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16.10.4. The Blocking Oscillator Scanning Generator.
Any oscillator which derives its bias by grid current flowing in
a resistance-capacitance combination, the time constant of which is
much greater than the period of the normal oscillation, can be
made to function as a blocking or squegger oscillator if very tight
coupling is employed between the oscillator coils. The very large
grid current pulse, caused by overcoupling, charges the grid bias
capacitance to a negative voltage (with reference to the grid elec-
trode) considerably greater than that required to cut off the anode
current of the oscillator. Oscillation, therefore, ceases and cannot
begin again until the capacitance has discharged through the grid
leak resistance to a voltage low enough to permit anode current to
flow. The cycle of operations, consisting of oscillation followed by
a quiescent period, is then repeated. The length of time during
which the valve anode current is cut off depends on the time con-
stant of the grid self-biasing circuit and the degree of coupling, the
greater either of these the longer is the quiescent period. When
oscillation commences there may be one or a number of oscillation
cycles, the actual number depending on the damping of the tuned
circuit and its L/C ratio, a large L/C ratio and heavy damping
tending to a single cycle of oscillation ; damping must not be made
too large, otherwise it may prevent the blocked condition being
realized. Single pulse oscillation is desired in the blocking oscillator
scanning generator and the highest possible L /C ratio is therefore
required. Generally no tuning capacitance is employed other than
that due to stray capacitance. The important advantages of this
type of oscillator are that (1) the blocking frequency is relatively
stable and only slightly affected by supply and temperature varia-
tions, (2) synchronism is easily maintained by a positive synchron-
izing voltage applied to the grid cireuit, (3) pulse and saw-tooth
voltages are generated and (4) the discharge or flyback time can
be controlled by variation of the normal oscillation frequency of
the tuned circuit.

An example of the blocking oscillator is shown in Fig. 16.23a,
and the shapes of the voltage waves occurring across the different
parts of the circuit are shown in Fig. 16.23b. The pentode valve
in Fig. 16.23a performs two roles : the control and screen grids act
as the grid and anode of a blocking oscillator, and the anode-cathode
circuit as the discharge device for the capacitance C,, which is
charged from the H.T. supply through the resistances R, and R,.
The anode current is zero during the quiescent period of the oscillator
and only flows when the positive oscillation pulse of the blocking
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oscillator part renders the whole valve conductive. A saw-tooth
voltage is developed across C; or a combination of pulse and saw-
tooth if R; is included. The synchronizing input voltage is applied
through a coupling coil L; connected to the oscillator coils.
Fig. 16.23b shows the impulse nature of the voltages B, and B,
across the grid and screen coils respectively—these voltages are, of
course, 180° out-of-phase with each other. A large value of tuning
capacitance produces the lightly damped train of oscillations shown
by the dotted E; curve and may result in a second current pulse
in the anode circuit, causing a second saw-tooth voltage as shown
by dotted K, curve in the figure. Linearity of saw-tooth voltage
across C; requires the H.T. voltage to be at least ten times the
amplitude (peak-to-peak) of the saw-tooth output voltage. Chang-
ing the rate of charge of C; by varying R, controls the amplitude
of the saw-tooth, frequency being governed entirely by the control

o H.T+
2] Amplitude
[lo —
. . ¢, Sawtooth
Synchronising | |Rz 3 Qutput
Input CzT > >4 ' Rs Voltage
o ® 4—o O H .7..‘

{ :
Frequency Control
Fia. 16.23a.—A Blocking Oscillator Scanning Generator.

grid circuit time constant, i.e., by variation of B,. It is seen from
Fig. 16.23b that the exponential discharge curve of capacitance C,
approximates to the saw-tooth voltage shape, and if this shape of
output voltage is required the pentode discharge section and the
charge circuit can be omitted, the output voltage being taken
across C,. The voltage wave shape will not be linear as long as
the discharge voltage for C, is zero, but the resistance R, can be
returned to H.T. positive instead of to zero with consequent improve-
ment in linearity. The effect of connecting R, to a positive voltage
E is illustrated by the dashed curve on Fig. 16.23b, it is equivalent
to increasing the H.T. voltage on the anode charge circuit of a gas-
filled valve generator.

Suitable component values for the circuit of Iig. 16.23a
are :
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Component . R R R R

1 4
Frame . . . 20,0002  025MO (var)  2MQ (var)  0-5M2
Line . . . 20,0002 0-25 MQ (var.) 2 MQ (var.) 0-5 MQ
Component . R, C, C, C,
Frame . . . 5,000 2 uF 0-1 uF 0-1 uF¥F
Line . . . 10,0009 01 uF 0-0005 pF 0-0005 uF

Fic. 16.23b.—Voltage and Current Waveforms in a Blocking Oscillator.

An alternative form 2 of blocking oscillator suitable as a line
scanning generator producing a pulse output voltage is illustrated
in Fig. 16.24. Synchronizing is effected by a negative pulse applied
to the cathode circuit. The free frequency is controlled by variation
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OH.T+
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Output Voltage
Negative L
Synchronising R3 =03
Pulse
O— OH. T~

Fia. 16.24.—An Alternative Form of Blocking Oscillator Scanning Generator
suitable for the Frame Scan.
of the resistance R, in the cathode circuit. Component values are
as follows :
R, = 1,000 2, R, = 8,000 2, B, = 0-15 MQ, R, = 0-25 MQ, U, = 0-1 4F,
C, = 0-0005 uF, Cy = 0-002 uF, C, = 0-01 uF.

The resonant frequency of the inductance of the anode or grid
coil, whichever is the larger, of the coupling transformer, and the
stray capacitance determines the flyback time of the output voltage
wave shape, and it should be not less than ten times the fundamental
saw-tooth frequency. The frequency must not be made too high
otherwise the discharging capability of the generator is reduced,
because the maximum current taken by a high vacuum valve is
very much less than that of a gas-filled valve. A resonant frequency
of about 1,000 c.p.s. is suitable for the frame scanning generator,
and an intervalve or output transformer of 1 to 2 turns ratio will
usually fulfil this role satisfactorily. The line scanning generator
requires a resonant frequency of 150 to 200 ke/s.

16.11. The Deflecting Circuits and Amplifiers.

16.11.1. Introduction. Deflection of the c.r. tube beam may
be accomplished electrostatically or electromagnetically. Whilst
both methods have their advantages and disadvantages, magnetic
deflection is generally to be preferred. The chief point in favour of
electrostatic deflection is that it deflects not only the electrons, but
also the negative ions (atoms of residual gas to which electrons have
attached themselves) contained in the o.r. tube beam. The negative
ions have much greater mass than the electrons, and if they are
allowed continuously to bombard a small area of the screen they
destroy its luminosity. A magnetic deflecting field has much less
influence on the ions than on the electrons, so that the ionic beam
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tends to remain at the centre of the screen and cause an * ionic
burn ” or dark spot. The disadvantages of electrostatic deflection
are that a long c.R. tube is required, comparatively high deflecting
voltages (about 850 volts peak-to-peak on each plate) are needed,
and there is distortion of the spot at the edges of the picture due to
the non-uniform electric lens action between the deflector plates.
A long c.r. tube means a more bulky cabinet and increased tube
and cabinet cost. High deflecting voltages call for a high voltage
H.T. supply with valves and capacitance components suitable for
high voltage operation. Push-pull deflection is essential to prevent
trapezium distortion. A further disadvantage of electrostatic
deflection is that the coupling capacitances from the deflection
amplifier to the plates must be capable of withstanding about
7,000 volts because the voltage between plates and earth is the same
as from the c.r. tube anode to earth.

