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First Issued, May 1955

SECTION 2

STABILISING AMPLIFIERS: TV/STA/2 SERIES

Introduction _

The TV/STA/2 stabilising amplifier and variant
forms of that equipment have almost identical
circuits. The series includesa TV/STA/2A version
produced for use at low-power transmitting
stations, and also a portable version identified by
the coding TV/PSTA/1. Information on variants
follows a detailed description of the parent
TV/STA/2 equipment. Note the reference, on
page 2.15, to an optional noise-limiting feature in
these amplifiers.

TV/STA/2

The TV/STA/2 is a multi-purpose video-fre-
quency unit, designed to work between 75-ohm
terminations. The normal signal output level is
1 volt d.a.p.; the overall gain, when employed
as a straightforward amplifier, has a maximum
value of 6 db. The unit is mounted on a 19 x 10}
inch panel suitable for bay mounting; when so
mounted, it projects through the bay. Input and
output connections are made via Musa plugs at
the rear of the unit ; monitoring plugs are mounted
on the front panel. Power supplies are normally
obtained from a Stabilised Power Supply Unit
being made by an eight-pin plug at the rear of
the unit.

The unit provides a number of important facili-
ties, which can be employed when required. These
comprise :

" (a) Equalisation for standard lengths of coaxial
cable Type PT11YM, up to 2,200 feet.

(b) Line frequency black-level clamping.

(c) Stabilisatian of output sync-pulse amplitude ;
this remains substantially constant for a
variation of up to 12db in input sync-
pulse amplitude.

(d) Independent control of the output ampli-

. tudes of the picture and the sync pulses;
the range of variation of sync pulse output
amplitude is approximately 0-3-0-4 volt, so
that the picture/sync ratio can be varied
between 7 : 3and 6 : 4, at the normal output
of 1 volt d.a.p.

When (b), (c) and (d) are employed, it is essential
for the correct operation of the unit that the input
picture signal is positive-going. These facilities
are employed when it is desired to minimise the
effect of certain forms of signal distortion, occur-
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ring particularly when a number of links in series
are used. Such links may include lengths of co-
axial cable and a number of amplifiers. Where
coaxial lines are included in the signal chain, pick-
up from the power-supply mains may occur, and
equalisation for high-frequency losses may be
necessary. The amplifiers-may introduce appre-
ciable low-frequency distortion, and if overload
occurs, the amplitude of the sync pulses may
change with changes of picture content.

Circuit Description

A complete circuit diagram of the stabilising
amplifier is shown in Fig. 2. The amplifier can be
considered in five sections; these are (a) cable
equaliser, (b) video-frequency amplifier (V1-V5),
(c) black-level clamping and sync-pulse stabilising
stage (V6), (d) output stage (V7), and (e) black-
level clamp-pulse derivation chain. These sections
will be described in the order set out above.

(a) Cable Equaliser

The cable equaliser comprises five sections of
similar type in cascade. Each section comprises
a constant-resistance equaliser network, which is
shown in basic form in Fig. 2.1. This type of
equaliser is discussed in detail in Television
Engineering, Volume 4. The output from the
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Fig. 2.1 TV/STAj2: Basic Form of Cable Equaliser
Sections
equaliser is assumed terminated in a resistance
R,; then provided that R,+R R,/(R,+R,)=
R, and R2=L/C, the input impedance of the
equaliser is resistive and equal in value to R,
at all frequencies. The equalising characteristic
of the section is shown diagrammatically in Fig.
2.2. The total low-frequency loss is given by
81/(go+8;+8,), where go=1/R, etc. The shape
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ol the characteristic is determined by the values
of L and C; the larger the value of 1, the Jower
is the frequency region in which the ceffective
change of attenuation occurs.

Five such sections are provided, and in cach
the series capacitor and shunt inductance can be
removed from circuit by the operation of a key ;
when this is done, the section beliaves solely as an
attenuator. The first section introduces a loss of
1db at low frequencies; at 3 Mc's the loss is
0-1 db, so that the equalising characteristic rises
by 0:9 db from low frequencics to 3 Mc/s.  This
amount of top lift just offsets the h.f. loss in 200
feet of coaxial cable Type PT11YM. In the second
and third sections, the components are chosen
to compensate for the losses in 400 and 600 feet
of cable respectively. The fourth and fifth sections
operate together to cpmpensate for the losses in
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Fig. 2.2 TV|STA/2: Equalisation Characteristic of
Cable Equaliser Section

1,000 feet of cable. Two sections are necessary
in order to secure simultaneously the right amount
of lift at 3 Mc/s with the correct slope of equalising
characteristic. With a single section, these cou-
ditions cannot be satisfied simultaneously.

Because of the constant-resistance property of
each section, the action of the sections are inde-
pendent. It is thus possible to equalise for lengths
of cable up to a total of 2,200 fect, the equalising
characteristic employed being that appropriate
to the nearest multiple of 200 feet. The overall
low-frequency attenuation of the equaliser is
12 db. The equaliser is terminated bv the parallel
combination of R1 and R2 (75 ohms) ; R2is the
gain control.

(b) Video-frequency Amplifier
The stages V1-V3 comprise a conventional video-
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frequency amplifier. Stages VI-V3 employ similar
valves, and generally similar circuit arrangements.
A shunt-inductance circuit is employed tomaintain
the high-frequency response ;  this tyvpe of circuit
is discussed in detail in Television Engineering,
Volume 2. The interstage coupling circuit time
constants are staggered to ensure stability at
low frequencies. Valve V4 is of a higher current
rating than V1-V3, to provide adequate drive to the
cathode follower V5. V4 also employs a shunt-
inductance circuit; part of the inductance is
provided by the wire-wound load resistor R12
itself. For this reason, this resistor should be of
the type specified in the Component Table. In
order to stabilise the stray capacitance at the
output of V4, capacitor C45 is included.

The cathode follower, V3, is of conventional
design. The valve type employed, 6F14, is neces-
sary to allow for the high peak currents required
for the operation of the black-level clamp.

(c) Black-level Clamping and Sync-pulse Stabilising
Stage

The black-level clamping is accomplished at the
grid of V6. The output from the video-frequency
amplifier is fed via a capacitor C (C12, C41 or
(C42) to the grid of V6, to which is connected also
the anode of the diode V11(a) and the cathode of
the diode V11(b). Except for a short interval at
the clamping period, the diodes are non-conducting.

The voltage at the grid of V6 comprises the sum
of the signal voltage and a quasi zero-frequency
component. This latter is equal to the voltage
at which the black level is clamped. The action
of the clamping circuit is as follows :—

At the end of the line-sync pulse period, two
short pulses of duration of the order of four micro-
seconds are applied simultaneously to the diodes
V11(a) and V11(b). The magnitudes and polarities
of these pulses are such that the valves are driven
hard into conduction. The circuit condition can
then be represented by the equivalent diagram
of Fig. 2.3; in this figure the components con-
nected to the junction of the diodes have been
omitted. The voltage E represents the amplitude
of the clamping pulses, R1, the source resistance
of the pulse generators, whilst R2 and R3 are the
leak resistors for the diodes. Since R2 and R3
are each very much greater than R1, the rectifica-
tion efficiency is high, and a voltage very nearly
equal to 2E is developed across R2 and R3 ir series.

The presence of the components at the grid of
V6 modifies the circuit of Fig. 2.3 to that of Fig.




2.4. In this figure E. is the voltage across the
capacitor C (C12, C41 or C42) R4 is the output

‘resistance of V5, and Es is the instantaneous signal
“amplitude during the clamping period.

If the
signal amplitude is at the level established as
the black level in previous clamping periods, E;
is, of course, zero. Assumirg that the forward
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Fig. 2.3. TV/STA/2: Black-level Clamp.  Showing
Equivalent Circuit Diagram at Instant of Clamping,
omitting the Components at the Junction of the Diodes

resistances of the diodes are equal, the circuit
may be treated as that of a bridge, and the voltage
between points A and earth during the clamping
period is driven to the value E (R,—R,)/(R, +R,).
Of necessity this is equal to 'Es+E.; hence the
quiescent value of E; with E«=0 is E.=
E(R;—Ry)/(Ry+4-Rj). If, however, the” signal

Fig. 2.4. TV/STA/2. Equivalent Circuit Diagram for
Determining the Black-level Clamping Voltage

amplitude at the clamping period is not zero,
then current will flow to charge or discharge the
capacitor (, tending to keep the sum of 120 and
LLc constant. 1f the time constant is sufficiently
short, the voltage between point A and carth will
be restored to E(R,- Ry (R, 1 Ry ; ic. the
voltage across the capacitor will have attered by
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an amount equal to the departure of the signal
from its black-level value, and this change will
be of opposite polarity to that of the change in
signal amplitude. The waveform at the grid
of V6 as compared with that at the cathode of V5
is shown in Fig. 2.5. It will be seen, therefore,
that provided the time constant associated with
the capacitor C is small, the circuit maintains the
black level substantially constant, by altering
the voltage across the capacitor in discrete steps to
achieve this. If the time constant associated with
capacitor C is not very short, the clamping action
will be imperfect, i.e. the +ariations in black
level instead of being substantially removed,

Es | .
Signal at
V5 ccthode r—
i d

Ec

Voltage \ :
across \

capaciter C

Voliggz u?
Vo6 grid

Fig. 2.5. TV|STA/2: Black-level Clamp. Woaveforms at
Cathode of V5 and Grid of V6

will be only partially cancelled. In the actual
circuit a choice of time constant is provided. The
reason for this is as follows :—

Clamping pulses are produced from the sync
pulses of the signal; a ‘spike’ of interference of
the correct polarity and magnitude may therefore
produce a spurious clamping pulse. If a short
clamping time constant is employed in such
circumstances, the signal will be clamped with
the instantaneous signal amplitude at black level.
With a longer clamping time constant the black
level can only change relatively slowly, and so
the effect of a spurious clamping pulse is less
marked.  Additionally, any noise present during
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the clamping period will affect the clamping level,
and to minimise spurious fluctuations of black
level with noise, a long clamping time constant is
desirable. Hence in the presence of impulsive
interference and noise, a relatively long clamping
time constant may be preferred, to reduce the
picture distortion arising from spurious clamping
action. When this is done, the reduction of low-
frequency distortion and hum is lessened. Hence
the choice of clamp time constant is a compromise
between the two requirements, and a choice of
three time constants is provided.

