
-1- HORIZONTAL WIDTH CORRECTION APPARATUS FOR MULTI SCAN FREQUENCY MONITORS
The invention relates to a deflection apparatus that operates at any one
scan frequency that is selected from a 5   plurality of frequencies. In
some monitor display applications a horizontal deflection circuit output
stage is required to generate a deflection current in a deflection winding
at a scan frequency selected from a plurality of scan frequencies 10   In
order to obtain the same amplitude of deflection current, or raster width,
at each of such scan frequencies U.S. Patent 4645985, issued 24 February
1987, which matured from a prior filed application, teaches a B+ supply
voltage that is, for example, coupled to the output stage via a 15
primary winding of a flyback transformer is, for example, increased when
the scan frequency increases. The increase in B+ voltage may be obtained by
employing, for example, a frequency-to-voltage converter that increases B+
voltage when the scan frequency 20   increases.  Alternatively, the
increase in B+ voltage may be obtained using a voltage regulator that
controls, using a feedback loop, the level of B+ voltage.  Such regulator
receives from the output stage a feed-back signal that is representative of
the amplitude of the deflection current. 25   The regulator causes B+
voltage to be at a level that maintains the deflection current
representative voltage the same at any selected frequency so as to control
the amplitude of the deflection current. It may be desirable to obtain the
deflection 30   current representative voltage for regulating the
deflection current from a secondary winding of the flyback transformer
because of the simplicity of such arrangement and because, by controlling
the voltage in the secondary winding, an ultor voltage that may be produced
by a 35   tertiary winding of the flyback transformer is also 



regulated.    It may also be desirable to include in the output stage an
East West modulation circuit such as a diode modulator that modulates the
deflection current in an East-West manner to provide pincushion distortion
5   correction. In a typical diode modulator that includes a switch
operating at a deflection rate and that provides East-West correction, the
amplitude of the deflection current is controlled by a trace voltage that
is developed 10   in a trace capacitor.  The trace capacitor is coupled,
during trace, in parallel with the deflection winding.  A first deflection
retrace capacitor and.a second modulator retrace capacitor form a series
arrangement that is coupled across the switch.  A retrace voltage in the
deflection 15   retrace capacitor,  that is coupled across the deflection
winding during retrace, is indicative of the.amplitude of the deflection
current   A parabolic modulation voltage that provides East-West
correction, and containing a DC component voltage that provides raster
width.control, is 20   coupled via a modulation inductance to the output
stage at a junction terminal between the two retrace capacitors. The DC
voltage across the trace capacitor that controls the raster width is equal
to the difference between B+ voltage and the DC component voltage of the
modulation voltage.  B+ 25   voltage is coupled to the output stage via  a
primary winding of a flyback transformer.  The retrace voltage in a
secondary winding is indicative of the sum of the retrace voltages in the
first.and.second retrace capacitors. Assume that such diode modulator is
coupled in a 30   closed-loop circuit configuration, in which a voltage
regulator is used for controlling B+ voltage.  Also assume that the retrace
voltage in the secondary winding of the 



flyback transformer is used by the regulator for sensing the deflection
current amplitude at each scan frequency. 35   Additionally, assume
hypothetically that a change in [err] voltage that results from a change in
the scan frequency does not affect the DC component voltage of the
modulation voltage.  The voltage in the secondary winding is    -3-
indicative of the sum of the retrace voltages in the first ' and second
retrace capacitors.  It may be shown, in this hypothetical case, that even
though the amplitude of the voltage in the secondary winding is maintained
the same by 5  the regulator at different scan frequencies, the ratio
between the retrace voltage in the deflection retrace capacitor to that in
the modulator retrace capacitor may incorrectly change when the scan
frequency and the B+ voltage change.  It follows that a given amplitude of
the 10 retrace voltage in the secondary winding, even though maintained the
same at each scan frequency, does not represent the same amplitude of the
retrace voltage in the deflection retrace capacitor. Because the amplitude
of the deflection current corresponds with the retrace voltage in 15 the
deflection retrace capacitor, the amplitude of the deflection current,
disadvantageously, may not be maintained the same as the scan frequency
changes. As a result, the raster width may, disadvantageously, change when
the scan frequency changes. 20             In accordance with one aspect of
the invention, there is provided a deflection apparatus for generating a
deflection current in a deflection winding, said apparatus being capable of
generating said deflection current at any frequency selected from a
plurality of 25 frequencies such that the width of a raster formed by said
deflection current is maintained unchanged with changes in 