The advantages of magnetic deflection are reduced size of
C.R. tube, beam distortion or defocusing during deflection is small,
and the deflection amplifier can be operated from a low voltage
supply (300 volts). The disadvantages of magnetic deflection are the
negative ion burn, the higher deflecting power required, and the high
induced voltage caused by the flyback of the line deflection current.

For electrostatic de-
flection a saw-tooth
voltage must be applied
to the deflector plates of '

(@

Voltage across Inductance I,

the c.r. tube; electro-
magnetic deflection, re-
quires a saw-tooth current
through the deflector coils. Voltage across Resistance R

The actual shape of the

input voltage to the / \/\/

. . . )

magnetic deflection ampli-
fier depends on the slope Jotal Voltage across R and 1,
resistance of the amplifier
valve. If it is a tetrode
or pentode of high R,, the ©)
input voltage shape should
be saw-tooth because the
current wave shape is in-

dependent of the external

load. On the other hand, F1a. 16.25.—The Voltage Waveform required
across a Coil to give a Saw-tooth Current

the input voltage sha.pe to Waveform through the Coil.
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a triode of low R, needs to be a combination of pulse and saw-tooth
shape. The actual voltage required across the inductive part, as
distinct from the whole coil, including the resistive component, is
of rectangular pulse shape as shown in Fig. 16.25a. Integration
of this shape {I = IfEdt) gives a saw-tooth current shape through
the coil, and this saw-tooth current produces a saw-tooth voltage
across the resistance component of the coil and the valve slope
resistance (Figs. 16.256). The input voltage shape must be equiva-
lent to the sum of these two as shown by Fig. 16.25¢, and it is
obtained by adjusting a resistance in series with the charge capaci-
tance as described in Section 16.10.

16.11.2. Electrostatic Deflection. The distance through
which the beam of a o.r. tube is deflected by a voltage applied to
a flat plate parallel to the beam is directly proportional to the
length of the plate, its distance from the screen and the deflecting
voltage ; it is inversely proportional to the distance from the plate
to the beam axis and to the voltage between the cathode and last
anode of the c.r. tube.

Deflection of the o.r. tube beam by a saw-tooth voltage applied
to one deflecting plate results in a variation of the mean potential
difference between the last anode and the deflecting plate. This
varies the speed of the electrons in the beam, causing them to travel
faster when the deflecting voltage is increasing positively and to
travel slower when the latter is decreasing negatively. When the
electrons are travelling faster, they are under the influence of
a deflecting field from a plate at right angles to the first plate for
a shorter time, and the beam deflection due to the second plate
voltage is therefore becoming less when the first plate voltage is
rising positively. This results in trapezium distortion of the picture.
It can be overcome by using push-pull deflection to both pairs of
plates ; the mean voltage between the plates and last anode is zero
because a positive voltage on one is counterbalanced by a negative
on the other.

An example of a push-pull deflection amplifier is shown in
Fig. 16.26. For a satisfactory linear saw-tooth with rapid flyback,
the amplifiers should have small attenuation and phase distortion
up to at least the 10th harmonic of the saw-tooth fundamental
frequency ; this is adequate for a 109, flyback time, but there
is slight distortion of the last 109, of the forward stroke. If
the frequency range is extended to the 15th harmonic, the saw-
tooth voltage is practically linear. Reversal of phase of the
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input voltage for the second valve V, is obtained from the output
voltage of V,, stepped down in the frame amplifier by the potential

divider action of R, and R,. The ratio

-R7 . . t 1
B LR, i approximately
equal to the stage gain of V,. A resistance potential divider is not
satisfactory for the line deflection amplifier because the input
capacitance of V, (including the Miller effect of anode-grid capaci-
tance) has a comparatively low reactance. R, is therefore replaced
by a variable capacitance, which forms a potential divider with the
input capacitance of V,. R, is fixed and has a value much greater
than the grid input reactance of V¥, Other possible methods of
achieving phase reversal are discussed in Section 10.8.2.

In the frame deflecting amplifier C; and C; are often omitted,
because unless they are made very large they cause attenuation

o H T+
1L
L
)
c >
il:l )
R, Rg
R
2 11
o ’ 4 —O M.~

Fig. 16.26.—A Push-Pull Amplifier for Electrostatic Deflection of the
Cathode Ray Beam.

and phase distortion of the lower frequency components of the
saw-tooth. A larger anode load resistance is permissible in the
frame than in the line amplifier since the reactance of stray capaci-
tance is much greater at the frame frequencies, and this helps to
reduce the loss of amplification due to the unby-passed cathode bias
resistances R; and R,,. If the valves ¥, and V, are accurately
matched a common bias resistance can be employed and the
degenerative cathode voltages then cancel each other. Some
improvement in the wave shape (distorted by attenuation and phase
shift of the higher frequency components due to stray capacitance)
of the line deflecting voltage can be secured by applying a combina-
tion of saw-tooth and pulse input voltage. This is achieved by
inserting the resistance R, in series with the charge capacitance C,.
Typical component values for the frame and line amplifier are listed
on page 458.
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Component C, C, Cs C, Cs Cs
Frame . 05uP 0-25uF 0 0-1 uF 0 0-1 uF
Line . 0003uF 001LuF 01uF 0002uF O01uF 0-002 uF
All capacitances except C; and C; should be 1,000-volt working.
Component R, R, R, R, R, Rg
Frame . 0 2MQ 500 2 0-2 MQ 10,000 2 4 MQ2
Line . . 4000 1 MQ 500 Q 01 M2 5,000 2 —
Component R, Ry R, R R,
Frame . 1 MQ (var.) 500 Q 0-2MQ 10,000 5 MQ
Line . . 1 MQ (fixed) 500 Q 0-1 MQ 5,000 5 MQ

In the line deflecting amplifier B, is replaced by a variable capaci-
tance of 10 uuF, and a resistance of 5 M2 is included from the top
deflecting plate to earth. The H.T. voltage required is 1,200 to
1,500 volts.

Step-up transformer coupling with a centre-tapped secondary
may be used instead of push-pull r.c. coupling. The important
point to observe is that the primary reactance of the frame trans-
former must be large compared with the valve slope resistance, in
order that reactance variation with frequency shall have little
effect. Leakage inductance and stray capacitance are the chief
factors in the line deflection transformer, and primary to secondary
coupling must be high and stray capacitance low.