It will be seen in the actual circuit that the
black level can be varied by means of R84 (Set
Black Level) which varies (Ry-Rj;) of Fig. B.A4.
The magnitude of the clamping pulses is 35 volts,
so that the black level can be set within the limits
of 45 volts approximately with respect to
earth.

Valve V6 acts as an amplifier for the input
signal. A high value of cathode-load resistor is
employed, which provides substantial negative
current feedback to the picture signal, positive-
going at the grid of V6. A crystal diode G1 is
connected between the cathode and a point of
variable positive potential, the slider of R29
(Crystal Bias). Because of the bias applied to the
crystal diode, it is non-conductive for the whole
range of amplitudes of the picture signal, the
setting of R29 being chosen to ensure this. When,
however, a sync pulse occurs, and the signal is
negative-going, the crystal commences to conduct
when the sync-pulse amplitude carries the cathode
potential of V6 below the value of that applied
to the crystal diode. The effective cathode-earth
impedance is then substantially reduced, to a
value equal to the forward resistance of the diode
(about 150 ohms); with only a small further
increase of sync-pulse amplitude, the anode
current in V6 is cut off. Thus provided that the
input sync pulses are of sufficient amplitude to
cut off anode current in V6 as described above,
any variation of magnitude is not transmitted.
In this way, the amplitude of the output sync
pulses is made uniform, irrespective of variations
of amplitude in the input signal. This stabilising
of sync-pulse amplitude is, of course, possible
only because of the constancy of black level
produced by the clamping action.

In the anode circuit of V6, provision is made
for varying the amplitude of the sync pulses
with respect to the picture-signal amplitude;
the operation of the circuit is as follows :—
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Since the black level of the signal corresponds
to a definite value of grid bias, the value of the
anode current when the signal is at black level
is fixed and does not vary with the anode potential,
since V6 is a pentode. At the occurrence of each
sync pulse, the anode current is driven to zero.
The amplitude of the output sync pulses is thus
given by the magnitude of the ‘anode current at
black level, multiplied by the anode load of V6.
This load comprises the resistor R25, in parallel
with the crystal diotle G1 and R26 in series. The
chain R26, R80, R83 provides a bias for the crystal
diode, and ensures that it only conducts when the
anode voltage of V6 falls below the bias value.
When this occurs, the effective anode load of V6
falls, due to the shunting effect of R26. The crystal
bias is normally set so that the diode conducts
for the whole range of picture-signal amplitude,
and part of that of sync-pulse amplitude. By
varying the anode supply voltage to V6 by means
of R81 (Sync. Pulse Amp.) an equal fall of anode
voltage occurs, and the portion of the sync-pulse
range over which the diode conducts is altered ;
as the quiescent anode voltage is lowered, so the
portion becomes greater. As the amplification
afforded to the signal is lower when the diode is
conducting, the two portions of the sync signal
are amplified differently. Thus the overall magni-
tude of the output sync-pulse amplitude can be
varied by altering the setting of R81. The gain
with G1 conducting is approximately 2/3 of that
in the non-conducting condition. The sync-pulse
amplitude can consequently be varied over a
range of 1-5: 1.

It will be seen that variations of sync-pulse
amplitude can be accomplished by varying R81
or R83 (Set Sync Range) ; R8I alone is used in
practice. R83isa pre-set control which is adjusted
to ensure that the variable gain action is confined
to the sync pulse only ; it is adjusted in combina-
tion with R84 which adjusts the black level. Of
necessity, the setting of R29 must also be adjusted
in conjunction with R84, to ensure that the action
of the crystal diode G1 is confined to the sync
pulses only.

In order to preserve the frequency response of
the stage level at high frequencies, a shunt-
inductance L4 is employed, and additionally a
small cathode capacitor C43.

When black-level "clamping is not required,
the unit may be used as a conventional amplifier
by throwing switch S7 to Clamp Out. When this
is done, the signal at the grid of V6 is held with




the tips of the svnc pulses at earth potential by
the d.c. restoring action of V11(b). The disciarge
time constant associated with this d.c. restoration
circuit is very long, since the discharging resistor
comprises the leakage paths from the grid of V6
to earth only. The differential cathode feedback
due to G1 is defeated in this condition, since the
circuit to the crystal diode is interrupted. The
differential amplification circuit in the anode is
also non-operative, since the bias is such that,
with a normal amplitude input signai, the anode
potential of V6 does not fall below the value at
which the crystal diode G4 conducts.

(d) Output Stage

The output stage comprises V7. Current feed-
back is applied by R35 to reduce non-lincar
distortion in the valve, and to increase the apparent
value of R31, to ensure adequate low-frequency
response. The output is fed from the anode of
V7 to the output socket via C15. The priucipal
components of the anode load are R37, and the
external circuit. Under normal conditions, this
latter circuit will also represent a load of 75 ohms,
so that the total load of V7 is some 37-3 ohins.

(e) Black-level Clamp-pulse Derivation Chain

The signal at the cathode of V5 is fed via C10
and C16 to the grid of V8. Black-level clamping
is introduced at the junction of C10 and C16;
the reason for this will be discussed later. Wave-
forms at various points in the chain are shown in

Fig. 2.6. From the grid of V8 to earth is the

crystal diode G2; this serves to clamp the
negative-going peaks of the sync signals at carth
potential. V8 has a large cathode bias resistor,
so that under quiescent conditions it is biased
nearly to cut-off ; the tips of the sync pulses are
thereby partially ‘ crushed,” reducing the relative
amplitude of noise at the sync bottom. Addition-
ally, the stage employs a ligh-value anode load.
At the peaks of the picture signal, the anode
potential is driven to a value below the “knee’
of the i,-v, characteristic, i.e. the valve ‘ bottoms.’
By this means partial removal of the picture
signal is effected.

From the anode of V8 the signal is passed to the
sync separator stage, V9(a). The sync pulses
are positive-going at the anode of V8, and the tips
of the pulses are clamped at carth potential by
grid current in V9{a). As a rcsult, the whole
range of picture signal amplitude exceeds the
valve cut-off bias, and the signal at the anode of
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VO(a) comprises negative-going sync pulses only.

The charge time constant associated with the
grid circuit of V9(u) is relatively long, due to the
high output impedance of V8 (10 kilohins approxi-
mately).  Ifor this rcason, the bias applied to
VO(a) cannot be suddenly increased by a ‘ spike”’
of interference, which might cause subsequent
syne pulses to lie in the region bheyond cut-off.
This long time constant also serves to minimise
“jitter ” due to noise at the sync bottom ; in this,
the action of the circuit is supplemented by the
action of V8, which reduces the relative amplitude
of noise at svne bottom.

The pulses at the anode of V9(a) are fed to the
grid of V9(h), which is also grid-current biased.
The amplitude of the pulses at this grid exceeds
the ent-off bias, and lience the output at the anode
of VU(h) comprises positive-going sync pulses,
with any voise on the tips of the pnlses removed
in the ontput.

From the anode of V9(b) the pulses are applied
to the differentiating circuit at the input to V10(a).
The crvstal diode 3 is normally conducting due
to the positive bias applied through the resistor
R34, and hence presents a low resistance.  Thus
on the leading edge of the pulse, the positive-
going spike is of very small amplitude and very
short duration ; this spike is then further reduced
in amplitude by the action of the grid resistor
R53 in combination with grid current in V10(a).
The negative-going spike coincident with the trail-
g cdge of the pulse drives the crystal diode G3
Below earth potential, and hence current in the
crystal ceases to flow ;) its resistance is then much
higher. The amplitude of the spike is consequently
relatively large, and cxceeds the cut-off bias of
V10(a). The spike is clipped and amplified in
V10(a) and applied to one of the clamping diodes,
V1i(b\. .\ portion of the signal at the anode of
V10{a) {across R57) is fed to the grid of V10{b)
where it is amplified and fed to the diode VI1(x).