frequency, comprising a source of an input signal at a frequency that is
related to the selected frequency; a source of a supply voltage; means
coupled to said source 30 of supply voltage for varying said supply voltage
to a level that is different at correspondingly different selected scan
frequencies; switching means coupled to said source of supply voltage and
responsive to said input signal for generating said deflection current in
said 35 deflection winding; first and second retrace capacitances coupled
in series across a pair of main current conducting    terminals of said
switching means for developing corres- ponding first and second retrace
voltages; a modulation inductance having a terminal that is coupled at a
junction between said first and second retrace capacitances; a 5  source of
modulation voltage coupled via said modulation inductance to said terminal
of said inductance to provide East-West pincushion correction; and means
responsive to said supply voltage for coupling to said terminal of said
inductance, via said modulation inductance, a correction 10 voltage
representative of said level of said supply voltage such  that varying said
supply voltage causes said correction voltage also to vary in a manner that
maintains the raster, width the same at the different selected frequencies.
In accordance with another aspect of the invention, 15 there is provided a
deflection apparatus for generating a deflection current in a deflection
winding at any frequency selected from a plurality of frequencies such that
at a given selected scan frequency said deflection current is capable of
forming a raster having a predetermined width 20 that tends to change with
scan frequency, comprising a source of an input signal at a frequency that
is related to the selected scan  frequency; a deflection winding;a
deflection circuit responsive to said input signal and 



coupled to said deflection winding for producing in said 25 deflection
winding said deflection current at the selected scan frequency; a source of
a supply voltage coupled to said deflection circuit and having alevel that,
in accord- ance with said frequency of said input signal, is different at
correspondingly different selected scan frequencies, such .30 that a change
in said supply voltage caused by a change in the selected scan frequency
tends to reduce a variation in said width of said raster that is caused by
said change in the selected scan frequency; and means responsive to said
supply voltage..for generating, in accordance with said level 35 of said
supply voltage, a raster control voltage having a level that is different
at said correspondingly different    scan frequencies, such that a change
in said raster control voltage is caused by said change in the selected
scan frequency, said raster control voltage being coupled to said
deflection circuit to develop in said deflection. circuit a deflection
current control voltage that is related to the difference between said
supply and, raster control voltages, such that a change in said level of
said supply voltage, that defines a first proportional change relative to
said supply voltage, and that is caused by said change in the selected scan
frequency, causes a concurrent change in said deflection current control
voltage that defines a second proportional change relative to said
deflection control voltage, wherein said change in said raster control
voltage causes said second proportional change to be closer to said first
proportional change than said second proportional change would be if said
change in said raster control voltage were absent, for further reducing
said variation in width of said raster. In accordance with a further aspect
of 



the invention, there is provided a deflection apparatus for generating a
deflection current in a deflection winding at any frequency selected from a
plurality of frequencies such that at a given selected scan frequency said
deflection current is capable of forming a raster having a width that tends
to change with scan frequency, comprising: a source of an input signal at a
frequency that is related to the selected scan frequency; a deflection
winding and an S-shaping capacitance; a deflection circuit responsive to
said input signal and coupled to said deflection winding and S-shaping
capacitance for producing in said deflection    winding and S-shaping
capacitance said deflection current at the selected scan frequency; a
source of a supply voltage coupled to said deflection circuit; . means for
varying the level of said supply voltage in accordance with said frequency
of said input signal;  and means coupled to said S-shaping capacitance for
varying the DC voltage level thereacross in response to the variation of
the level of said supply voltage, said DC voltage level being different at
said correspondingly different scan frequencies, such that a change in the
level of said DC voltage and said supply voltage caused by the change in
the selected scan frequency tends to reduce variation in said width of said
raster attributed to the change in the selected scan frequency.   