16.11.3. Electromagnetic Deflection. Magnetic deflection of
the o.r. tube beam is directly proportional to the length (in the beam
axis direction) of the magnetic field, the distance from the coil to
the screen and the flux density of the field ; it is inversely pro-
portional to the square root of the voltage between the cathode
and last anode of the c.r. tube. Two pairs of coils are used at right
angles to each other on the neck of the tube. The coils, of saddle
shape, are surrounded by a magnetic yoke of C typelaminations as
shown in Fig. 16.27. The saddle shape of coil gives a field of
maximum intensity with uniform distribution at right angles to the
coil. A non-uniform field leads to ‘‘ barrel” or * pincushion ”
distortion 2 of the picture with convex or concave edges. The
electron travels in a direction perpendicular to the magnetic field,
and either convex or concave field shape is obtained according to
the way in which the magnetic lines of force are bent : step-down
transformer coupling is employed from the valve to the coils as
this prevents permanent deflection of the beam by the valve anode
current, and also allows the inductance of the line deflecting coil to
be smaller, with consequent reduction of the induced voltage on
the flyback. It is easier to insulate the primary of a transformer
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against high voltages than a deflecting coil. A low inductance
deflecting coil of larger gauge wire is also stronger mechanically
than a coil of many turns of fine wire. For maximum deflection
the coil should be as long as possible, but it must not be made so
long that the beam strikes the neck of the o.Rr. tube before reaching
the full extent of its travel on the screen. Beam cut-off is overcome
by reducing the coil length from the cathode end of the tube, if
the other end of the coil is touching the flare. An average value
for coil length is 13 ins. The line and frame coils, mounted one
above the other, are surrounded by a yoke of magnetic material
which concentrates and makes the field more uniform. The yoke,
which may be circular 17 or square in section, consists of laminations
held in a frame (this is omitted in Fig. 16.27). An air gap of § in.
to } in. is often included between the two halves of a C-type core.

Air Gap

Laminated
Tron Shell

Frame
Deflecting
Coils

Line
Deflecting
Coils

Fia. 16.27.—Coil Shape for Electromagnetic Deflection of the Cathode
Ray Beam.

Each coil is wound on a special former 22 to give the saddle shape.
Generally the separate layers are rectangular in shape and the turns
decrease in size from the outside to the inside of the layer. The
number of turns in each of the two line deflecting coils is of the order
of 100 to 150 and in each of the frame coils 500 to 800. Adjacent
ends of the line and frame deflecting coils are separated by about } in.

The deflection amplifier may have either a tetrode or a triode
valve. The tetrode has the advantage of requiring a much smaller
input voltage for a given output current change, but the triode gives
less distortion ; however, distortion from the tetrode can be reduced
by applying negative feedback. A triode valve (or tetrode with
screen and anode joined) is often used in the frame amplifier, and
a tetrode in the line amplifier. A typical line deflection amplifier
is shown in Fig. 16.28. A combination of saw-tooth and pulse input
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voltage is required to produce a saw-tooth current through the
deflecting coils. The valve is a high g, tetrode having a normal
D.c. dissipative power at the anode of 15 to 20 watts. A resistance
B; (1,000 2) is included close to the grid pin of the valve to act
as a suppressor of parasitic oscillations, to which high g,, valves
are liable. The total B.T. voltage is about 320 volts, but the screen
voltage is limited to a maximum of 250 volts by the resistance
R, (5,000 2) ; the decoupling capacitance Cy is 0-1 yF. Decoupling
of the amplifier from the m.T. supply is provided by R, (250 2
variable) and R, (500 2) in series together with the capacitance
C, (16 uF). The variable resistance R, varies the screen and anode
voltage of the tetrode, and so controls the amplitude of the line
deflecting current, i.e., it varies the width of the picture. The self-
bias circuit consists of R, (about 150 Q) and C, (25 uF). The

oH.T+

Contro/

Lrnearity Control

Deflecting
i Coils
o—|

Combination
of Pulse amn R

Sawtooth ? 1 CTCT

tha‘ge 21 L3 If o HT~

Cy

Fia. 16.28.—A Typical Line Deflection Amplifier for Electromagnetic
Deflection of the Cathode Ray Beam.

output transformer has a step-down ratio of about 8 to 1, the
primary inductance should be about ten times the reflected induct-
ance due to the deflecting coils, in order that transformer volt-
ampere efficiency may be high. Referred to the secondary side,
this means that the ratio of secondary to deflecting coil inductance
should be 10 to 1. Considerations of leakage inductance and
winding capacitance (both are increased by using a large primary
inductance, and cause loss of efficiency as well as distortion of the
saw-tooth current) generally dictate a lower ratio, of the order of
5 to 1. Across the secondary is included a special circuit to limit
the inverse voltage induced by the rapid change of current during
the flyback period. The component values of this absorber circuit
are R, = 5,000 2, C; = 0-:005 uF. Part of B, may be variable in
order to assist linearization of the saw-tooth current as it approaches
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the flyback point. Centring of the picture can be achieved by
means of the centre-tapped potential divider R, (20 2) in the main
H.T. supply to the deflecting amplifier. It is not absolutely essential
with magnetic focusing because the picture can be centred by
movement of the focus coil.

The frame amplifier circuit may be similar to that shown in
Fig. 16.28. Decoupling capacitances need to be much greater than
those for the line amplifier, for example, C, should be about 32 uF,
C; 16 uF and C, 100 yF. The C R, absorber circuit is no longer
required since the rate of change of current on the flyback is much
slower than for the line, and the inverse induced voltage is therefore
very much less. To prevent excessive peak currents in the valve
due to the reduced load reactance at the frame frequency, the
frame deflecting coils have a higher inductance than the line (about
fifty times as large) and a higher step-down ratio (12 to 1) is
employed. A valve having a higher anode p.c. dissipative power
is generally necessary to accommodate the higher peak currents due
to the lower load reactance. A triode or tetrode with screen and
anode joined together may be used, but this introduces only minor
changes in ecircuit detail, e.g., B; and C; are no longer required.

16.12. Power Supplies and Focusing of the C.R. Tube.3

16.12.1. Introduction.!’®* The =.T. supply to the vision
receiver, scanning generators and deflection amplifier can be obtained
from the same power unit. The latter needs no special comment
since it has a comparatively low output voltage (about 400 volts
across the reservoir capacitance), and its design follows the lines
set out in Chapter 11. The rectifier and smoothing choke must be
capable of handling a current of 150 to 200 mA, and great care
must be exercised to ensure adequate smoothing and decoupling,
because scanning generator and deflection amplifier current changes
are large. These are liable to interact upon each other and the
vision amplifier if decoupling is insufficient ; furthermore, hum
voltages in the H.T. supply tend to cause erratic interlacing.

The c.r. tube requires a high-voltage H.T. supply (5,000 volts),
but the load current is small, being little more than that taken by
the potential divider providing the various auxiliary anode voltages.
Consequently a resistance-capacitance filter can be employed for
smoothing purposes. The number of auxiliary anodes (other than
the last) is governed by the type of focusing ; electrostatic focusing
generally needs two, whilst none is required with magnetic focusing.

Electrostatic focusing has the advantage that temperature
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changes have negligible effect and hardly any adjustment is entailed
after the initial setting. On the other hand, it concentrates negative
ions as well as electrons, causing ion burn unless electrostatic
deflection is used. Extra decoupling capacitances and resistances
are needed in the potential divider supplying the auxiliary anodes.
Centring is only possible by means of a shift potential on the deflect-
ing plates or a shift current through the deflecting coils.

Magnetic focusing has the advantage of giving a much higher
beam current with less negative ion concentration than electro-
static focusing, and a much brighter picture results. Another
advantage is that movement of the focus coil controls the centring
of the picture and obviates the necessity for shift voltages or
currents. Its chief disadvantages are that the focus coil takes
power and that focus tends to drift from the cold to normal
running condition due to a change in coil resistance.

