes
radiator 140 to emit a cancellation electric field E’ in
anti-phase to the electric field E. Antenna 200 is posi-
tioned to detect both electric field E from CRT 100
and electric field E’ from the radiator. In accordance
with the present invention, antenna 200 acts as a
summing junction, effectively adding the electric
fields E and E’ to produce an input to amplifier 210.
A closed loop negative feedback system for cancel-
ling the electric field E from CRT 100 is thus pro-
duced. The input to the system is the electric field E
to be cancelled. Negative feedback is provided by de-
tection of the Electric field E’ from radiator 140 by an-
tenna 200. An error signal indicative of the difference
between the electric field E and the electricfield E’ is
produced by antenna 200 at the input of amplifier 210.
The error signal is amplified and inverted by amplifier
210 to generate the cancelling electric field E' from
the radiator 140.

The geometry of radiator 140 is crucial to the ef-
ficient operation of the system. The primary electric
field radiation from the display may be considered as
being uniformly transmitted in all directions from the
CRT faceplate. To counter this field, radiator 140 is
designed to surround the CRT faceplate in order that
effective cancellation is space may be achieved with-
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out excessive distortion. Minimisation of the nodes
and antinodes in the combined wave-fronts propa-
gating though space is then achieved. This is essen-
tial if true compliance with, for example, the TCO
standard, is to be adhered to. Referring back to Figure
1, in a preferred embodiment of the present invention,
radiator 140 is in the form of a conductive insertin the
bezel supporting CRT 100.

To provide optimum cancellation, antenna 200
would ideally be placed in front of CRT 100 at the
nominal position of the observer. However, it will be
appreciated that this is impractical. Referring to Fig-
ure 3, in a preferred embodiment of the present inven-
tion, antenna 200 is in the form of a metal plate locat-
ed in the bezel and disposed between CRT 100 and
radiator 140.

As with any closed loop system, at some point the
overall loop gain of the system must be defined. As
mentioned earlier, the gain of the amplifier, although
ideally infinite, is in practise very large but finite. This
sets a lower limit of the field cancellation. An analo-
gous situation exists in conventional closed lcop am-
plifiers circuits where the gain error is inversely pro-
portional to the amplifier open loop gain. As will be
shown in the following, the transfer function, and
therefore the closed loop gain, of the system of the
present invention is determined by the dimensions
and positioning of antenna 200 relative to those of ra-
diator 140 and CRT 100. The dimensions and posi-
tioning of antenna 200 can be set extremely accurate-
ly. This provides the systems of the present invention
with loop gain tolerance which is superior to that of a
conventional amplifier circuit in which resistive ele-
ments and/or other passive circuit components dom-
inate the transfer function.

What follows is a mathematical calculation to in-
dicate the importance of the positioning of antenna
200 relative to CRT 100 and radiator 140.

Let the distance between radiator 140 and antenna
200 be dy;

Let the distance between CRT 100 and antenna 200
be d.;

Let the capacitance between radiator 140 and anten-
na 200 be Cy;

Let the capacitance between CRT 100 and antenna
200 be C;

Let the relative permittivity between radiator 140 and
antenna 200 be g,

Letthe relative permittivity between CRT 100 and an-
tenna 200 be g;

Suppose, radiator 140 is driven by a time varying vol-
tage signal V,, = V,sinw,t; and suppose the CRT mod-
ulation voltage is a time varying signal V, = Vsinwt.

Current | = C%, thus I.=w;C.V,cosw,t and
lp=w>Cp,Vocosw,ot

In antenna 200, the net resultant current will be
zero for effective cancellation. Also the time varying
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waveform is of the same shape but the opposite

phase.
Thus I +,=0 and w,=w,=w.
=> wC.V coswttwC,V,coswt=0

=> wcoswlt[C .V (+CpV,]=0
=> CGV1=-CbV2.
£o5A
d
where A is the surface area of antenna 200 and g, is
permittivity of free space,

Eo&rcAV = )

Now, C =

=>
dc db
d, dy

Thus the cancellation is dependent exclusively
on the geometry of the assembly and the relative per-
mittivity of the medium on each side of antenna 200.
The cancellation is therefore not affected by the elec-
trical tolerances of the electronic circuit devices used
to create the anti-phase field.

Referring now to Figure 4, in another preferred
embodiment of the present invention, antenna 200 is
partially covered by sub-radiator 145 connected tora-
diator 140 via a wire link 147. Where antenna 200 is
not completely covered by the adjacent radiating sur-
faces of CRT 100 and radiator 140 as in the Figure 4
example, it will be seen that:

o8PV = SoSrcApV2
dc db
L AV A,
dc db
gy Ay d
= Vv, =2, Db Ze
! g Ac Oy 2

Thus, the geometry of antenna 200 defines and
controls the voltage signal cutput to radiator 140.