The duration of the spike at the grid of V10(a)
is governed by the time constant of the differen-
tiating circuit, determined by the magnitude of
(23 and the resistance of R34 and the back resist-
ance of the crystal (3 in parallel. The clamping
pulses developed at the anodes of V10(a) and
V10(by are at peak value for a period of 2 micro-
seconds approximately; the totad duration of the
pulses is of the order of 5 microseeonds,

Irom the differentiating network (€23, R54,
G3) an output s taken to the grid of VI2(),
The eircuit of VI2Go, V12ihy VIgia), VI3, is
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Fig. 2.6. TY/STA/2: Waveforms in Clamp-puise Derivation Chain
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almost identical with that of V10 and V11 des-
cribed above ; this portion of the circuit provides
black-level clamping for the signal applied to the
input of the clamp pulse derivation chain, clamping
occurring at the junction of C10 and C16. The
main purpose of this clamp is to minimise any
low-frequency distortion of the signal, and to
reduce any accompanying hum to negligible
proportions ; the d.c. restoring circuit at the
grid of V8 falls short of the desired performance
in this respect, and hence necessitates the em-
ployment of the clamp. This black-level clamping
circuit employs a relatively long clamp time
constant, equal to the largest available at the
grid of V6. The reason for this is that it is desir-
able that the signal to the clamp pulse derivation
chain should not be affected by * spikes ' of inter-
ference. Although the signal clamp at the grid
of V6 provides an output with the black level
clamped, a separate clamp at the input of the clamp
pulse derivation chain is preferred so that the
signal clamp time constant can be selected inde-
pendently.

Monitoring Facilities

Three outputs are provided for monitoring
purposes. These are in parallel with the input
socket, output socket and the grid of V6 respec-
tively. The input and output monitor sockets,
designated Monitor Input and Monitor Ouiput
respectively, project through the ftont panel of
the unit. The socket connected to the grid of V6
is designated Monitor Black Level and is mounted
on the sub-panel carrying the major components
of the unit. To avoid mis-matching effects, any
monitoring equipment connected at these points
should have a high input impedance.

Metering

The anode current feeds for all stages except
V6 can be measured by means of the ir:ernal
meter mounted on the front panel. Full-scale
deflection occurs for a current of 1 mA, and the
meter is scaled 0-50. By means of its selector
switch the meter ~an be connected in parallel
with any of the metering resistors. The meter
resistance is built out to 500 ohms, so that full-
scale deflection normally corresponds to a current
of 50mA in the circuit being checked. When
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the meter is connected in parallel with R27, the
cuirent indicated comprises the anode current
of V6 and the current of the two associated bleeder
chains.

Mechanical Construction

The unit is mounted on a 19 in. x 104 in. panel
suitable for bay mounting. When so mounted
it projects through the bay. Behind the front
panel, and at a distance of 5 in. from it, is a
sub-panel secured to side panels attached to
the front panel. On the sub-panel are mounted
the amplifier valves and components. The ampli-
fier is enclosed by a cover which is detached from
the rear and located when in place by the side
panels. The cover width at the rear is less than
the full width of the amplifier, to expose the input,
output, and power supply plugs.

Access to the valves and pre-set controls from
the front of the unit is through a detachable plate
secured to the front panel. The plate is fitted
with a handle, and is held in place by the pressure
of spring mountings on two fasteners at the top
and bottom centre of the plate. Additionally,
handles are attached to thec front panel to
assist removal and replacement of the amplifier.
The general layout of the unit can be seen in
Plates I and II.

General Data
Feed Meter
Weston Type S33 1 mA F.5.D. scaled 0:50.

Input, Output and Monitor Plugs
P.0O. Coaxial Plug No. 1.

Impedances
Input: Z =75 ohms resistive.
Output: Z =735 ohms resistive.
Normal Working Levels
Input: 1 volt d.a.p.
Output: 1 volt d.a.p.

Power Consumplion
H.T.: 170 mA at 300 volts.
L.T.: 28 A at 63 volts and 2:3 A at 6-3 volts.
Power supply normally obtained from stabilised
power-supply unit SPS/4 or SPS/7.
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Valve Data
All readings taken with no signal input.
Anode Current Anode Vollage* Screen Vollage* Cathode Voltage**
Valve Panel Meter Reading reading reading reading

Vil CVi38 6 140 (120) 205 (175) 0 (1'9)
v2 CV138 6 140 (120) 205 (120) 20 (1:9)
V3 CVI38 6 140 (120) 205 (175) ( 9)
V4 6F14 16 180 (175) 170 (160) 80)
V5 6F14 22 220 (220) 220 (220) 65 ( S)x**
Vé CV138 26 85 (280) 300 (300) 57 (4:7)**»
V7 EF55 39 165 (160) 300 (300) 22 (21)*==
V8 (V138 2 200 (175) 220 (175) 150 (10-0)***
V9 CV858 8 (a) 40 (26) — 0

(b) 100 (90) — 0
V10 CV838 11 (@) 70 (70) - 0

(b) 100 (100) — 0
VIl CVI140 —
V12 CV838 11 (a) 70 (70) — 0

(b) 100 (100) - 0
V13 CVI140 —

*Mcasured with AVO Model 7 on 480 V range ;
**Measured with AVO Model 7 on 12 V range ;

figures in brackets AVO Model 40, 400 V range.
figures in brackets AVO Model 40, 10 V range.

***Measured with AVO Model 7, on 120 V range ;

Tolerance on all readings, < 20 per cent.

Lining-up Instructions (TV ;STA/2)

1.

Switch on power supplies, and allow ten

figures in brackets, AVO Model 40, 100 V range.

black-level amplitude changes.
of control.

Note setting

minutes to clapse for unit to warm up. 7. Set Crystal Bz'a; _control to .position midway
2. Check that h.t. voltage is 300, and that all between the positions found in 5 and 6 above.
valve feeds are in accordance with the values Restore the output to normal level. .
given in the Valve Data section. 8. Sct the sync-pulse amplitude to that desired
3. Set all the equaliser switches to ouTt, and lI)fytl:nezms 1(.): ct‘hc Syr.w dPulse f:"{’p %(;n'tro:i.
check that the amplifier output is terminated . € amplitude Tequired cannot be obtaine
in 75 ohms. it may be necessary to adjust the Sef Sync
, . . Range control, as described in the test
4. Apply a 1V d.a.p. signal consisting of 0-3V specification.
sync and 0-7V line sav\./-tooth : a_d]l,]St the 9. Set the Clamp Time Constant to give the best
G('zm cogtrlosl \t/o give a signal 0{46"'). Vdap. compromise between the removal of low-
syhc an picture .at the N "’?“"’ Black frequency distortion and spurious clamping
Level plug, measured with a high impedance by nois> pulses
waveform monitor (Open Grid input of Y h )
_ TV/WM)). ' Test Specification (TV/STA/2)
5. Transfer the waveform monitor to the output The apparatus required comprises i—
and check that the output signal is 140-1V 1 Video-frequency Oscillator, 100 kc/s-4 Mc/s.
d.a.p. Adjust the Gain control so that the 1 Moullin Valve Voltmeter or other similar
output falls by 6.db. Adjust the Crystal Bias voltmeter.
control until the sync-pulse amplitude reaches 1 Avometer (Model 7 or 40).
maximum. Note setting of control. 1 Television Waveform Monitor TV/\WVM/I.
6. Advance the Crystal Bias control until the 1 Television Test Generator TV/TG/I.
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During all tests, vxcept where otherwise speci-

fied, the output of the unit should be terminated
in a 75-ohm load. In the following tests voltages
are given in d.a.p.; the corresponding approxi-
mate r.m.s. figures for sinusoidal waveforms are
given in brackets.

1.

With all equalisers set to the Out position
the input and output impedances measured
at d.c. should be 75 ohms +3 per cent.
Switch on power supplies and allow ten
minutes to elapse for unit to warm up.
Check that the h.t. voltage is 300, and that
the valve feeds are as given in the Valve
Data section.

Set the Gain control to maximum, switch S7
tocLampouTand applyasignalat 100ke/s from
the video-frequency oscillator of amplitude
0-5V (175 mV). Measure the signal amplitude
at the cathode of V5. This should be 2154
20V (774£08V). Repeat at frequencies
of 500 kec/s, 1 Mc/s, 2 Mc/s and 3 Mc/s; the
output at these frequencies should be within
2 per cent of that at 100 kc/s. If necessary
adjust the cores of LI, 1.2, L3 and L5 to
achieve this; the major control is obtained
by varying L3.

A television signal from the TV/TG/1 com-
prising sync pulses and lift without frame
pulses at 1V amplitude, should now be
applied to the input. Connect the waveform
monitor D.C. input to Monitor Black Level
plug and set the waveform monitor input
selector switch to OPEN GRID. Adjust Gain
control until the signal amplitude is 21-5V.
Restore switch S7 to cLAMP IN.

By means of the waveform monitor, examine
the clamping pulses at the diodes V11 and
V13. The amplitudes of these pulses should
be greater than 32V and the shape and
duration should be as shown in Fig. B.6. If
these pulses are not in accordance with the
figure, the waveforms at the various points
in the chain of valves V8-VI3 should be
checked. If the duration of the pulses at
the grid of V10(a) is not within the range
4-54-0-5 microseconds, C23 should be adjusted.
If the value of C23 necessary to achieve this
lies outside the range 33-68 pF, the crystal
diode G3 should be suspected.

With the waveform monitor set to Open Grid
and connected to the Monitor Black Level
plug, set the Adjust Black Level control so
that the black level is at a potential of +1 V
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with respect to earth, Vary the Gain eontrol
setting so that the signal amplitude varies
over the range 85V to 34V check that
the Dblack-level voltage does not change by
more than 02V, Restore Gain control to
give signal amplitude of 21°5 V.