16.12.2. Electrostatic Focusing and the C.R. Tube Power
Supply. An example of the c.r. tube power supply for an electro-
statically focused tube is shown in Fig. 16.29. The a.c. supply
voltage is obtained from a 4,000-volt (r.M.S.) secondary winding,
and half-wave rectification is used because it is very suitable for

R
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. Control PR,
Mains =
Input Cy
T
Rg
Brightness ‘J-CG L.
Control Vision Rys
Rg Input
-

Fic. 16.29.—A Power Supply Circuit for a Cathode Ray Tube having
Electrostatic Focusing and Deflection.

high voltage low current p.c. outputs. The anode of the rectifier
is connected to one side of the secondary winding, and the cathode
to the m.T. positive lead of the ».c. supply ; hence the maximum
voltage between the heater winding to earth is the peak a.c. voltage
output of the high voltage secondary winding. If the cathode of
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the rectifier is connected to the high-voltage winding, both heater
winding and heater end of the high-voltage winding must be
capable of withstanding nearly twice the peak a.c. voltage to earth,
viz., 11,000 volts, because on the negative half-cycle the maximum
voltage from heater winding to earth is the sum of the peak a.c.
voltage across the high-voltage secondary and the p.c. voltage
across the reservoir capacitance ;. The c.r. tube has three anodes,
A,, A, and 4,, requiring approximately 400, 1,500 and 5,000 volts
respectively to cathode. A; is connected to the junction of R,
and R, across which are connected the shift potential dividers,
Ry and R,;, for one of each pair of deflecting plates. The latter
are connected to the push-pull deflection amplifier by capacitances,
which must be capable of withstanding 7,000 volts. A resistance,
R, (0-1 MQ), is inserted between A, and the supply to limit current
in the event of a short circuit of 4, to earth. R; controls the
voltage applied to A, and provides focus adjustment. R, varies
the cathode bias and so controls the average brightness of the
picture. The vision input is applied between the c.r. tube grid
and earth.

The values of the resistances and capacitances (the voltages in
brackets indicate the required working values for the capacitances)
in the potential divider for the anode voltages are listed below ; the
former are calculated on the assumption that the o.r. tube electrode
currents are negligible.

Component R, R, Ry R, R, R, R, R,
Value (MQ) 05 0-5 0-5 2 0-5 (var.) 0-25 0-25 0-01
Component By Ry, Ry R,, R,; R, R, R,
Value (MQ2) 0-1 (var.) 0-5 (var.) 0-5 (var.) 5 0-1 5 5

Component C, C, Cy C, Cg Ce
Value (uF) 0-1(7,000) 1(500) 1(2,500) 1(1,500) 1(500) 4 (250)

When wiring the high voltage power supply, leads should be
well spaced from each other and earth, and high voltage cable
should be used for the output leads to 4,, 4, and the deflector
plates. It is advisable to include a safety switch attached to the
back of the receiver so that C, is automatically short-circuited when
the back is removed for inspection purposes.

16.12.3. Magnetic Focusing and the C.R. Tube Power
Supply.?t The H.T. supply to the c.r. tube is greatly simplified
by employing magnetic focusing. Only one anode (this may be
provided by a graphite coating on the inside of the bulb) is required,
or if two are used the first is at a low voltage (300 to 400 volts),
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which can be obtained from the low voltage H.T. supply. A resist-
ance shunt R; is shown across the reservoir capacitance C, in
Fig. 16.30, as it provides cathode bias through R, and R, for the
tube, and also discharges C, after the receiver has been switched off.
R, has a value of about 10 MQ2, R, 20,000 Q2 and R, 0-256 MQ, C, is
0-1 uF (7,000-volt) and C, is 4 uF (250-volt). A safety resistance
R, (0-1 MQ) is inserted in series with the lead to the anode, which
is formed by a conducting graphite coating inside the ¢.r. tube.
Additional resistance-capacitance smoothing is not required, partly
because the load current and the ripple voltage across C, are so
small, and partly because hum voltages on the last anode have
much less effect than on intermediate anodes. If the shunt resist-
ance R, is not included, cathode bias can be derived from the low
voltage H.T. supply. The vision input is applied across R,.

Mains
Supply

Deflector

1L
1)
Q

Brightness
ontrof

F16. 16.30.—A Power Supply Circuit for a Cathode Ray Tube having
Electromagnetic Focusing and Deflection.

Magnetic focusing may be provided by & permanent magnet
with a variable shunt or by a coil wrapped round the tube so that
its axis coincides with that of the beam. The former is seldom
used because it is more costly and less easy to adjust. The focus
coil may have a low resistance and be placed in series with the low
voltage supply, or it may have a high resistance and be placed
across it. The former is preferable because it is easier to construct,
is more robust, and is less liable to current change from the cold to
normal operating condition. The coil is connected in series with the
H.T. supply to the scanning generators and deflection amplifiers ; the
current from the vision receiver should not be included because it
varies when gain adjustments are made. It is shunted by a fixed
and variable resistance in series, the latter providing focus control.
A soft iron shell with an air gap normally encloses the coil so as to
produce a uniform concentrated magnetic field ; Fig. 16.31 is an
example of the type of construction. The soft-iron shell, made in
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two halves which slide over the coil as shown, has an external
diameter of about 4 ins. and is about 1% ins. deep. The air-gapis
1 cm. (approximately 0-4 in.) long and about 600 ampere-turns are
required for focusing. Centring of the picture can be achieved by

Flare End Air Gap
Coil Formenr

Focus Coil
Soft Iron
Shell

Base End
F1e. 16.31.—An Example of a Magnetic Focusing Coil.

altering the position of the coil, which may be mounted on gimbals
and provided with adjusting and locking screws.

Magnetic fields from the mains transformer can affect c.r. tube
and scanning generators, and the transformer must be located as far
as possible from this part of the equipment, if necessary, being
orientated so as to produce minimum field interference. For the
same reason the flux density of the transformer core should not be
allowed to exceed 50,000 lines per sq. in. Owing to the power
supplied by the transformer and the rectifier units adequate ventila-
tion is absolutely necessary. The actual voltage required of the
high voltage secondary can be reduced by connecting its negative
lead to the positive of the low voltage supply, cathode bias for the
¢.R. tube being obtained from the low voltage supply.
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APPENDIX 3a*
THEVENIN’S THEOREM

A mosT important and useful theorem in the analysis of circuits is
that enunciated by Thévenin. It states that if an impedance is
connected between any two points in a network consisting of linear
impedances, the resulting (steady state) current through the
impedance is the ratio of the open circuit voltage across the two
points (before the impedance is connected) to the sum of the
connecting impedance and the impedance of the network looking
in from the two points. Taking the valve equivalent circuit of

s

Fra. 3a.1.—A Valve Generator Circuit  Fie. 34.2.—The Thévenin Equivalont of
supplying a Resistance and Imped- Fig. 3a.1.
ance in Parallel.

Fig. 3a.1, it means that the equivalent generator has a generated

voltage of IgE_Ig_ 1;1 and an internal impedance of R, and R, in parallel

as shown in Fig. 3a.2.
Ka

-, RyRy
— : T =T RE,

| Ra* %33R,

Fi1c. 3a.3.—A more Complicated Valve  Fi@. 3a.4.—The Thévenin Equivalent of
Generator Circuit. Fiec. 3a.3.