It will be appreciated that in other embodiments
of the present invention, the system may include a
plurality of interconnected sub-antennae each corre-
sponding to a different sub-radiator. Also, the input to
amplifier 200 may be connected to other electrical
signal sources in addition to antenna 200 to effect
modulation of the cancellation field emitted by radia-
tor 140 by the other electrical signals. In operation,
the modulation provides open loop cancellation of
electric fields generated by the other electrical signal
sources. These may include the clock generator of a
touch-sensitive display screen, for example. Mean-
while, the input to amplifier 210 provided by antenna
200 maintains the closed loop cancellation of the un-
wanted electric field detected by antenna 200.

In the preferred embodiments of the present in-
vention hereinbefore described, amplifier 210 is
mounted on the main circuit card of the CRT display.
However, in other embodiments of the present inven-
tion, amplifier 210 could easily be fitted on radiator
140 to allow the cancellation system of the presentin-
vention to become an optional feature for an existing
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display. No connections between the radiator and the
main circuit cards would then be required other than
those to provide power to amplifier 210.

Preferred embodiments of the present invention
have been hereinbefore described with reference toa
colour CRT display. However, it will be appreciated
that the present invention is equally applicable to
monochrome CRT displays. It will further be appreci-
ated that the present invention is not limited in appli-
cation to CRT displays and may be applied to other
electric field emissive electrical appliances.

An example of apparatus for reducing an electric
field radiating from an electric field source 100 in ac-
cordance with the present invention has now been de-
scribed. In the example, the apparatus comprises an-
tenna means 200 for directing towards an electric
field source to detect the electric field E to be re-
duced. The antenna means 200 is connected to am-
plifier means 210 for generating an output signal in re-
sponse to an input signal from the antenna means
200. The output signal is in anti-phase to the input sig-
nal. Radiator means 140 is connected to the amplifier
means 210 for radiating an cancelling electric field
E’ in anti-phase to the electric field E from the source
100 inresponse to the output signal from the amplifier
210 to atleast partially cancel reduce the electric field
from the source 100. The antenna means 200, when
directed towards the source 100, is positioned rela-
tive to the radiator means 140 and the source 100 to
detect both the cancelling electric field E’ from the ra-
diator means 140 and the electric field E from the
source 100. The input signal produced by the antenna
means 200 is thus derived from the sum of the electric
field E to be reduced from the source 100 and the
cancelling electric field E’ from the radiator means
140.

If for any reason, in the examples of the present
invention hereinbefore described, the cancellation
system fails, there is no inherent indication of the fail-
ure to the user, to field service personnel, or to man-
ufacturing operatives because the electric field emis-
sions from the display have no discernable functional
effects. Therefore, by way of enhancement, preferred
examples of the present invention may be fitted with
a sensor circuit for continuously monitoring the per-
formance of the cancellation system. The sensor cir-
cuit is adapted to either indicate that the cancellation
system is operating correctly or to shut the display
down in the event that cancellation system fails. Be-
cause the sensor circuit operates continuously whilst
the display is powered on, manufacturing operatives
can sense a failure condition at their station on the
production line and therefore prevent the unitin ques-
tion from passing further down the line, thereby re-
ducing manufacturing cost.

The wave-form of the electric field emission from
the display is complex and varies with screen content.
However, one component of the wave-form which is
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always present is, as mentioned earlier, a scaled
down version of the EHT flyback pulse.

Referring now to Figure 5, a preferred example of
the sensor circuit comprises a filter 500 connected to
radiator 140. In operation, filter 500 extracts only the
relatively high frequency EHT flyback pulse compo-
nent from the voltage signal applied to radiator 140.
The output of filter 500 is connected to one input of a
summing amplifier 510. The other input of summing
amplifier 510 is connected to circuit node Z in EHT
generator 115 at which, in operation, an inverted,
scaled down version of the EHT flyback pulse is pres-
ent. The two inputs to summing amplifier 510 are
therefore in anti-phase. If both the display and cancel-
lation system are operating correctly, the two inputs
to summing amplifier 510 sum to a near zero value.
Therefore the output of summing amplifier 510 will be
low. If, the display is operating correctly but the can-
celation system is operating incorrectly (in which an-
tenna 200 may disconnected or earthed, amplifier
210 may be malfunctioning, or radiator 140 may be
disconnected for example), the output from filter 500
will be low but the input from node Z will force the out-
put of summing amplifier 510 high. Preferably, the
sensor circuit includes thresholding and hysteresis. A
peak detector 520 such as a diode pump is connected
to the output of summing amplifier 510 to detect and
smooth pulses at the output of summing amplifier
510. A zero or negative output from peak detector 520
indicates normal operation and positive output indi-
cates a failure condition. The output of peak detector
520 may be connected to visual indicator such as a
light emitting diode or the like to indicate afailure con-
dition to users, field service personnel, or manufac-
turing operatives. The output of peak detector 520
may also be connected to a latch for shutting down
the display in the event of a failure condition arising.
During manufacture, the output of peak detector 520
may be sensed by a computer controlled test station
to determine whether the cancellation system is op-
erating correctly.

