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SPECIFICATION

OPERATING FREQUENCIES Vision—45 Mc/s. and 61-75 Mc/s.
Sound—41-5 Mc/s. and 5825 Mc/s.

CIRCUIT 21 valve Television superheterodyne for London
or Birmingham transmissions.

DESCRIPTION BT1091B—Table Receiver
BT1093 —Console Receiver

POWER SUPPLY 200/210/220/230/240/250 Volts 50 cycles.
POWER CONSUMPTION 170 watts.
SENSITIVITY Vision—London—20 pV For full modulation
Birmingham—50 pV of C.R. Tube.
Sound—London—10 pV For 50mW at 30%,

Birmingham—20 nV modulation. .

VALVES Vision Receiver—6, Z77 : L63 : D77.
Sound Receiver—W?77 : DH77 : D77 : KTé1.
Line Time Base—2, L63 : EL38 (Muilard).
Frame Time Base—L63 : KTé1.
Rectifiers—2, MU14 : U37. .
Cathode Ray Tube—G.E.C. Type 6504,

SPECIAL FEATURES Fly-back E.H.T.
Sound Interference Suppressor.
Picture Interference Limiter,
Electro Magnetic Focusing.

TELEVISION AERIAL INPUT 60 Ohms—Unbalanced.

PICTURE DETKILS Tube Size—9 in. Diam. Face.
Picture Size—7-5 in.x 6:0 in.
Colour—Blue-White.

SOUND OUTPUT 2 Watts.

SPEAKER 6} in. Diam. Permanent Magnet.
3 Ohms Speech Coil impedance.

OVERALL DIMENSIONS BT1091B—22 in.x 17 in.x 12} in.
BT1093 —23§ in.x 35§ in.x 18§ in.

WEIGHT BT1091B—S55 Ibs.
BT1093 —77 Ibs.

2



CIRCUIT DESCRIPTION
VISION

R.F. Stages. The aerial input stage is a bandpass transformer with a
secondary—L2 for London reception, L3 in parallel with L2 for Birmingham—
tuned by the input capacitance of V1, and its primary tuned by T1 (London)
or T2 (Birmingham). Adjustment of T1 or T2 allows the shape of the pass-
band to be controlled. Bandpass coupling is also used between V1 and V3—
L5 and L6 for London, shunted by 1.4.and L7 for Birmingham—to give an R.F.
bandwidth sufficient to allow good reception of both sound and vision signals.

The gain of V1 is controlled by variation of its cathode potential with
variable resistor RS—SENSITIVITY ; anetwork comprisingR7, R4, R93, apply-
ing the resulting bias to the grid and suppressor of V1 in the correct proportions
to vary the gain without altering the damping and tuning of the input circuit.
The main function of R5 is to reduce the signal input to the mixer
sufficiently to avoid inter-modulation between the sound and vision signals.

The output of a separate oscillator valve V2 is coupled to V3, which,
operating as a grid mixer, produces intermediate frequencies from both the
sound and vision signals, in its anode circuit. The oscillator frequency is con-
trolled by fixed and preset capacitances C5, C6, T3, for London reception,
with C6 removed for Birmingham.

LF. Stages. The Vision I.F. is amplified by stages V4 and V5, employing
wide pass-band transformers ; the amplification, and therefore the picture
CONTRAST, is regulated by a bias control R24, in the cathode circuit of
V4. A rejector circuit tuned to the sound frequency is included in the cathode
circuit of V5 and minimises the transference of sound signals into the video
stages. Further sound rejection is effected by the coupling circuit L12, C11,
T4, which acts as a sound I.F. absorption trap.

A diode—part of V6—demodulates the I.F. output of V5, and the result-
ing video signal is developed as a positive going potential at its cathode:
a low-pasg filter forms the diode load.

Video Amplifier. V7 amplifies the demodulator output, and the result-
ing negative-going signal is directly coupled to the cathode of the C.R. Tube from
a low-pass filter in the anode load, which helps maintain an even amplification
over all the useful video frequency range. The tendency for the gain of the
stage to drop at low frequencies, as the de-coupling efficiency of the cathode
and screen by-pass capacitors decrease, is reduced by the increase in value of
the anode load as C30 becomes less effective in by-passing R36, and the increase
in the time constant of the grid/cathode circuit by the inclusion of R31
in the grid/cathode return. Compensation for the high positive potential
applied to the cathode of the C.R. Tube is provided by potentiometer R42,
which, by biasing the modulator electrode of the C.R. Tube, controls:
BRIGHTNESS.

Picture Interference Limiter. A precaution against interference peaks
of short duration—ignition noise, etc.—overloading the C.R. tube and produc-
ing an objectionable increase in spot size, is provided by diode V6a, shunting the
cathode-modulator circuit of the C.R. tube. It is arranged that normal
maximum white signal inputs are just insufficient to cause the diode to con-
duct : sharp peaks of interference however, that may be super-imposed upon
the video signal, drive the anode of V7 and hence the cathode of V6a to a
more negative value than that which corresponds to full brightness level.
Thus the diode conducts, and limits the signal input to the C.R. tube to be just
less than that required to overload it and cause spot defocusing.