* Appendix 1A and 2a appear in Part 1.
467
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The proof is as follows:

For Fig. 3a.1
E -RIZO
B — 3 "R.+2Z, _ /-‘EgRlzo
0o R+ R,Z, R B,+Z)+R,Z,
¢ Ri+7Z,
and for Fig. 34.2
uli R, 7,
B, — R,+R, _ uE,R Z,
_BBy |, BB+ Z(R, R
R,+ R,

which is identical with the result obtained from direct analysis.

The same method may be used to show that the two circuits
given in Figs. 34.3 and 3a.4 produce the same result as far as the
output voltage across, and current in, Z, are concerned.



INDEX

Class A amplification :
, introduction, 56
push-pull stage, 84
single valve stage, 57
A.C./D.c. conversion efficiency of
power output valves :
fixed A.c. input voltage, 57
fixed D.c. anode voltage and cur-
rent, 59
fixed ».c. anode voltage, no limita-
tions on D.c. anode current or
A.c. input voltage, 58
fixed p.c. dissipation loss, minimum
anode voltage and current, 63
fixed p.c. dissipation loss, no limi-
tation on b.c. anode voltage, 62
A.C./D.C. receiver power supply, and
heater connections, 172
Acoustic frequency response, 285, 289
Acoustic measurements on receivers :
frequency response, 289
hum, 291
output and distortion factor, 292
sensitivity, 290
A.C. receiver power supply, 133
Acoustic tests on receivers :
distortion factor, 292
free space conditions
approximation, 286
frequency response, 285, 289
hum, 291
intensity level, 285
loudness level, 285
overall sensitivity, 286, 290
total harmonic content, 286
Additional apparatus for acoustic
tests on receiver, 286
Adjustments to receiver for overall
performance tests, 269
Aerial circuit of—
F.M. receiver :
design of, 309
noise in, 304
television receiver:
design of, 373
dipole aerial and reflector for, 369
noise in, 374
reflections in, 369
Aerial, dummy, see Standard
Aerial, frame, pick-up coil for re-
ceiver tests, 267

and its

Aerial, standard, for receiver, 267
Air gap inductance design :
large A.c. flux density, 170
small A.c. flux density, 170
Amplification factor of a valve, 8
Amplification at medium frequencies
of A.F¥. amplifier, 8
Amplification, loss of, due to—
cathode self-bias circuit, 19
coupling capacitance, 9
stray capacitance, 10
Amplitude compression and r.M., 300
Amplitude discriminator for—
A.F.C. control :
conditions of maximum sensi-
tivity, 227
curves for, 225, 228
design of, 231
frequency-to-amplitude
sion :
conditions for maximum linear-
ity, 337, 344
curves for, 338, 346
design of, 339, 347
Amplitude discriminator, types of :
double tuned circuits, 226
single tuned circuits, 234
Amplitude limiter for ¥.M. receiver :
A.M. neutralizing limiter, 333
negative feedback limiter, 332
saturated amplifier limiter, 329
Analyser, harmonic, 269
Anode decoupling circuit :
compensation of cathode self-bias
response by, 28
frequency response due to, 27
loss of amplification due to, 25
Apparatus for receiver measurements
of—
acoustic performance, 286
electrical performance, 266
Attenuation distortion :
calculation of, in output trans-
former, 102
definition of, 2
effect onaudio frequency response, 2
effect on television reception, 367
Audio frequency amplifiers :
characteristics required of, 1
distortion in :
amplitude, 3

conver-
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Audio frequency amplifiers—conid.
distortion in—contd.
attenuation, 2
intermodulation, 79
phase, 6
transient, 6
RC coupled types :
high frequency response of, 13
low frequency response of, 11
medium frequency amplification
of, 13
R.C. transformer coupling, 38
transformer coupled type :
high frequency response of, 35
low frequency response of, 33
medium frequency amplification
of, 33
Audio signal 1.¥. rejector circuits for
television receiver :
attenuation characteristics of, 402
types of :
cathode feedback method, 410
parallel resonant absorber, 399
parallel resonant circuit—capaci-
tance potential divider, 406
series-parallel resonant circuit,
409
series resonant circuit, 408
series resonant coupling, 410
vision pass-band, effect on, 402
Automatic frequency correction :
estimation of overall performance,
260
the error corrector or variable
reactance device, 245
the frequency discriminator or
error detector, 224
Automatic gain control :
applied to F.M. reception, 332
applied to television reception,
417
audio frequency :
with decreasing amplification,
compression, 208
with increasing amplification,
contrast expansion, 209
principle of operation, 180
radio frequency :
amplified :
anode bend amplified, 198
combined Rr.¥. and A.F. ampli-
fied, 193
D.c. amplified, 195
R.F. amplified, 193
distortion due to, 189

INDEX

Automatic gain control—contd.
radio frequency—conid.
filter for :
distortion due to, 191
parallel type, 200
series type, 200
time constant of, 201
methods of obtaining bias volt-
age, 181
non-amplified :
biased diode, 186
unbiased diode, 182
performance, calculation of, 184
Automatic selectivity, measurement
of, 274
Automatic tuning control, see Auto-
matic frequency correction

, Class B, push-pull :
positive drive, 95
quiescent, 92
Balanced feedback :
advantages of, 120
methods of, 122
principles of, 121
Band elimination A.r. filter, 52
Band-pass tone control, 50
Beat frequency oscillator for re-
ceiver measurements, 269
Bessel coefficient amplitudes of v.m.
carrier and sidebands, 295
Bias, self, for A.F. amplifier, 19
Blocking oscillator scanning genera-
tor for television, 450
Bridge m.T. rectifier, 143
Bridge negative feedback :
amplification with, 117
equivalent generator

impedance
for, 117

Capacitance coupling in A.F. ampli-
fier, 6
Capacitance coupling, anode-grid in
R.F. amplifier, 305
Capacitance stray, effect in—
A.¥. amplifier, 11
R.¥. amplifier, 315, 325
v.¥. television amplifier, 421
Cathode follower stage :
amplification of, 118
characteristics of, 119
driver for Class B positive drive, 96
equivalent generator impedance of,
118
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Class A push-pull amplification, 84
Class AB positive drive amplification,
97
Class B—
positive drive, 95
quiescent push-pull, 94
Colpitts oscillator for short waves,
319
Complex anode load impedance and
distortion, 73
Composite anode current-anode volt-
age curves for—
Class A push-pull output stages,
90
Class B push-pull output stages,
92
Compression of frequency deviation
in ¥.M. receiver :
advantages of, 354
methods of,
F.M. of receiver oscillator, 354
frequency division, 355
submultiple locked oscillator, 357
Contrast expansion, 209
Control, automatic gain, see Auto-
matic gain control
Counter type r.m. detector, 352
Cross-modulation in ¥.M. receiver, 320
Current distortion in output trans-
former, curves for different b.c.
polarizing voltages, 108
Current negative feedback :
amplification of, 116
characteristics of, 116
equivalent generator impedance of,
116