It will be appreciated that such a sensor circuit
may be used with a closed loop cancellation system
as hereinbefore described or with an open loop can-
celation system.

Claims

1. Apparatus for reducing electric field emissions
from a source, the apparatus comprising:
antenna means (200) for directing towards
the source (100) to detect an electric field (E) ra-
diating from the source (100);
amplifier means (210) connected to the
antenna means (200) for generating an output
signal in response to an input signal from the an-
tenna means (200), the output signal being in
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anti-phase to the input signal;

radiator means (140) connected to the am-
plifier means (210) for radiating an cancelling
electric field (E’) in anti-phase to the electric field
(E) from the source (100) in response to the out-
put signal from the amplifier (210) to at least par-
tially cancel the electric field (E) radiating from
the source (100);

wherein the antenna means (200), when
directed towards the source (100), is positioned
relative to the radiator means (140) and the
source (100) to detect both the cancelling electric
field (E’) from the radiator means (140) and the
electric field from the source (100), the input sig-
nal produced by the antenna means (200) being
derived from the sum of the electric field (E) from
the source (100) and the cancelling electric field
(E’) from the radiator (140).

Apparatus as claimed in claim 1, wherein the an-
tenna means (200) comprises an electrically con-
ductive plate connected to the input of the ampli-
fier (210).

Apparatus as claimed in claim 1 or claim 2,
wherein the amplifier means (210) is located on
the radiator means (140).

Apparatus as claimed in any preceding claim 1,
comprising an electric field source (100).

Apparatus as claimed in claim 4, wherein the an-
tenna means (200) is disposed at least partially
between the source (100) and the radiator means
(140).

Apparatus as claimed in claim 5, wherein the ra-
diator means (140) comprises an electrically con-
ductive member at least partially surrounding the
source (100).

Apparatus as claimed in claim 5 or claim 6 where-
in the source (100) comprises a cathode ray dis-
play tube.

Apparatus as claimed in claim 7, wherein the ra-
diator means (140) is located concentrically with
the cathode ray tube (100).

A cathode ray tube display comprising:

a cathode ray tube (100);

antenna means (200) directed towards the
cathode ray tube (100) to detect an electric field
(E) radiating from the cathode ray tube (100);

amplifier means (210) connected to the
antenna means (200) for generating an output
signal in response to an input signal from the an-
tenna means (200), the output signal being in
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10.

12

anti-phase to the input signal;

radiator means (140) connected to the am-
plifier means (210) for radiating an cancelling
electricfield (E’) in anti-phase to the electric field
(E) from the cathode ray tube (100) in response
to the output signal from the amplifier (210) to at
least partially cancel the electric field (E) radiat-
ing from the cathode ray tube (100);

wherein the antenna means (200) is posi-
tioned relative to the radiator means (140) and
the cathode ray tube (100) to detect both the can-
celling electric field (E’) from the radiator means
(140) and the electric field from the cathode ray
tube (100), the input signal produced by the an-
tenna means (200) being derived from the sum of
the electric field (E) from the cathode ray tube
(100) and the cancelling electric field (E’) from
the radiator (140).

A method for reducing an electric field radiating
from a source (100), the method comprising:

detecting using antenna means (200) the
electric field (E) from the source (100);

generating using an inverting amplifier
(210) an output signal in response to an input sig-
nal from the antenna (200), the output signal be-
ing in anti-phase to the input signal;

radiating using radiator means (140) a
cancelling electric field (E’) in anti-phase to the
electric field (E) from the source (100) in re-
sponse to the output signal from the amplifier
(210) to at least partially cancel the electric field
(E) from the source (100); and,

summing the electric field (E) from the
source (100) and the cancelling electric field (E’)
from the radiator means (140) to produce the in-
put signal by positioning the antenna means
(200) relative to the radiator means (140) and the
source (100) to detect both the electric field (E)
from the source and the cancelling electric field
(E") from the radiator means (140).
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