Transfer the waveform monitor to the
Monitor Output plug ; check that the picture
signal amplitude 1s 07401 V. Reduce the
output picture signal amplitude to 028V
and adjust the Crystal Bias control until the
sync-pulse amplitude reaches its maximum
value ; note position of control. Advance
the control further until the black-level
amplitude changes; note position of control.
Set the control to the position midway be-
tween the two positions found above.
Adjust the input signal amplitude so that
the output picture signal amplitude is 07 V.
Set Sync Pulse Amplitude control to its
minimum setting and adjust Set Sync Raxge
control so that the svnc-pulse amplitude
is 028 V.

Set the Sync Pulse Amplitude control to
maximum and check that the sync-pulse
amplitude is 0-384+002V. Check that at
no setting of the control is the picture wave-
form affected. Set Sync Pulse Amplitude
control so that the output sync-pulse ampli-
tude is 03 V.

Connect the output of the video-frequency
oscillator to the external signal input of the
TV;/TG/1. Set the TV,TG,/l control to
EXT. SIG. AMP. Set Ext Sig Level control
to 100 and adjust input signal amplitude
until the Ext Sig Level meter reads 50.

Set the oscillator frequency to 100 kcfs and
measure the amplitude of the input signal to
the TV/STA/2. If the amplitude is measured
by a valve voltmeter, calibrated in r.m.s.
values for sinusoidal input, the meter reading
should be 025 V. Transfer the valve volt-
meter to the Monitor Qutput socket and note
reading.

Repeat 12 above at oscillator frequencies
of 500 kc/s, 1 Mc/s, 2 Mc/s and 3 Mc/s, adjust-
ing L4 if necessary to achieve a frequency res-
ponse flat to within 2 per cent up to 3 Mc/s.
N.B.—The reading of the valve voltmeter
is influenced by the presence of the sync
pulses in both the input and output signals
and hence docs not give the true value of the
amplitude of the sinusoidal component.
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Further, the ratio of the output signal
amplitude to the input signal amplitude is
not a true indication of gain since the picture/
sync ratio at the output differs from that at

equaliser switches the magnitude of the input
impedance should be 73 ohms -4 per cent,
and the phase angle of the impedance should
be 0410 degrees.

the input. Provided, however, that the 18. Connect the output of the video-frequency
readings of the oufput voltage in (13) above oscillator to the amplifier input, Set Gain
do not differ by more than 3 per cent from control to minimum setting and connect the
that in (12) above, the percentage differences valve voltmeter across R1; with an input
may be regarded as equal to the change of level of 3:2 V (1-0 V), check that the frequency
gain with sufficient accuracy. responses of the various equaliser sections
14. Apply a Spike 1 waveform from the TV/TG/1, are as set out in the table below ; the maxi-
and check the time of rise of the output mum error should not exceed 025 db.
1,000-ft. Equaliser
200-/¢. 400-/t. 600-/t. e
Frequency Equaliser Equaliser Equaliser Section 1 Section 2
db db db db db
10 ke/s 1 2 3 2 4
100 1 2 29 1-8 4
300 0-8 18 26 09 4
500 07 16 2-4 05 38
700 06 1+4 2-1 03 37
1 Mc/s 06 1 18 01 34
1-5 05 06 1'1 0 29
2 03 04 08 0 2:3
3 01 02 04 0 1-5
4 6 01
signal. This should not exceed 0-16 micro- TV/PSTA/1
seconds; the overshoot should not exceed The TV/PSTA/1 is a portable version of the
6 per cent. TV/STA/2, incorporating a mains unit. The
15. Apply a Frame 1 waveform with frame-sync circuit details and performance of the amplifier
pulses from the TV/TG/1 to the input. With are almost identical with those of the TV/STA/2,
Clamp Time Constani set to its minimum and reference should be made to the preceding
value, check that the sync-pulse amplitude portion of this Instruction for these. A circuit
at the output is constant and undistorted diagram of the unit is shown in Fig. 3; from this
when the output picture signal amplitude is it will be seen that the only difference between
decreased to 0'35V or increased to 1'1V; the TV/PSTA/1 and the TV/STA/2 is the omission
Insert a 16 pF-capacitor in series with the in the former of the capacitor C45 at the grid of
input and observe that the output waveform V5. The reason for this omission is the higher
suffers little or no distortion. stray capacitance existing in the TV/PSTA/I
16. With an input signal comprising sync pulses due to the different layout. The h.t. and l.t.
and line saw-tooths, check that the output supply arrangements differ in that the supply
picture signal amplitude when limiting com- connections are permanently made in the
mences is greater than 1-2V. TV/PSTA/1; the lt. supply is from a heater
17. Measure the input resistance at d.c. and transformer in the amplifier sub-chassis, fed at

throw equaliser switches to IN in succession.
Check that the value remains at 75 ohms
43 per cent. If possible, measure the input
impedance at 3 Mc/s. At all settings of the
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180 V from the mains transformer on the mains
unit sub-chassis.

The circuit diagram of the mains unit is shown
in Fig. 4. The.-mains transformer is designed to




operate from o wide mange of mpat voltiges
(180-2401;  its primiary winding 15 nsed s an
auto-transformer to feed the beater transtormer
at 180 volis, Additionally o supply ar 113 volts
is tappad off for the cooling fun.

The Lt snupply s stabilised by a cireuit of
conventional design, aclicved by the action of the
valves V3, V4 and V3. V3 is a double triode the
two halves being connected in parallel ) 1t acts
as a cathode follower, the external circuit com-
prising its cathode Jead.  The output voltage is
shghtly: higher than the valve grid-carth voltage,
and this latter voltage is that of the anode of V4.
This valve is an amplifying stage, having a stabi-
lised cathode potential; its grid is fed from the
potential divider chain R12, R14 and R13 across
the h.t. output. Any change in this output is,
therefore, amplified and communicated to the
grid of V3 in a scnsce such as to oppese the change
occurring. The input to the grid of V4 is neces-
sarily positive with respect to carth; conse-
quently the cathode of V4 must be at a pesitive
potential. The cathode potential 1s stabiliscd
for two reasons:

1. If a cathode resistor were emploved, a high
degree of mnegative current-fecdback would
exist, reducing the amplifier gain.

2. The circuit operates by variation of the grid-
cathode potential of V4 amrl any change in
V4 cathode potential would alter the value
of the stabilised output in the same way as a
change of grid potential. The performance of
the stabilising scction 1s therefore critically
depeudent on the performance of V3.

The h.t. voltage can be varied within limits by
adjustment of the Sef 300 I contril RI4. This
adjusts the quicscent grid potential of V4 and
hence the ancde potential ¢f V.4,

Capacitor (3 is included to rednce the Ligher
order components of the ripple output. C45
provides a low impedance to the grid of V4 for
these components, which arc amplified by VI1;
the output veltage thus varics in such a way as to
minimise their amplitude. The value of €5
represents a compromisc ; if too large a value is
chosen, the circuit tends to overshoot in correcting
changes in output voltage.

For a more detailed discussion of the techuique
of voltage stabilisation, reference should be made
to Technical Instruction V.4,
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Mechanical Construction

The unit s mounted ina carryig case of overall
dimensions 23+ 12 10in; this case is of the
standard type employed in Pye OB equipment.
The ON OFF switch, fuses, mains sclector switch
feed meter and its associated switch are mounted
on the Tront pancl of the init, as shown in Plate 111,
The mains input plug together with the signal
and monitor couxial plugs are mounted on the
rear panel of the unit, as shown in Plate 1V, The
sigiial and monitor plugs differ from those used in
the TV STA 2 ; in the former they arc of F.and E.
Type 50239, whilst the latter are of Type P.O.
Coaxial No. 1 (Musa plugs). The cooling fan,
which extracts warm air from the interior of the
unit, is fitted through the rear panel.

The side panels of the case ave held by quick-
release fasteners, and when removed, give access
to the sub-chassis carrying the mains unit (on
left, viewed from front) and the amplifier (on
right, viewed from front). The interior of the unit
with the side panels removed is shown in Plates
V and VI. The two chassis are mounted in the
vertical plane, back to Dback. The amplifier
chassis is carried at the hottom by two hinged
plates; two captive bolts normally retain the
chassis in its vertically mounted position. When
these are released, the chassis can be swung down-
wards to give access to the underside of the
chassis (sce Plate VII),

TV/STA/2A

The TV'STA/2A 13 basically similar to the
TV;STA.2, and differs principally in that the
output stages have been moditied to provide the
correct picture/sync ratio and the high-level signal
necessary to drive the low-power television trans-
mitters with which the amplifier is employed.
The TV/STA2A accepts a standard 1 volt d.a.p.
television signal of. picture 'sync ratio  70/30,
and produces at its output a 32 volt d.a.p. signal
with a picture/sync ratio variable between 60 : 40
and 45:55; the normally cmployed ratio is
50:50. The output sync bottom voltage is held
constaut, and the amplitude of the sync pulses
does not vary appreciably over a range of input
signal variations of —6 to +4db relative to 1
volt d.a.p. Additionally, low-frequency distor-
tion and hum are greatly reduced by the action of
the black-level clamp. The amplitude of the
sync pulses at the output can be set independ-
ently of the amplitude of the picture signal.
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Circuit Description

The circuit diagram of the unit is shown in Fig. 5
from which it will be seen that the circuit is
identical with that of the TV/STA/2 in the clamp
pulse derivation chain and in the main chain up
to valve V6, with the exception of the omission
of the switch S7 which, in the TV/STA/2, removed
the black-level clamping action. Reference should
“therefore be made to the early part of this Instruc-

“tion for details of the operation of these portions
of the circuit.