.c. component restoration in
television reception, 436
Decoupling circuit for A.¥. amplifier

in—
anode, 25
screen, 22
De-emphasis in ¥.M. reception, 299
Definition in television reception, 361
Deflecting circuits of ¢.r. tube in
television reception :
electromagnetic :
frame, 461
line, 460
output transformer for, 460
type of coil for, 459
electrostatic :
frame, 457
line, 457
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Deflecting circuits for c.r. tube in
television reception—contd.
electrostatic—contd.
push-pull, 457
Deflection methods for c.r. tube in
television reception :
distortion, barrel and pincushion,
458
electromagnetic, 455
electrostatic :
distortion, trapezium in, 456
voltage wave shapes for, 456
voltage and current wave shapes
for, 455
Demodulation of carrier, 272, 276
Detection in television reception :
efficiency of, 411
types of, 411
Detector stage in television reception :
filter circuit for :
attenuation distortion in, 416
design of, 412
phase distortion in, 417
reflection losses in, 415
types of,
anode bend, 419
full wave, 411
half wave, 411
voltage doubler, 411
Diode rectifier :
calculation of performance :
capacitive load, 146
inductive load, 154
resistance load, 145
conduction current characteristic,
147
high vacuum type, 144
inverse voltage of, 144
mercury vapour type, 145
rectification efficiency, 145
Direct reading harmonic scales for—
second harmonic, 69
third harmonic, 72
Discriminator for—
AF.C.:
amplitude, 225
phase, 235
frequency to amplitude converter
in ¥.M. reception :
amplitude, 337
phase, 340
Distortion factor, 286
Distortion factor meter, 286
Distortion, join-up in Class B ampli-
fiers, 94
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Distortion, measurement of indivi-
dual harmonic amplitudes, 77,
269
Distortion, measurements
receiver, 279
Distortion in—
audio frequency amplifiers :
attenuation, 2
harmonie, 3
phase, 6
transient, 6
direct reading scales for, 69, 72
intermodulation, 79
join-up distortion in Class B
stages, 94
measurement of, 76
output transformer :
core material distortion factor,
108
current distortion ratio, 108
power output stages :
calculation of :
second harmonie, 68
third harmonic, 71
fourth harmonie, 71
push-pull stages, 84
television reception :
attenuation, 367
harmonic, 367
phase, 368
transient, 367, 420
Divider compressor for ¥.M. recep-
tion, 355
Doubler, voltage, rectifier, 144
Double wave rectifier, see Full wave.
Driver stage for Class B push-pull
positive drive, 95
Dummy aerial, see Standard aerial

of, for

Eddy current tuning, 307
Electrical measurements on a
receiver, 269
Electromagnetic deflection of c.R.
tube in television reception :
distortion, barrel and pincushion,
458
frame amplifier, 461
line amplifier, 460
type of coils for, 459
voltage and current wave shape
for, 455
Electromagnetic focusing for tele-
vision C.R. tube, 463
Electron coupled oscillator, 319

INDEX

Electrostatic deflection of c.r. tube
in television reception :
distortion, trapezium, 456
frame amplifier, 457
line amphfier, 457
voltage wave shape for, 455
Electrostatic focusing for television
C.R. tube, 462
Equivalent valve load impedance in
push-pull stages, 91

Feedback :
application to output stage,
124
curves for, 126
negative :
instability in negative feedback
amplifiers, 122
reduction of distortion by, 113
reduction of gain by, 113
reduction of noise by, 118
two stage circuits, 128
types of :
balanced, 120
bridge, 117
current, 116
voltage, 114
Fidelity of receiver, 265
Filter a.a.0. :
parallel, 200
series, 200
Filter inductance with agir gap,
design of, 164
Filter, rectifier ripple :
attenuation characteristics for 50
c.p.s., 161
tuned. type, 162
Flicker in television, 361
Focusing of o.r. tube in television
receiver :
electromagnetic :
advantages and disadvantages,
462
centring of picture by means of,
465
H.T. supply for, 464
method of producing, 464
electrostatie :
advantages and disadvantages,
461
m.1. supply for, 462
method of producing, 462
Frame scanning generator for tele-
vision reception, 447, 449, 453
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Free space conditions for receiver
measurement, 286
Frequency-amplitude conversion in
F.M. reception :
amplitude discriminator, 335
counter detector, 352
hexode converter, 353
integrator, 349
phase discriminator, 340
Frequency changer interference
effects in—
F.M. reception, 320
television reception, 391
Frequency changer stage in—
F.M. reception, 315
television reception :
design of aerial connection to,
386
input resistance of, 389
signal-to-noise ratio for, 385
types of frequency changer
valve, 384
Frequency correction, automatie :
estimation of overall performance,
260
measurement of, 285
Frequency deviation measurement in
¥.M. transmission, 295
F.M. compression in receiver by-—
frequency division, 355
frequency modulation of local
oscillator, 354
submultiple locked oscillator, 357
F.M. detector, see Frequency-ampli-
tude converter
F.M. receiver, schematic diagram of,
302
F.M. reception :
advantages and disadvantages, 296
aerial input for, 303
amplitude compression, 300
amplitude limiter for, 328
frequency-amplitude converter,
334
frequency changer for, 315
intermediate frequency amplifica-
tion for, 320
R.F. amplification for, 303
service area, 301
signal-to-noise ratio, 300
Frequency response of—
AF. amplifier :
anode circuit, 6
anode decoupling circuit, 25
screen decoupling circuit, 22
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Frequency response of—conid.
A.F. self bias, 19
®.F. amplifier for—
F.M. reception, 311
television. reception, 371
Full wave .7, rectifier, 133

Ga,in control, automatic :
amplified :
anode bend, 198
combined R.F. and A.F. amplified,
193
D.c. amplified, 195
R.F. amplified, 193
audio frequency :
with decreasing amplification,
208
with
209
calculation of performance, 183
dual, 202
filter for, 198
methods of obtaining bias voltage,
181
non-amplified :
biased or delayed diode, 186
distortion due to biased diode,
189
unbiased diode, 182
principle of operation, 180
quiet or noise suppressed, 202
using A.F. detector, 191
Gas-filled relay scanning generator
for television, 447
Generalised curves for—
A.F. amplifier :
high frequency response, 13
low frequency response, 11
self bias, 22
tone control, 46, 49, 54
frequency and phase response in
television—
R.F. amplifier, 377
v.F. amplifier :
high frequency end of range :
combined shunt and series
peaking circuit, 427, 428
series peaking circuit, 427,
428
shunt peaking circuit, 424,
425
Grid bias supplies :
potential divider type, 172
self bias, 172

increasing amplification,
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Grid leak and its effect on the anode
load of aA.r. amplifier, 18

Half wave rectifier :
efficiency of, 149
general performance of, 147
maximum conduction current—
D.C. current ratio, 153
R.M.S. fundamental current—b.c.
current ratio, 153
Harmonic analyser, 77, 269
Harmonic distortion in :
A.¥. amplifiers, 3
television reception, 367
Heater connections for
receiver, 173
Heterodyne whistle interference sup-
pression, 52
Hum :
loudness level, 292
measurements of, in receiver, 281,
291
modulation in—
frequency changer, 173
L.¥. and R.¥. valves, 173
oscillator, 317
rectifier of A.c./D.cC. receiver, 174

A.C./D.C.