In the Drawing: The sole FIGURE illustratesc a deflection circuit that
maintains the raster width substantially constant at 10   different scan
frequencies. In the FIGURE, a regulator 26 generates a regulated B+ voltage
that is a direct current voltage, developed between a terminal 21 and
ground.  Terminal 21 is coupled to a first terminal of a winding W1 of a
horizontal 15   output transformer T of a deflection circuit output stage
25. The other terminal of winding W1 is coupled to a junction terminal 22.
A horizontal output transistor Q1 has its collector to emitter path coupled
between terminal 22 and 20   ground.  Transistor Q1 operates as a switch at
a horizontal rate [err],   as controlled by a driver 23.  Paralleling
transistor Q1 is the series arrangement of two rectifiers, diodes D1 and
D2. Coupled between the anode and cathode electrodes of diode D1 is a
series arrangement of a 25   horizontal deflection winding [err] a
linearity correction inductor LLIN and an S-shaping or trace capacitor
[err]  A first deflection retrace capacitor [err]  is coupled across the
series arrangement of horizontal deflection winding [err] inductor [err]
and trace capacitor [err]  A second modulator - 30   retrace capacitor CRT
is coupled across diode D2.  Coupled between the bottom plate of trace
capacitor [err] at a terminal 29a and ground is a series arrangement of a
modulation inductance [err]  and a modulation capacitor [err]  A modulation
voltage [err] at a terminal 29 is supplied by the 35   emitter electrode of
an emitter follower, or buffer transistor Q2.  Capacitor C  filters out a
horizontal rate component voltage from voltage [err]    A network 27
generates, in accordance with a 



vertical rate sawtooth signal [err] of a vertical deflection output
stage,that is not shown, a parabolic voltage [err] at the vertical rate.
Parabolic voltage [err] is AC-coupled by 5   a capacitor C2 to a base
electrode of a transistor Q3 that operates as an inverting amplifier.  The
amplification factor is determined by the ratio between a resistor R7
coupled to the collector and a resistor R9 coupled between the emitter of
transistor Q3 and ground.  The collector of 10   transistor Q3 is coupled
to the base of transistor Q2.  The parabolic voltage that is coupled to
terminal 29 via transistors Q3 and Q2 provides an AC component voltage
[err] of voltage [err] that provides, in a well known manner, pincushion
distortion correction in deflection circuit 15   output stage 25,configured
as a diode modulator. In an embodiment of a feature of the invention, B+
voltage is coupled to terminal 29 of deflection circuit output stage 25 via
a resistive voltage divider that includes resistors R1, R3 and R4.  A
terminal 31 at a 20   junction of resistors R1, R3 and R4 is coupled to the
base of a transistor Q4.  The voltage contributions of a portion of B+
voltage that is determined by resistors Rl, R3 and R4, and that of a D.C.
voltage [err] that is coupled via the voltage divider formed by resistors
R3 and R4, form a 25   voltage [err] at terminal 31.  Transistor Q4, that
operates as an emitter follower, couples voltage [err] developed at
terminal 31, to the base of transistor Q2 via resistor R7 to form a DC
component voltage [err] of voltage [err] at terminal 29. 30             A
variable resistor R2 and fixed resistors R5 and R6 form a voltage divider
to voltage [err].  Voltage [err] does not change when a change in B+
voltage occurs.  A portion of voltage [err] is coupled via a resistor R8 to
a terminal 32, that is coupled to the base of transistor Q3, to form a 35
DC component voltage V           Voltage [err] is coupled to the base of
transistor Q2 by transistor Q3 that is coupled as an inverting amplifier.
The gain of such 



amplifier is determined by the ratio between resistor R7    and a resistor
R9 at the emitter of transistor Q3.  By adjusting resistor R2, voltage
[err] at terminal 29 and, hence, the raster width may be adjusted. Thus, a
variation of voltage B+ produces, via resistors R1, R3 and R4,  a 5
corresponding variation of DC voltage [err]  The contribution of B+ voltage
to the level of voltage V is larger than that of voltage [err] Therefore, a
given variation in B+ voltage produces, in voltage [err] a similar
proportional variation. 10             Regulator 26, that generates B+
voltage from a DC, unregulated voltage [err] receives a signal [err] across
a secondary winding W2 of transformer T and a DC reference signal [err]  By
regulating B+ voltage, regulator 26 causes an amplitude during retrace of
signal [err] such as,for 15   example, the peak amplitude, to be the same,
and in accordance with signal [err at any scan frequency [err] that is
selected.  The scan frequency may be selected from, for example, a range of
frequencies such as between 21.8 KHz and 30 KHz.  The scan frequency is
established by a 20   horizontal rate signal [err] that controls the
switching frequency [err] of transistor Q1.  When the scan frequency [err]
changes by a given ratio, B+ voltage will, because of the operation of
regulator 26, automatically  change approximately by a similar ratio for
maintaining the 25   amplitude of signal [err] the same. Assume that, as a
result of a change in the scan frequency, B+ voltage that prior to the
change had a value [err] has after the change a value that is equal to
[err]  where k is a change fraction.  Further, 30   assume that the
contribution of voltage [err] to voltage [err] is small relative to that of
B+ voltage. It follows that DC component voltage [err] becomes, as a result
of 