In the anode circuit of V6 the values of the resist-
ors in the bleeder chain feeding the crystal diode
G4 have been altered, R119 and R118 replacing
R26 and R80. The chief result of the change is
that the amplification afforded to the picture,
which is determined by the parallel combination
of resistors R119 and R25 (2.1 kilohms), is appre-
ciably lower than that in the TV/STA/2. The
overall effect is to enhance the sync-pulse ontput
amplitude relative to that of the picture, so that
the desired range of picture/sync ratios may be
achieved.

The valve V7, operated in the TV/STA/2 with a
low-value anode load as the output stage, is here
utilised as an amplifier to drive the output cathode
follower V14. The output impedance of V14
is given by 1/g, (75 ohms approximately), where
8 is the mutual conductance of the valve. The
external load must, however, be of high impedance
because the valve is not capable of supplyingto a
matched load the necessary current swing, to
follow the input voltage.

The output black-level voltage is determined
by the setting of the potentiometer R112 and the
action of the d.c. restoring diode V15, which
detcrmines the quiescent bias of V14, and hence
the corresponding valune of quiescent cathode
potential. The setting of R112 determines the
voltage corresponding to sync bottom, as V15
serves to clamp the tips of the sync pulses at
this voltage. Because the amplitude of the sync
pulses is stabilised, the black-level voltage at the
grid of V14, being equal to the sum of the voltage
at the slider of R112 and the sync-pulse amplitude,
is also constant:

Lining-up Instructions (TV/STA/2A)

The lining-up instructions for the TV/STA/2A
are identical with those for the TV/STA/2 with
the exception of paras. 5-9 which should be re-
placed by :—

5. Transfer the waveform monitor to the output
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and check that the output signal is 3243V
d.a.p. Adjust the Gais control so that the
output falls by 6 db. Adjust the Crystal Bias
control until the sync-pulse amplitude
reaches maximum. Note setting of control.

6. Advance the Crystal Bias control until the
black-level amplitude changes. Note setting
of control.

7. Set Crystal Bias control to position midway
between the positions found in 5 and 6 above.
Restore the output to normal level.

8. Set the sync-pulse amplitude to the desired
value, normally 16 V d.a.p. If the amplitude
required cannot be obtained, it may be neces-
sary to adjust the Sef Sync Range control as
described in the Test Specification.

9. Adjust R112 to give the required value of
black level, normally +32V.

10. Adjust Gain control if necessary to obtain
required output picture amplitude. The
alteration of the Gain control setting should
not be large and the sync-pulse amplitude
should rcmain unchanged.

11. Set the Clamp Time Constant to give the best
compromise between the removal of low-
frequency distortion and spurious clamping
by noise pulses.

Test Specification (TV/STA/2A)

The apparatus required comprises :—

1 Video-frequency Oscillator 100 kc/s-4 Mc/s

1 Moullin Valve Voltmeter or other similar

voltmeter

1 Avometer (Model 7 or 40)

1 Television Waveform Monitor TV/WM/I

1 Television Test Generator TV/TG/I.

During all tests the main output of the unit

should be terminated in a high impedance.. In
the following tests voltages are given in d.a.p.;
the corresponding approximate r.m.s. figures for
sinusoidal waveforms are given in brackets. The
noise limiter should be out of circuit for the
duration of these tests.

1. With all equalisers set to the Out position
the input impedance measured at d.c. should
be 75 ohms 43 per cent.

2. Switch on power supplies and allow ten
minutes for unit to warm up.

3. Check that the h.t. voltage is 300 and that

the valve feeds are as given in the Valve
Data section. The voltage at the anode and
screen of V14 should be 295, and at the
cathode 16 ; the voltage at the anode of V15




should be 67 and at the cathode 6-4.

The output impedance measured at d.c.
at the Monitor Output plug should be 75
ohms 45 per cent.

Set the Gain control to maximum and apply
a signal at 100 kc/s from the video-frequency
oscillator of amplitude 05 V (175 mV). Meas-
ure the signal amplitude at the cathode of
V5; this should be 21542V (77108V)
Repeat at frequencies of 500 kec/s, 1 Mc/s,
2 Mc/s and 3 Mc/s; the output at these
frequencies should be within 2 per cent of

- that at 100 kc’/s. If necessary adjust the

cores of L1, L2, and L3 and L5 to achieve
this ; the major control is obtained by varying
L3

A television signal, comprising sync pulses
and lift without frame pulses, from the
TV/TG/1, should now be applied to the
input at 1V amplitude. Connect the wave-
form monitor D.C. input to Monitor Black
Level plug and set the waveform monitor
input selector switch to OPEN GrID. Adjust
Gain control until the signal amplitude is
21'5V.

By means of the waveform monitor examine
the clamping pulses at the diodes V11 and
V13; the amplitudes of these pulses should
be greater than 32V and the shape and
duration should be as shown in Fig. 2.6.
If these pulses do not accord with those
shown in the figure, the waveforms at the
various points in the chain of valves V8-V13
should be checked. If the duration of the
pulses at the grid of V10(a) is not within
the range 4-54-0-5 microseconds, €23 should
be adjusted. If the value of C23 necessary
to achieve this lies outside the range 33-68 pF,
the crystal diode G3 should be suspected.
With the waveform monitor set to Open Grid
and connected to the Monttor Black Level
plug, set the Adjust Black Level control so
that the black level is at a potential of -1 V
with respect to earth. Vary the Gain control
setting so that the signal amplitude varies
over the range 85V to 34 V; check that
the black-level voltage does not change by
more than 02V. Restore Gain control
to give signal amplitude of 215 V.

Transfer the waveform monitor to the
Output plug; check that the picture signal
amplitude is 164+-1V. Reduce the output
picture-signal amplitude to 65 V, and adjust
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the Crystal Bias control until the sync-pulse
amplitude reaches its maximum value;
note position of control. Advance the control
further until the black-level amplitude
changes; note position of control. Set the
control to midway between the two positions
found above.

Adjust the output picture signal amplitude
to 16 V. Set Sync-Pulse Amplitude control
to its maximum setting and adjust Set
Sync Range control so that the sync pulse
amplitude is 20 V.

Set the Sync Pulse Amplitude control to
minimum and check that the sync-pulse
amplitude is 104+2V. Check that at no
setting of the control is the picture waveform
affected.

Set the Sync Pulse Amplitude control so that
the output signal sync-pulse amplitude is
16 V. Check that the potential of the sync
bottom can be varied between the limits
+10 and +22V with respect to earth by
means of the control. Set the output black
level at 432 V with respect to earth, These
measurements should be made using the
Open Grid position of the TV/WM/1.
Terminate Monstor Output plug in 75 ohms
and check that the main output amplitude
does not change by more than 3 per cent.
Check that the output measured at the
Monitor Output plug terminated in 75 ohms
is 14003 V and that the black level is at
+140-03 V with respect to earth. .
Connect the output of the video-frequency
oscillator to the external signal input of the
TV/TG/1. Set the TV/TG/1 Ext Sig Level
control to 100, and adjust oscillator output
so that Ext Sig Level meter reads 50.

Set the oscillator frequency to 100 kc/s and
measure the amplitude of the input signal
to the TV/STA/2A. If this is done by means
of a valve voltmeter calibrated in r.m.s.
values for sinusoidal inputs, the meter
reading should be 0-25 V. Transfer the valve
voltmeter to the Monitor Output socket and
note reading.

Repeat 15 above at oscillator frequencies
of 500 kc/s, 1 Mc/s, 2 Mc/s and 3 Mc/s, adjust-
ing L4 if necessary to achieve a frequency
response flat to within 2 per cent up to 3 Mc/s.
N.B.—The reading of the valve voltmeter is
influenced by the presence of the sync pulses
in both the input and output signals and
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hence does not give the true value of the
amplitude of the sinusoidal component.
Further, the ratio of the output signal ampli-
tude to the input signal amplitude is not a
true indication of gain since the picture/sync
ratio at the output differs from that at the
input. Provided,-however, that the readings
of the output voltage in 16 above do not
differ by more than 3 per cent from that in
15 above, the percentage differences may be
regarded as equal to the change of gain
with sufficient accuracy.

Apply a Spike 1 waveform from the TV/TG/1,
and check the time of rise of the output signal.
This should not exceed 0-16 microseconds ;
the overshoot should not exceed 6 per
cent.

Apply a Frame 1 waveform with frame-sync
pulses from the TV/TG/l to the input.
With the Clamp Time Constant set to its
minimum value, check that the sync-pulse
amplitude at the output is constant and
undistorted when the output picture-signal
amplitude is decreased to 65 V or increased

19.

20.

voltage does not change by more than
32V.. Insert a 16 pF-capacitor in series
with the.input and observe that the output
waveform’ suffers little or ‘no distortion.
With an input signal comprising sync pulses
and line saw-tooths, check that the output
picture amplitude when limiting commences
exceeds 32 V.