Iconoscope :
deseription of, 361
principles of, 361
Image signal measurements, 283
Impedance :
complex anode load, and distor-
tion, 73
equivalent valve load, in push-pull
stages, 91, 93
linear, 5
non-linear, 5
Incremental permeability, 165
Inductance tuning, 307
Inductance with air gap, design of,
164
Input transformer for Class B positive
drive, 96
Input voltage, standard, for receiver,
264
Integrating ¥.M. detector :
hexode, 352
multivibrator, 349
regenerator, 350
squegger, 351

INDEX

Interchannel noise suppression :
biased A.F. amplifier, 205
biased detector, 203
variable capacitance across detec-
tor load resistance, 204
Interlaced scanning in television
reception, 361
Intermediate frequency amplifier
for—
F.M. receiver :
choice of frequency, 320
design of, 323
instability in, 322
overall amplification of, 328
television receiver :
audio signal filter circuits, 399
choice of frequency, 391
coupling types, 392
design of, 395
overall amplification of, 397
phase distortion in, 397
Intermodulation in—
A.F. amplifiers, 4
power output stages,
effect of, 82
measurement of, 83
Inverted A.F. output, 272

Joi_n-up distortion in Class B

amplifiers, 94

|< , constant K filters in television
amplifiers, 412

Limiter :
amplitude, in ¥.M. receiver,
298, 328
noise, 206
Line scanning generator in television
reception, 448, 450, 453
Loudness level, 285
Loudspeaker field coil as H.T. power
supply filter, 134
Loudspeaker speech coil impedance,
74
Low frequency attenuation tone
control, 47
Low frequency intensification tone
control, 48
Low frequency response in—
A.F. amplifiers, 9
v.¥. amplifiers for television, 431
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Mains transformer :
design of, 135
effect of leakage inductance, 140
electrical stress in, 135
equivalent circuit for, 134
losses in, 138
no-load and full-load conditions,
139
temperature rise on full-load, 141
winding distribution, 136
Maximum amplification of—
tetrode A.F. amplifier, 14
triode A.F. amplifier, 13
v.F. stage in television, 423, 425,
430
Measurement of receiver overall per-
formance, 264
Modulation envelope distortion due
to A.g.c., 180, 189
Modulation hum, 173, 281
Modulation index, 295
Monkey chatter distortion, 272
Motor-boating in A.r. amplifiers, 25
Multivibrator scanning generator for
television reception, 449

Nee-dle scrateh filter, 52
Negative feedback :
application to output stage, 124
application to two stages, 128
due to self bias, 19
instability in, 122
properties of, 113
reduction of distortion by, 113
reduction of noise by, 113
types of :
balanced, 120
bridge, 117
current, 116
voltage, 114
Noise in r.M. reception :
impulse, 299
phase modulation by, 298
thermal and shot, 297
Noise limiters, 206
Noise measurements on a receiver,
280
Noise suppression, interchannel, see
Interchannel noise suppression
Noise, thermal and shot, calculation
of, for—
aerial, 312
frequency changer, 384
R.¥. amplifier, 374
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Oscill&tor frequency drift meas-
urements, 284
Oscillator frequency variations—
due to heater voltage, 318
due to temperature, 317
due to valve, 318
reduction of, 317
types of, 317
Oscillator harmonic
measurements of, 284
Oscillator stage of—
F.M, receiver :
design of, 319
stability of, 317
undesirable modulation of , 317
television receiver :
design of, 391
stability of, 390
types of circuit for, 390
Output meter, 268
Output power, standard, for receiver
measurements, 265

responses,

araphase push-pull, 87
Parasitic oscillation in Class B
stages, 95
Pass-band width for F.M. reception,
302
Permeability, ineremental, 165
Phase discriminator for—
AF.C.:
adjustment of, 244
design of, 241
optimum conditions for, 237
vector diagram for, 238
frequency-to-amplitude conversion
in ¥.M. reception :
adjustment of, 348
characteristic curves for, 346
design of, 347
effect of mutual inductance, 349
effect of primary and secondary
mistuning, 348
Phase distortion in :
A.¥. amplification, 6
television reception :
general effect of, 368
in detector stage, 417
in 1.F. amplifier, 397
in R.F. amplifier, 373
in v.¥. amplifier, 425, 427, 430
Phon, unit of loudness, 285
Positive drive, Class B, 95
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Power handling capacity of output
transformer, 111
Power output :
calculation of, 66
conditions for maximum, 56
measurement of, at—
mains frequency, 76
400 c.p.s., 77
Power output, maximum, grid cur-
rent and distortion zero :
fixed a.c. input voltage, 57
fixed ».c. anode voltage and cur-
rent, 59
fixed ».c. anode voltage, no limi-
tations on D.c. anode current or
A.c. input voltage, 58
fixed p.c. dissipation loss, fixed
minimum anode voltage and
current, 63
fixed ».c. dissipation loss, no limit-
ations on b.c. anode voltage, 62
Power output stages, 56
Power sensitivity, 65
Power supply for—
A.C./D.C. receiver, 172
A.C. receiver, 133
television c.r. tube, 461
Power supply from vibrator, 174
Pre-emphasis in F.M. transmission,
299
Pull-in frequency in A.F.0., 225
Push-button tuning by—
electrical rotation of tuning capa-
citor, 215
mechanical rotation of tuning capa-
citor, 215
preset tuned circuits, 217
Push-pull input voltage, methods of
obtaining, 86
Push-pull operation :
advantages of, 84
driver stage for Class B positive
drive, 95
methods of producing, 86
types of :
Class A, 89
Class AB positive drive, 97
Class B :
positive drive, 94
quiescent, 95
Push-pull output transformer design,
102
Push-pull stages :
cancellation of even harmonic dis-
tortion, 85

INDEX

Push-pull stages—contd.

cancellaticn of hum and inter-
ference from H.T. supply, 85

composite curves for, 90, 92, 93

distortion in, 85

equivalent load impedance for, 91

uadrupler voltage rectifier, 159
Quality :

good commercial, 84

high, 84

objectionable, 84
Quality and—

harmonic distortion, 80

restriction of frequency response, 79
Quiescent push-pull, 94

RC’ coupled A.¥. amplifier, 6
RO transformer coupled A.¥.
amplifier, 38
Reactance control for A.F.c..
limited characteristic, 262
types of :
motor operated, 245
polarized capacitor, 246
polarized inductor, 247
valve, 248
unlimited characteristic, 262
Reactance valve for A.F.c. :
performance of, over—
long wave range, 257
medium wave range, 254
short wave range, 257
types of :
capacitive, 253
inductive, 253
Receiver overall performance, meas-
urements of :
acoustical :
distortion factor, 286
free space conditions, 286
frequency response, 285
hum, 291
intensity level, 285
loudness level, 285
overall sensitivity, 286
total harmonic content, 286
electrical :
adjustments for, 269
A.F.C. characteristics, 285
A.G.c. characteristic, 282
distortion, 279
fidelity or frequency response, 278
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Receiver overall performance, meas-
urements of—conid.
electrical—contd.
frequency changer interference
effects, 283
hum, 281
noise, 280
oscillator frequency drift, 284
oscillator harmonie response, 284
selectivity, 272
sensitivity, 269
standard input voltage, 264
standard output power, 265
Rectifier diode :
calculation of performance with—
capacitive load, 146
inductive load, 154
resistive load, 145
conduction current—anode voltage
characteristic, 147
inverse voltage of, 144
rectification efficiency, 145
types of :
high vacuum, 144
mereury vapour, 145
Rectifier H.T. supply :
load conditions :
capacitive, 146
inductive, 154
resistive, 145
types of :
bridge, 143
full wave, 133
half wave, 142
voltage doubler, 144
voltage tripler, 159
voltage quadrupler, 160
Rectifier ripple filter :
attenuation—LC characteristic for
50 c.ps., 161
tuned type, 162
Reflected signals in television recep-
tion, 369
Regeneration in a.F. amplifiers, 26
Remote tuning :
magnetic, 222
pulse control using mains supply
wiring, 219
R.F. pulses from portable oscillator,
222
rotation of tuning capacitor, 219
transfer of ®.F. and frequency
changer stages to remote point,
222
tuned lines, 223
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Reservoir capacitance, in H.T. supply,
150
Resistance, optimum load, of—
push-pull stage, 91
single valve stage, 57
r.F. amplifier for—
¥.M. receiver, 303
television receiver :
attenuation distortion in, 374
audio signal rejection circuits for
380
design of, 374
feedback in, 379
phase angle error curves for, 377
phase distortion in, 373
signal-to-noise ratio for, 374
time delay in, 373
Ripple filter, rectifier, see Rectifier
ripple filter
Ripple neutralization, 162