the change in B+ voltage, equal to [err] where [err] is the value of
voltage [err] prior to such change. The 35   result is that a DC component
voltage [err] in capacitor C will change from a value, [err], prior to such
change, to a new value, [err], after such change.  Thus, the proportional
change in voltage V    is equal, in this case, to the proportional change
in B+ voltage. In the circuitry of the FIGURE, a change in B+ voltage
results in the same proportional change in voltage 5    [err]  The
corresponding change in voltage [err] advantageously causes a change in DC
component voltage [err] of voltage [err] that is caused by the change in B+
voltage to be proportionally closer to the proportional change in B+
voltage.  Additionally, the corresponding 10   change in voltage [err]
caused by the change in the scan frequency, causes, advantageously, a
reduction in a variation of the ratio between voltages [err] and [err] that
would have been greater had voltage [err] remained constant. 15
Voltage [err] controls the peak amplitude of a retrace voltage [err] across
capacitor CRT.  Similarly, voltage [err] controls the peak amplitude of
voltage [err] across capacitor [err] Another advantageous aspect of the
circuitry of 20   the FIGURE is that the corresponding change in voltage
[err] reduces a variation of the ratio between voltages [err] that may be
caused by the change in the selected scan frequency [err] Reduction of the
variation of such ratio occurs because, as explained before, variation 25
of the ratio between voltages [err] and [err] is reduced. Voltage [err]
that is maintained constant by 



regulator 26 is related to the sum of voltages [err] and [err] The ratio
between voltages [err] and [err] remains relatively 30   constant, as
described before. It follows that the amplitude of voltage [err] will be
approximately the same at each selected scan frequency [err].   Voltage VRD
is related to the peak value of deflection current [err] that establishes
the raster width.  Therefore, at each scan frequency [err] 35   the
amplitude of deflection current [err] will also be approximately the same.
Consequently, regulator 26, that maintains the amplitude of signal [err]
the same at each scan frequency [err] directly by controlling B+ voltage,
and    CLAIMS 1.  A deflection apparatus for generating a deflection
current in a deflection winding, said apparatus being capable of generating
said deflection current at any 5   frequency selected from.a plurality of
frequencies such that the width of a raster formed by said deflection
current is maintained unchanged with changes in frequency, comprising; a
source of an input signal at a frequency that 10  is related to the
selected frequency;. a source of a supply voltage; means coupled to sad
source of supply voltage for varying said supply voltage to a level that is
different at correspondingly different selected scan 15. frequencies;
switching means coupled to said source of supply voltage and responsive to
said input signal for generating said deflection current in said deflection
winding; first and second retrace capacitances coupled  in 20  series
across a pair of main current conducting terminals of said switching means
for developing corresponding first and second retrace voltages; 



a modulation inductance having a terminal that is coupled at a junction
between said first and second retrace 25  capacitances.; a source of
modulation voltage coupled via said modulation inductance to said terminal
of said inductance to provide East-West pincushion correction; and -
means responsive to said supply voltage for 30  coupling to said terminal
of said inductance, via said modulation inductance, a correction voltage
representative of said level of said supply voltage such that varying said
supply voltage causes said correction voltage also to vary in a manner that
maintains the raster width the same at the 35  different selected
frequencies.    11 indirectly by controlling modulator voltage [err] w also
maintain a predetermined characteristic of the raster, such as, for
example, the raster width, substantially the same at each scan frequency
[err]   Thus, the proportional 5   change in voltage [err] that is a
correction voltage representative of B+ voltage,  maintains the raster
width the same at each selected scan frequency.  It should be understood
from the foregoing discussion that even though the change in B+ voltage, by
itself, tends to compensate 10   for the raster width changes when a change
in the scan frequency occurs, without the additional corresponding change
in voltage  [err] the change in B+ voltage would not have adequately
maintained the raster width constant.    2.  An apparatus according to
Claim 1 wherein said correction voltage controls the ratio between said
first and second retrace voltages at each scan frequency. 