Measure the input resistance at d.c. and
throw equaliser switches to IN in succession.
Check that the input resistance remains at
75 ohms -3 per cent. If possible, measure
the input impedance at 3 Mc/s. At all
settings of the equaliser switches the magni-
tude of the input impedance should be 75 ohms
+4 per cent and the phase angle of the
impedance should be 0410 degrees.
Connect the output of the video-frequency
oscillator to the amplifier input and connect
the valve voltmeter across R1. With an
input level of 32V (10 V) check that the
frequency résponses of the various equaliser
sections are as set out in the table below.
The maximum error should not exceed

to 25V ; check also that the black-level 0-25 db.
: 1,000-f¢t. Equaliser
200-ft. 400-ft. 600-/1.
Frequency Equaliser Equaliser Equaliser Section 1 Section. 2
db db db db db
10 kc/s 1 2 3 2 4
100 1 2 29 1-8 : 4
300 08 1-8 26 09 4
500 07 1-6 2:4 05 38
700 06 14 2'1 03 37
1 Mc/s 06 1 1-8 01 34
15 05 06 11 0 29
2 0-3 04 08 0 2:3
3 01 02 04 0 1-5
4 0 01
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Noise Limiter

A limiter of a simple a.c. operated type is
fitted in the TV/STA/2A and can be wired into
circuit if desired. A similar type of limiter may
be fitted to the TV/STA/2 and the TV/PSTA/1.

The limiter comprises a small-value capacitor,
C50 (0-005 wF) and a crystal diode G5 connected
in series between the anode of V4 and earth.
The forward time constant determined by the
forward resistance of G5, the anode load RI12
and the magnitude of the capacitor, is relatively
low and hence the capacitor charges rapidly to
the peak value of a repetitive signal. The dis-
charge time constant, determined by the back
resistance of the crystal and the magnitude of
C50, is large and hence the limiter takes current
only on the brightest detail of the picture.

Impulsive interference, which is of very short
duration and not repetitive, is unable to alter the
charge of C50 appreciably. The circuit, therefore
remains of low impedance for the duration of
the impulse and limits its amplitude to that of the
maximum white amplitude in the picture. In
the presence of extremely severe interference the

Instruction V.2
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charge of C50 will change and the limiter action
will be impaired.

Under normal working conditions the limiter
introduces very slight distortion of the picture.
With an input signal comprising sync pulses and
line saw-tooths, the tips of the saw-tooths will be
clipped by the action of the limiter. This action
should be confined to the top 5 per cent of the
saw-tooth waveform.

TV/STA/2B

The TV/STA/2B differs from the TV/STA/2A
only in its modification to give a smaller output
signal. For that purpose the V14 cathode circuit
is rearranged, with a change in the value of R116
and the introduction of an extra component
R120, as shown by the separate diagram in Fig. 5.

The test specification and lining-up instructions
for the TV/STA/2A apply to the TV/STA/2B,
except that voltages measured at the output socket
should be scaled down in the ratio 2 : 1, approxi-
mately.

G.G.J. 0355
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Television Stabilising Ampiifier TViSTA2.

Front View
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PLATE ll.  Television Stabilising Amplifier TV/STA/2. Rear View
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PLATE Ill. Television Portable Stabilising Amplifier TV PSTA'I.

INSTRUCTION

front View

PLATE V. Television Portable Stabilising Amplifier TV[PSTA/I.

Rear View
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PLATE V. Television Portable Stabilising Amplifier TV|PSTA[I. Side View
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PLATE VI.

Television Portable Stabilising

Amplifier TV/PSTA/L.

Reverse Side View
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b
PLATE VIl.

Television Portable Stabilising Amplifier TV/PSTA/I.

As for Plate VI but with Amplifier Chassis lowered into Servicing Position
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PLATE VilI.

Television Amplifier TV/A/l.

Front View

with Cover Plate removed
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PLATE IX.

Television Amplifier TV/A[I.

Rear View with Cover removed
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Plate XI.

INSTRUCTION

Plate X. Television Sending Amplifier TV SA.[. Front view.

Television Sending Amplifier TViSA; 1.

Side view with cover removed.
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Plate XII. Television Sending Amplifier TV/SA/l. Rear view with cover removed.
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Piate XIil. Television Portable Sending Amplifier TV/PSA/I. Front view

Plate XIV. Television Portable Sending Amplifier TV:PSA;l. Top view with cover removed



Piate XV. Television Portable Sending Amplifier TV/PSA/!.

Rear view with cover removed.
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Page reissued December 1961

COMPONENT TABLE: FIGS. 2 AND 3

PAGE |
Comp. Loc. Type Tolerance Comp. Loc. Type Tolerance
per cent per cent

Ci B7 T.C.C. CP47S/PVC 20 LI Dé

C2 Cé B.E.C. CE808/I —-20 +50 L2 F6

C3 D8 T.C.C. SCE77L/PVC —-20 450 L3 L6

C4 E7 T.C.C. CP33N/PVC 20 L4 Q7

cs E6 B.E.C. CE8I8/! —-20 +50 L5 Jé6

Cé K7 T.C.C. CP32N/PVC 25 Lé C3 BBC LD/é6B/10I

Cc7 K6 B.E.C. CE809/I —-20 +50 L7 E3 BBC LD/6B/102

cs M8 T.C.C. SCE79PE/PVC -20 +50 L8 G3 BBC LD/6B/103

Cc9 N7 T.C.C. CP32N/PVC 25 L9 13 BBC LD/6B/104

Cclo P8 T.C.C. CP32N/PVC 25 Lio L3 BBC LD/6B/10S

Cll o8 B.E.C. CE809/i —-20 +50

cl2 P7 Hunt B8I8 20 RI A8 Erie 109 0-25W 2
Ci3 R8 T.C.C. CEI8B/PVC -20 +50 R2 B8 Reliance TW/I/8

Cl4 R7 T.C.C. CP35N/PVC 20 Non-inductive

Cls u7 B.E.C. CE8I1]I -20 +50 R3 cs Erie 9 0-25W 10
Clé FI2 T.C.C. CP46S/PVC 20 R4 Cc7 Erie 9 0-25W 10
C17 Gl B.E.C. CE809/1 —-20 +50 RS Cc7 Erie 109 0-25W 2
Cis HI2 T.C.C. SCE77L/PVC —20 +50 Ré6 Ccé Dubilier BTB IW 10
Cl9 HI1l T.C.C. CP46S/PVC 20 R7 Ccs Erie 9 0-25W D)
C20 I B.E.C. CE809/I —20 +50 R8 D8 Erie 9 0-25W 10
C2l K10 B.E.C. CE809/I —-20 +50 R9 Dé Erie 9 0-25W 10
c22 Ll T.C.C. CP465/PVC 20 R10 K8 Erie 9 0-25W 10
Cc23 LI T.C.C. CSM20N 5 Ril K8 Erie 9 0-25W 10
C24 NIO B.E.C. CE809/I . -20 +50 RI2 L7 Painton P30l 4-5W D)
C25 oll T.C.C. CP46S/PVC 20 RI3 L6 Painton P30l 4-5W 5
C26 PI2 T.C.C. CP465/PVC 20 RI4 LS Erie 9 0-25W D)
Cc27 Qi3 T.C.C. CP46S5/PVC 20 RIS L9 Erie 9 0-25W 10
C28 TIO B.E.C. CE809/I -20 +50 RI6 L8 Erie 9 0-25W 10
C29 ull T.C.C. CP465/PVC 20 RI7 M6 Erie 9 0-25W 10
C30 ui2 T.C.C. CP465/PVC 20 RIS N8 Erie 9 0-25W 10
C3l X113 T.C.C. CP46S/PVC 20 RI9 N7 Erie 9 0-25W 10
C32 G8 T.C.C. SCE77L/PVC —20 +50 R20 06 Painton P301 4-5W 5
C33 G7 T.C.C. CP465/PVC 20 R2I o5 Erie 9 0-25W 5
C34 Hé B.E.C. CE808/ —-20 +50 R22 os Dubilier BTB IW 10
C35 18 T.C.C. SCE77L/PVC —-20 +50 in parallel

C36 B2 T.C.C. 70I1SMP FIN. C 2 R23 os Erie 9 0-25W 10
C37 D2 T.C.C. 70ISMP FIN. C 2 R24 P8 Erie 9 0-25W 10
C3g F2 T.C.C. 70ISMP FIN. C 2 R25 Q6 Erie 109 0-25W L)
C39 H2 T.C.C. SM|007 2 R26 Pé6 Erie 108 0-5W D)
C40 K2 T.C.C. 70ISMP FIN. C 2 R27 Qs Erie 9 0-25W D)
C4l P7 Hunt B8IS 20 R28 Qs Erie 109 0-25W 2
C42 P7 T.C.C. CP32N/PVC 25 R29 R8 Reliance TW/I

C43 Qs Erie PI99/K Insulated 10 Non-inductive

C44 Y7 B.E.C. CE8I8/! —-20 +50 R30 R7 Painton P302 6W L)
C45 M8 Erie PI0O/K Insulated 10 R3I S8 Erie 9 0-25W 10
C46 Fil T.C.C. CSM20N 5 R32 s7 Erie 9 0-25W 10