Scanning generators in television
receivers :
special features of, 446
types of :
blocking oscillator, 450
gas-filled relay, 447
multivibrator, 449
Screen decoupling circuit :
frequency response of, 24
loss of amplification due to, 25
Selectivity of receiver, measurement
of, 272
Self bias for A.F. amplifier :
calculation of attenuation distor-
tion, 21
compensation by anode decoupling
circuit, 28
generalised frequency
curves for, 22
loss of amplification due to, 21
negative feedback due to, 19
Sensitivity of receiver, measurement
of, 269
Series peaking circuit in v.F. ampli-
fier of television receiver :
amplification of, 428
attenuation distortion, 427
phase distortion, 427
Service area of F.M. signal, 301
Shielded pick-up coil for frame aerial
receiver measurements, 267
Shock excitation in tone control cir-
cuits, 42

response
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Shunt peaking circuit in v.p. ampli-
fier of television receiver :
amplification of, 425
attenuation distortion, 424
phase distortion, 425
Sideband amplitudes in F.M. signal,
295
Sideband screech, 187
Signal generator, standard, 266
Signal-to-noise ratio in—
F.M. reception, 312
television reception, 374, 384
Slope resistance of valve, 8, 23
Standard—
dummy saerial, 267
input voltage, 264
modulation frequency, 265
modulation percentage, 265
output power, 265
signal generator, 266
Submultiple locked oscillator for r.M.
compression, 357
Superheterodyne television receiver :
choice of 1.7., 391
1.F., harmonic response and, 391
signal-to-noise ratio of, 384
vestigial sideband reception with,
384
Synchronizing signal separation in
television reception :
amplitude separation from vision
signal, 439
frequency separation of frame and
line pulses :
frame selector integrator ecir-
cuits, 444
line selector differentiator ecir-
cuits, 442
Synchronizing signals in television :
frame, 363
line, 363

Television receiver :
deflecting system, 454
distortion in :
attenuation, 367
harmonic, 367
phase, 368
transient, 367
electrical impulse to light conver-
ter, 366
essential features of, 364
power supplies and focusing, 461
scanning generators for, 446

INDEX

Television receiver—contd.
stages of :
aerial, 368
detector, 410
frequency changer, 384
1.F. amplifier, 391
oscillator, 390
R.F. amplifier, 371
v.F. amplifier, 419
synchronizing pulse separation :
frame from line, 441
vision from synchronizing, 439
types of :
superheterodyne, 381
tuned R.F., 377
Television reception :
active picture elements, 362
conversion of light to electrical
impulse, 360
definition in, 361
double sideband transmission, 364
frequency spectrum occupied, 362
scanning in, 361
successive transmission, 360
synchronizing signals for, 362
vestigial sideband transmission,
364
Tetrode A.¥. amplifier :
comparison with triode, 14
effect of grid leak on performance,
18
maximum amplification of, 14
Thévenin’s theorem, 467
Threshold area in F.M. reception, 299
Throw-out frequency in A.F.c., 225
Time constants of A.v.c. filter cir-
cuits, 260
Tone control circuits :
shock excitation in, 42
types of :
combined volume and tone con-
trol, 54
high frequency attenuation, 43
high frequency intensification, 44
low frequency attenuation, 47
low frequency intensification, 48
narrow band-pass filter, 50
narrow band rejector filter, 52
Transfer voltage ratio, aerial to first
R.F. valve, in ¥.M. receiver, 310
Transformer :
input for Class B positive drive, 94
mains :
design of, 135
effect of leakage inductance, 140
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Transformer—conitd.
mains—contd.
electrical stress in, 135
equivalent circuit for, 134
iron and copper losses, 138
no-load and full-load conditions,
139
temperature rise on full-load, 141
winding distribution, 136
output :
current distortion factor in, 106
design of, 97
distortion :
attenuation, 102
harmonie, 104
effect of D».c. polarizing current
in, 108
for Class B operation, 95
leakage inductance of, 102
power handling capacity, 111
push-pull, 104
types of winding for, 102
Transformer coupled A.F. amplifier :
high frequency response of, 35
leakage inductance in, 31
low frequency response of, 33
medium frequency amplification,
32
resonance in, 28
secondary distributed capacitance,
29
Transient distortion in—
A.F. amplifiers, 6
television reception, 367
Trebler, voltage, rectifier, 159
Triangular noise distribution in F.m.
reception, 298
Triode A.F. amplifier :
comparison with tetrode, 14
effect of grid leak on performance,
18
maximum amplification of, 13
Tuning :
automatic control of, 224
push-button, 214
remote, 219
Two signal—
cross-talk interference test, 276
selectivity test, 275

‘ T ariable reactance control for
A.F.C.:
lmited characteristic, 262
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Variable reactance control for a.r.c.
—conid.
motor operated capacitor, 245
polarized capacitor, 246
polarized inductor, 247
unlimited characteristic, 262
valve, 248
Variable reactance valve :
performance of, over—
long wave range, 257
medium wave range, 254
short wave range, 257
types of :
capacitive, 253
inductive, 252
Vibrator H.T. supply :
action of, 176
efficiency of, 178
suppression of interference from,
175
types of, 174
Vision frequency amplification in
television :
effect of attenuation and phase
distortion in, 367, 420
high frequency performance :
characteristic of, 419
compensation for stray capaci-
tance :
combination of series and
shunt peaking circuits, 428
series peaking circuit, 426
shunt peaking circuit, 421
distortion in :
attenuation, 420
phase, 420
measurement of amplification
and phase shift, 430
low frequency performance :
compensation for attenuation
and phase delay due to—
cathode self-bias circuit, 435
grid leak and coupling, 432
screen circuit, 436
distortion in :
attenuation, 420
phase, 420
motor boating, 436
output voltage required, 419
restoration of D.c. component by—
diode, 437
grid current in last valve, 437
transient distortion in, 420
types of valves for, 420
Voltage doubler rectifier, 144
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Voltage negative feedback, Voltage tripler rectifier, 159
amplification with, 115 Volume, combined volume and tone
equivalent geunerator impedance, control, 54

115 Volume compression, 207

Voltage quadrupler rectifier, 160 Volume expansion, 207

THE END