5              3.  An apparatus according to Claim 1 further comprising a
flyback transformer having a first winding for coupling said supply voltage
to said switching means and a second winding for developing a third retrace
voltage such that a variation of the ratio between said third retrace 10
voltage and at least one of said first and second retrace voltages at said
different selected scan frequency is maintained small by said correction
voltage. 4.  An apparatus according to Claim 3 wherein 15   said source of
supply voltage comprises a voltage regulator, responsive to said third
retrace voltage, for generating said supply voltage, in accordance with
said third retrace voltage, such that the amplitude of said third retrace
voltage remains approximately the same at 20   each selected scan
frequency. 5.   An apparatus according to any one of the preceding claims
in which said switching means, first and second retrace capacitances and
said modulation inductance 25   constitute a diode modulator which provides
pincushion distortion correction. 6. An apparatus according to any one of
the preceding claims further comprising a trace capacitor coupled to said
deflection 30   winding for developing a trace voltage that varies in
accordance with a difference between said supply voltage and said
correction voltage such that a change in said supply voltage produces a
corresponding change in said trace voltage that maintains the raster width
the same at said different selected scan frequencies. 35 7. An apparatus
according to any one of the preceding claims wherein said means that
couples said correction voltage comprises a resistive voltage divider
coupled to said supply voltage    for generating said correction voltage
such that, at each selected scan frequency, the ratio between said
correction 



voltage and said supply voltage is approximately the same. 5             8.
An apparatus according to any one of the preceding claims wherein said
selected scan frequency is at at horizontal rate, and wherein said
modulation voltage. varies at a vertical rate. 10            9.  A
deflection apparatus for generating a deflection current in a deflection
winding at any frequency selected from a plurality of frequencies such that
at a given selected scan frequency said deflection current is capable of
forming a raster having a 15 predetermined width that tends to change with
scan. frequency, comprising: a source of  an input signal at a frequency
that is related to the selected scan frequency; a deflection winding; 20
a deflection circuit responsive to said input signal and coupled to said
deflection winding for producing in said deflection winding said deflection
current at the selected scan frequency; a source of a supply voltage
coupled to said 25 deflection circuit and having a level that, in
accordance with said frequency of said input signal , is different at
correspondingly different selected scan frequencies, such that a change in
said supply voltage caused by a change in the selected scan frequency tends
to reduce a variation in 30 said width of said raster that is caused by
said change in the selected scan frequency; and means responsive to said
supply voltage for generating, in accordance with said level of said supply
voltage, a raster control voltage having a level that is 35  different at
said correspondingly different scan frequencies, such that a change in said
raster control voltage is caused by said change in the selected scan
frequency, said raster control voltage being coupled to   



15 said deflection circuit to develop in said deflection circuit a
deflection current control voltage that is related to the difference
between said supply and raster control voltages, such that a change in said
level of said supply voltage, that defines a first proportional change
relative to said supply voltage, and that is caused by said change in the
selected scan frequency, causes a concurrent change in said deflection
current control voltage that defines a second proportional change relative
to said deflection control voltage, wherein said change in said raster
control voltage causes said second proportional change to be closer to
said first proportional change than said second proportional change would
be if said change in said raster control voltage were absent, for further
reducing said variation in width of said raster. 10.  An apparatus
according to Claim 9 wherein said deflection current control voltage
controls the amplitude of said deflection current such that the amplitude
of said deflection current and the corresponding width of said raster
formed by said deflection current remain substantially the same at each
selected scan frequency. 11.  An apparatus according to Claim 10 wherein
said deflection current control voltage developing means comprises a
capacitance coupled to said deflection winding for developing said
deflection current control voltage between the terminals of said
capacitance. 12.  An apparatus according to Claim 10 or Claim 11 wherein
said deflection circuit further comprises a diode modulator that provides,
in accordance with a modulation voltage, pincushion distortion correction
and wherein both said raster control and modulation voltages are coupled to
a terminal of said diode modulator. 