Instruction V.2

COMPONENT TABLE: FIGS. 2 AND 3

PAGE 2
Comp. Loc. Type Tolerance Comp. Loc. Type Tolerance
per cent per cent
R33 Y3 Painton P30l 4-5W 5 R72 slo Erie 9 0-25W 5
R34 S5 Erie 9 0-25W 5 R73 TI2 Erie 9 0-25W 10
R35 T8 Erie 100 |W 2 R74 (V1] Erie 9 0-25W 10
R36 T8 Erie 108 0-5W 2 R75 vi2 Erie 108 0-5W 2
R37 us Erie 108 0-5W 2 R76 Wi2 Erie 108 0-5W 2
R38 FI3 Erie 9 0-25W 10 R77 Wi2 Erie 109 0-25W 2
R39 Fl2 Erie 9 0-25W 10 R78 ES Erie 9 0-25W 10
R40 Gl Dubilier BTB IW 10 R80 P8 Erie 100 IW 2
R4I GIl0 Dubilier BTB IW 10 R81 R6 Reliance TW/I
R42 G9 Erie 9 0-25W 5 Non-inductive
R43 GI3 Erie 9 0-25W 10 R82 Ré Erie 100 IW 2
R44 HIO Erie 9 0-25W 10 R83 P8 Morganite ANAR
R45 HI3 Erie 9 0-25W 10 50350 19800 with
R46 JI12 Erie 9 0-25W 10 screwdriver slot
R47 I Erie 9 0-25W 10 R84 P13 Morganite ANAR
R48 J Erie 9 0-25W 10 15450 19800 with
R49 KU1 Erie 9 0-25W 0 screwdriver slot
RS0 Klo Dubilier BTB IW 10 R85 FS Erie 9 0-25W 5
RS K9 Erie 9 0-25W 5 R86 G8 Erie 9 0-25W 10
R52 Ki2 Erie 9 0-25W 10 R87 Gé Erie 9 0-25W 0
R53 LI3 Erie 9 0-25W 10 R88 H8 Erie 9 0-25W 10
RS54 LIo Erie 9 0-25W 10 R89 H7 Erie 9 0-25W 10
R55 Mi2 Erie 9 0-25W 10 R90 H7 Erie 109 0-25W 2
R56 Ml Erie 100 IW 2 R9I J6 Dubilier BTB IW 10
R57 MI0 Erie 108 0-5W 2 R92 15 Erie 9 0-25W 5
R58 NIO Erie 108 0-5W 2 R93 18 Erie 9 0-25W 10
R59 NIO Painton P306 4-5W 5 R94 J6 Erie 9 0-25W 10
R60 N9 Erie 9 0-25W 5 R95 * Ci Erie 100 1 W 2
R6I! NI2 Erie 9 0-25W 10 R96 c2 Erie 109 0-25W 2
R62 ol3 Erie 9 0-25W 10 R97 El Erie 100 IW 2
R63 PI2 Erie 109 0-25W 2 R98 E2 Erie 109 0-25W 2
Ré4 E8 Erie 9 0-25W 10 R99 Gl Erie 100 IW 2
R65 Ql2 Erie 109 0-25W 2 R100 G2 Erie 109 0-25W 2
R66 Ql2 Erie 109 0-25W 2 RIOI HI Erie 100 IW 2
R67 RI2 Erie 9 0-25W 10 R102 12 Erie 109 0-25W 2
R68 S Erie 100 IW 2 R103 K1 Erie 108 0-5W 2
R69 slo Erie 108 0-5W 2 R104 L2 Erie 109 0-25W 2
R70 Tl Erie 108 0-5W 2 R105 F7 Erie 109 0-25W 2
R7i Sio Painton P306 4-5W 5 RI06 Fé Dubilier BTB IW 10

*Comprises two resistors in parallel of 16-3 ohms each.

FIG. 3

As for Component Table Fig. 2 with the following omission:

Comp.

Loc.

C45

N8




54/ 6GJ/006
DJ 1295

188.5

of the Corporation.

ing Is the property of the British Broadcas'
on and may not be reproduced or disclose i
a third party in any form without the written permission

w
]

his dra
rpora

Co

@ o0:

et

FIG 2

||}—<

TELEVISION STABILISING AMPLIFIER TV/STA/?2

: CIRCUIT

ISSUE 2
[} G K L M i P Q R ) v ! v w X
=5 ;
i
WPUT
RS R
1 814 219 7
VALVE BARESD
d J J
c36 b SR8 38 2 RI00 2Rio2 ca0 ZRI04
conz | 2 Seeo 60048 Seed *o-oove Sies
3 z z
Sl 548
T 5!/’ our o o eFas
L o cvess
2007 : ! ) boorv: L | toeorT_ {
g
J) ) i )J y& ' euT rs_'fm“m‘;’;‘;“ B-PIN GLASS
H-Y{R] Le L9 Lo aTa asa
° aSp ° [ 27k 185, ° 210 4a
4 S a
%ERZI 1:5(27 Lr3e
=10 3 1) -E 10 a
J R)17 £ f—o g L ————
3 a7k ZR82 ¢
3 1 y
$R26 R25 10
MON.BLACK 3 17% i-“‘ 3 € -—
=z 4 > 3
LEVEL N3 doa sme ER33 §—o
v 3 N Z x.
CL‘A(:A: L4 !E‘zso PuLse ‘E 33K | mon 9=
vic 50 4 < AMPLITUDE ] h ~—o
[ ‘
[
0 2 Mg oo 1 i e
cl - R 10 (== 32 J -—o0 =
- pm B 1o | Rz |-~ v k=—o
- 74 — =
026 3 41 9 n:':7 \ Jouteur
3 L ve i
M 3 3
oy 2R2 J V4.6FI4 3 cg S50k V(88 ™ yv7EFSS RS7
E Z 2R93 = R80 - R29 15
E: b: 2270 Tris * ca33 S 1% 6EE NOTES 122
= Sieo > ERIS ras e
270 SoK T cmvu.
SET SYNCH. )
GAIN RANGE !
R42 ' :nra :
10 : a-lo l
' L‘-k )
9 h P s H i:u 7 ! L
Fsk 3 3 v 5T 3isx i -
> T 1 ! FRANE,
i
$Rr70 e € 29
26 F o)
C ¥ila  Vitb | RO7 vies ), g ¥
4 V140 | AN
o
oy 4 o s s S R7
V8 CVIse 3 b vz cvase g (]
Féga-c [ L

I. METER BUILT OUT 70 5002
2. WHEN AN EAC METER i USED A 4300 SERIES RESISTOR

(R79)18 FITTED.

3 C28 70 8§ ADTUSTED ONTEST.

ve




54/66J4/009
DJ 1005

)

LA

a third party in any form without the written permission

ish Broadcasti

Corporation and may not be reproduced or disclosed
of the Corporation.

This drawing is the property of the Br

va

FIG3

i ISSUE 2

e
FROM POWER &3V
suppLy uniT 1OV
]
HEATER  TRANS FORMER 3

3303

45 et
> R
S 4 V9 ECCII

3163
CGI-¢|

L » ’ P a R s T u v w ®
R97 R99
A AR s
< P
SR ZRio4 VALVE BASES
coos | Few L8
3 >
s2
(3]
=)
worr 17— | eoomT 4 @ ===l eriz
t
Le eur o9 Lio
° ° . BUTTON MINIATURE
; 63u B 454 ° 1855 ° IR 10-35 7-PN GLASS 8-PIN GLADS
B7G BBA 9-PIN GLASS
asa
TR -O KT +
E 10 RI4
3 ea T 4 _E 1o
EEQQK =R =R 54 £RIS ':'7; ?
2 E 53K
3 S 39K 2 39K 3_' 33 R82
Lr2 2470
§:§<.5u 2
3 4 R33
EREI swc =
T4 !Eho PuLsE ‘E 53K MON
cé 150y ci4 > AMPLITVOL
! T 2
-0l 8 32
[+
= I” ] 7S
%2R0 3 IE!E (4 "[ourpur
M B_® =150 < V6 5 o
) va. sFi12 EM vagFia 2 6Fi2
ZR70 32RE6 ZRe6 ZR93 < i ¢
Zim 3er0 Sm gar0 Zris cos SwCBE b S
3270 sOK T
SEY SYNCH, i OHT-
RANGE
™
~R42 .
2
=0
< A |
Era L
- 7K
sk 24

viza viebl, R73

-

47
s B <
ECCH S:m"

vi2 =

TELEVISION PORTABLE STABILISING AMPLIFIER TV/PSTA/l : CIRCUIT




INSTRUCTION V.2

Component Table Fig. 4

Comp. Loc. Type ' Tolerance
i Per cent

Cl F2 Plessey Electrolytic CE874 | !
C2 Fé6 " - "
c3 G2 " - "
C4 Gé " " "
Ccs LS T.C.C. CP46S PVC
C6 (o] Hunt 351’A
c7 D8 "
Ll El Pye 6029
L2 Fi woow
RI E2 Erie 109 0-25W =2
R2 E6 woo o
R3 F2 v ’
R4 Fé v "
RS Ké w 9. 410
Ré M6 v ow "
R7 L4 v " +5
R8 K4 oo w +10
R9 J v "
RIO HI Morganite R I'W "
Ril Hé6 “ o "
R12 NS " wow "
R!3 N7 " o "
RI4 Né Reliance TW 1| ‘8S +5
RIS Kl Erie 8 0-5W 410
R16 LI v "
RI7 L3 v "
RI8 K3
TI 83 | Pye6062
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Instruction V.2

Page reissued December 1961

COMPONENT TABLE: FIG. 5

PAGE |
TELEVISION STABILISING AMPLIFIER TV/STA2A

Comp. Loc. Type Tolerance Comp. Loc. Type Tolerance
per cent per cent

Cl B8 T.C.C. CP475/PVC 20 Lt Dé
Cc2 Cé B.E.C. CE808/! L2 Fé6
C3 D8 T.C.C. SCE77L/PVC L3 L6
C4 E7 T.C.C. CP33N/PVC 20 L4 Q7
C5 E6 B.E.C. CE8I8/i LS 16
(o3 K7 T.C.C. CP32N/PVC 25 Lé c3 BBC LD/6B/10!
Cc7 Ké B.E.C. CE809/I L7 E3 BBC LD/6B/102
Ccs M8 T.C.C. SCE79PE/PVC L8 G3 BBC LD/6éB/103
C9 N7 T.C.C. CP32N/PVC 25 L9 13 BBC LD/6B/104
cio P8 T.C.C. CP32N/PVC Lio L3 BBC LD/6B/105
(ol }] o8 B.E.C. CE809/1
Ci2 P7 Hunt B8I8 RI A8 Erie 109 0-25W 2
ci3 R8 T.C.C. CEI8B/PVC R2 B8 Reliance TW/I/8
Cl4 R7 T.C.C. CP35N/PVC 20 Non-inductive
Cis u7 B.E.C. CE8IIjt R3 cs Erie 9 0-25W 10
Cls F12 T.C.C. CP46S/PVC 20 R4 c7 Erie 9 0-25W 10
Cci7 GH B.E.C. CE809/1 RS c7 Erie 109 0-25W 2
Cis Hi2 T.C.C. SCE77L/PVC R6 Cé Dubilier BTB IW 10
Ccl9 HI T.C.C. CP46S/PVC 20 R7 Ccs Erie 9 0-25W 5
C20 I B.E.C. CE809/t R8 D8 Erie 9 0-25W 10
C2l K10 B.E.C. CE809/I R9 Dé Erie 9 0-25W 10
Cc22 LI T.C.C. CP46S/PVC 20 RIO K8 Erie 9 0-25W 10
c23 Ll T.C.C. CSM20N 5 RII K8 Erie 9 0-25W 10
C24 N10 B.E.C. CE809/i RI2 L7 Painton P30] 4-5W 5
C25 Ooll T.C.C. CP46S/PVC 20 RI3 Lé Painton P30l 4-5W 5
C2¢6 P12 T.C.C. CP46S/PVC RI4 L5 Erie 9 0-25W 5
Cc27 QI3 T.C.C. CP46S/PVC RIS R9 Erie 9 0-25W 10
Cc28 TI10 B.E.C. CE809/1 Ri6 L8 Erie 9 0-25W 10
C29 ull T.C.C. CP46S/PVC 20 RI7 Mé Erie 9 0-25W 10
C30 uUl2 T.C.C. CP46S/PVC RI18 N8 Erie 9 0-25W 10
C31 XI13 T.C.C. CP465/PVC R19 N7 Erie 9 0-25W 10
C32 G8 T.C.C. SCE77L/PVC R20 o6 Painton P30l 4-5W 5
C33 G7 T.C.C. CP46S/PVC 20 R2} o5 Erie 9 0-25W 5
C34 Hé B.E.C. CE808/1 R22 (o} Dubilier BTB IW 10
C35 18 T.C.C. SCE77L/PVC in parallel
C36 B2 T.C.C. 701 SMP FIN. C 2 R23 o8 Erie 9 0-25W 10
C37 D2 T.C.C. 70l SMP FIN. C 2 R24 P8 Erie 9 0-25W 10
C38 F2 T.C.C. 701 SMP FIN. C 2 R25 Q6 Erie 109 0-25W 2
C39 H2 T.C.C. SM1007 2 R26 Pé6 Erie 108 0-5W 5
C40 K2 T.C.C. 701 SMP FIN. C 2 R27 Q5 Erie 9 0-25W 5
C4l P7 Hunt B8I5 20 R28 Qs Erie 109 0-25W 2
C42 P7 T.C.C. CP32N/PVC 25 R29 R8 Reliance TW/I
C43 Qs Erie PI00/K Insulated 10 Non-inductive
C44 z8 B.E.C. CE8I8/I R30 R7 Painton P302 6W 5
C45 M8 Erie PI99/K Insulated 10 R3l S8 Erie 9 0-25W 10
C46 S7 B.E.C. CE9l| R32 s7 Erie 9 0-25W 10
C47 u7 T.C.C. CP47S/PVC R33 S6 Painton P30l 4-5W 5
Cc48 us B.E.C. CE809/| R34 S5 Erie 9 0-25W 5
C49 Wé B.E.C. CE809/I R35 T8 Erie 100 | W 2
C50 o3 Hunt B8IS R36 T8 Erie 108 0-5W 2
C5l Fll T.C.C. CSM20N S R38 FI3 Erie 9 0-25W 10




Instruction V.2

COMPONENT TABLE: FIG. 5

PAGE 2
Comp. Loc. Type Tolerance Comp. Loc. Type Tolerance
per cent per cent

R39 Fi2 Erie 9 0-25W 10 R83 P8 Morganite ANAR 50350
R40 Gll Dubilier BTB IW 10 20800 with screwdriver
R41 Gl0 Dubilier BTB IW 10 slot
R42 G9 Erie 9 0-25W S R84 QI3 Morganite ANAR 15450
R43 GI3 Erie 9 0-25W 10 20800 with screw-
R44 HIO0 Erie 9 0-25W 10 driver slot
R45 HI3 Erie 9 0-25W 10 R85 FS Erie 9 0-25W 5
R46 52 Erie 9 0-25W 10 R86 G8 Erie 9 0-25W 10
R47 J Erie 9 0-25W 10 R87 Gé Erie 9 0-25W 10
R48 I Erie 9 0-25W 10 R88 H8 Erie 9 0-25W 10
R49 Kl Erie 9 0-25W 10 R89 H7 Erie 9 0-25W 10
R50 K10 Dubilier BTB IW 10 R90 H7 Erie 109 0-25W 2
R51 K9 Erie 9 0-25W 10 R9I )6 Dubilier BTB IW 10
R52 Ki2 Erie 9 0-25W 10 R92 JS Erie 9 0-25W 5
R53 LI3 Erie 9 0-25W 10 R93 8 Erie 9 0-25W 10
RS54 LI0 Ecie 9 0-25W 10 R94 )6 Erie 9 0-25W 10
R55 Mi2 Erie 9 0-25W 10 R95 Cl Erie 100 IW 2
R56 MH Erie 100 IW 2 in parallel
RS7 Mio0 Erie 108 0-SW 2 R96 C2 Erie 109 0-25W 2
RS8 Ni0 Erie 108 0-5wW 2 R97 El Erie 100 IW 2
RS9 Ni10 Painton P306 4-SW S R98 E2 Erie 109 0-25W 2
R&0 N9 Erie 9 0-25W 10 R99 Gl Erie 100 IW 2
R6I NI2 Erie 9 0-25W 10 RI100 G2 Erie 100 IW 2
R62 013 Erie 9 0-25W 10 R10I Hi Erie 100 W 2
R63 P12 Erie 109 0-25W 2 R102 R Erie 109 0-25W 2
R64 ES Erie 9 0-25W 10 R103 Kl Erie 108 0-5W 2

Ré5 Ql2 Erie 109 0-25W 2 R104 L2 Erie 109 0-25W 2
R66 Ql2 Erie 109 0-25W 2 R10S F7 Erie 109 0-2SW 2
R67 RI12 Erie 9 0-25W 10 RI106 Fé6 Dubilier BTB IW 10
R&8 St Erie 100 1W 2 R107 T6 Painton AP30t 4:5W S
R&9 sto Erie 108 0-5W 2 RI108 T6 Painton P30 4-5W 5
R70 TI Erie 108 0-SW 2 R109 ué Dubilier BTB IW 10
R71 Sio Painton P306 4-SW S RIIO us Painton P30t 4-5W S
R72 S10 Erie 9 0-25W 5 RIIN ué Painton P30l 4-SW 5
R73 TI2 Erie 9 0-25W 10 RII2 us Morganite HNAP 10250
R74 ul2 Erie 9 0-25W 10 with screwdriver slot
R75 vi2 Erie 108 0-5W 2 RIN3 vs8 Erie 9 0-25W 10
R76 wi2 Erie 108 0-5wW 2 RII4 v7 Erie 9 0-25W 10
R77 Wwi2 Erie 108 0-5W 2 RIS X8 Erie 108 0-5W 2
R78 ES Erie 9 0-25W 10 RI6 X7 Painton AP306 4-SW S
R8I R6 Reliance TW/I R1I7 wé Painton P30l 4-5W S

Non-inductive RI18 P8 Painton P302 6W 5

R82 R6 Erie 100 1W 2 RII9 P6 Erie 108 0-SW 2

TELEVISION STABILISING AMPLIFIER TV/STA2B
As for TV/STA/2A, with the following exceptions:

Comp. Loc. Type Tolerance
per cent
RIl6 Bil Erie 100 IW 2
R120 Bi2 Erie 100 IW 2
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