. 16 13.  An apparatus according to any of Claims 10 to 12 *   wherein said
deflection circuit further comprises means coupled to said deflection
winding for  developing a retrace voltage, during retrace, and wherein said
apparatus further 5   comprises a voltage regulator responsive to said
retrace voltage for generating said supply voltage that is regulated, in
accordance with said retrace voltage, so as to maintain the width of said
raster unchanged at each selected scan frequency. 10 14.  An apparatus
according to Claim 13 wherein said deflection circuit further comprises
switching means. responsive to said input signal and coupled to said supply
voltage and wherein said retrace voltage developing means 15  comprises a
flyback transformer having a first winding coupled between said switching
means and said supply voltage and a second winding for developing said
retrace voltage. 20            15.  An apparatus according to Claim 10 or
Claim 11 comprising a voltage regulator for generating said supply voltage,
wherein said deflection circuit further comprises a diode modulator  that
includes first and second retrace capacitances and wherein said supply
voltage is regulated 25  in said regulator in accordance with the sum of
the voltages in said first and second retrace capacitances 16.  An
apparatus according to Claim 9 wherein said deflection circuit comprises
switching means 30  responsive to said input signal and coupled to said
deflection winding for generating said deflection current in said
deflection winding, a first winding of a flyback transformer for coupling
said supply voltage to said switching means, first and second retrace
capacitances 



35  coupled in.series across a pair of main current conducting terminals of
said switching means for developing corresponding retrace voltages in said
first and second retrace capacitances and for developing a third retrace
17 voltage in a second winding of said transformer that is indicative of
the sum of said retrace voltages in said first and second retrace
capacitances and wherein said 5   raster control voltage generating means
reduces a variation in the ratio between said third retrace voltage and at
least one of said retrace voltages in said first and second retrace
capacitances caused by said change in the selected scan frequency. 10 17.
An apparatus according to Claim 9 wherein said deflection circuit comprises
switching means responsive to said input signal and coupled to said supply
voltage and to said deflection winding, series coupled 15  first and second
retrace capacitances that are coupled across said switching means, a
modulation inductance having a first terminal that is coupled at a junction
between said first and second retrace capacitances and a second terminal
that is coupled to said deflection current control voltage, 20  wherein
said deflection current control voltage that is coupled to said deflection
circuit via said modulation inductance, reduces a variation of a ratio
between a retrace voltage in said first retrace capacitance and a retrace
voltage in said second retrace capacitance that is 25  caused by said
change in the selected scan frequency. 18.  An apparatus according to Claim
17 further comprising a source of a vertical rate parabolic voltage that is
coupled to said second terminal of said modulation 30  inductance to
provide pincushion distortion correction. 



19.  An apparatus according to Claim 9 wherein said raster control voltage
generating means causes, in accordance with  a given variation in said
supply voltage, 35  approximately the same proportional variation in said
raster control voltage.    20. An apparatus according to Claim 9 wherein
said raster control voltage generating means comprises a resistive voltage
divider having an input terminal that is coupled to said supply voltage and
wherein said raster control voltage comprises a portion of said supply
voltage that is generated at an output terminal of said resistive voltage
divider. 21.  An apparatus according to Claim 9 further comprising a
resistive voltage divider coupled to said supply voltage and to a first
voltage for generating a second voltage that is representative of a sum of
corresponding portions thereof, respectively, wherein said raster control
voltage generating means couples said second voltage to a terminal of said
deflection circuit to form thereat said raster control voltage and wherein
said first voltage remains unchanged when said change in the selected scan
frequency occurs. 22.  A deflection apparatus for generating a deflection
current in a deflection winding at any frequency selected from a plurality
of frequencies such that at a given selected scan frequency said deflection
current is capable of forming a raster having a width that tends to change
with scan frequency, comprising: a source of an input signal at a frequency
that is related to the selected scan frequency; a deflection winding and an
S-shaping capacitance; a deflection circuit responsive to said input 



signal and coupled to said deflection winding and S-shaping capacitance for
producing in said deflection    19 winding and S-shaping capacitance said
deflection current at the selected scan frequency; a source of a supply
voltage coupled to said deflection circuit; means for varying the level of
said supply voltage in accordance with said frequency of said input signal;
and means coupled to said S-shaping capacitance for varying the DC voltage
level thereacross in response to the variation of the level of said supply
voltage, said DC voltage level being different at said correspondingly
different scan frequencies, such that a change in the level of said DC
voltage and said supply voltage caused by the change in the selected scan
frequency tends to reduce variation in said width of said raster attributed
to the change in the selected scan frequency. 23. A deflection apparatus
for generating a deflection current in a deflection winding, substantially
as described with reference to the accompanying drawing.    