As cathode-modulator potentials for full brightness differ between C.R.
tubes, it is necessary to compensate the diode circuit to ensure that the diode
conducts at the appropriate level for the C.R. tube in use. A diode ** backing-
off 7 potential determined by the value of R39 controls this level, and is
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varied to meet the demands of differing C.R. tubes by alteration in the value
of the resistance. Differing degrees of limiting may also be obtained by
altering the value of R39, the most satisfactory condition for a given situation
being found by experiment—see ADJUSTMENT OF PICTURE INTER-
FERENCE LIMITER on page 8.

F1

Sync. Separator. Pulses for synchronising the time bases are developed
from the video signal by the action of V9, operating as a self regulating ampli-
tude'discriminator. The video signal is fed to V9 grid, and because no standing
bias is applied to the valve, grid current flows during the positive peaks repre-
sented by the synchronizing intervals, and self-biases the grid to an extent
dependant upon the mean value of the applied video signal., The result is
that whatever the picture content of the received signal, only the pulses repre-
senting the synchronizing intervals cause anode current to flow, and as the
grid base is limited by a low screen potential the anode current is in the form of
short steep sided pulses coincident with the synchronizing intervals.

The time base synchronising pulses are taken from the anode circuit
of V9, the line pulses being fed through C52, and the frame pulses developed
across an integrating circuit R92, C64.

Frame Time Base. The vertical trace currents are produced by a
hard valve time base, comprising V20 and V21. Its action in the free running
condition—when a transmission is not being received—is as follows :(—C62
charges exponentially through R85, and its rising potential applied to the grid
of V21 causes an increasing current to be passed by the valve. This induces
a correspondingly increasing current in the scanning coils producing a top to
bottom movement of the trace. The negative-going potential at the anode of
V21 is applied to the grid of V20 and in association with the V20 cathode
potential across (61 and R86, maintains the valve at cut-off for the duration
of the trace. Towards the end of the trace—bottom of scan—a point is
reached when the potential across C62 is sufficiently high to cause V20 to
conduct, and C62 discharges through V20. The resulting decrease in V20
anode potential drives V21 rapidly towards cut-off and causes a swift bottom
to top movement—fly-back—of the trace. The consequent positive-going
potential at the anode of V21 is fed back to V20 grid to complete the process
of opening that valve, thus accelerating the discharge of C62.

In the synchronized condition—during reception of a transmission—
negative-going synchronizing pulses are applied to the grid of V21, and
modify the action of the time base by determining the instant at which V21
starts to cut off.

The frequency of operation of the time base in the free running condition, -
is controlled by R86, which, by regulating the cathode potential of V20,
determines the point on the trace at which the valve starts to conduct. When
sync. signals are applied, R86 acts as a control of VERTICAL HOLD, by
biasing V20 correctly for effective synchronism.

A linear saw-tooth current is needed in the scanning coils for a linear scan,
but a non-linear anode current is required in V21 to compensate for the shunting
effect of the primary of the output transformer—TR2. A non-linear saw
tooth is therefore applied to the grid of V21, the non-linearity being produced
from the exponential potential across the charging capacitor C62, corrected
by R87, R88, €63, and a further degree of correction is effected by using the
curvature of the valve characteristics, as regulated by the setting of the bias
control ROO—VERTICAL FORM.

The amplitude of trace is controlled by RO1—HEIGHT—which regulates
V21 anode current change by varying the amount of negative feedback intro-
duced into the input circuit.



Line Time Base and E.H.T. Supply. Horizontal trace currents are
produced by a hard valve time base comprising V18 and V19, whilst the fly
back potentials at the anode of the output valve V19 are used for the supply
of EH.T. '

In the free running condition—transmission not being received—its
action is as follows :—

Starting from the point at which both valves are cut-off and the fly-
back has just concluded, C57 charges through R77 and R78, to produce an
almost linear rising potential at the grid of V19. The resulting increase in
anode current in V19 causes a correspondingly increasing current in the scan-
ning coils via the transformer TR3, and produces a left to right movement of
the trace.

V18 is maintained non-conductive during the scanning period by a negative
charge on 56 produced as a result of the flow of grid current caused by the
application of the high positive potential across the scanning coils during the
previous fly-back period. The scanning stroke completed—right hand side
of the scan—a point is reached when the potential across C57 is sufficiently
high to cause V18 to conduct, and thus discharge C57. The resulting decrease
of V18 anode potential drives V19 rapidly towards cut off, and causes a swift
right to left—fly-back—movement of the trace. The consequent positive
potential across the scanning coils is fed back to the grid of V18 to complete
the process of opening the valve, and accelerate the discharge of C57.

The frequency of operation of the time base in the free running condition,
is controlled by R76, which, by regulating the discharge rate of C58, alters
the time for which V18 remains cut off and thus determines the point on the
scanning stroke at which the valve starts to conduct.

In the synchronized condition—during reception of a transmission—the
negative sync, pulses from the anode of V9 are inverted by V16 and applied as
positive-going pulses to the grid of V18, so modifying the action of the time base
by determining the instant at which V18 starts to conduct. Under these
conditions, R76 acts as a control of HORIZONTAL HOLD by biasing V18
correctly for effective synchronism.

The amplitude of trace is controlled by R82—WIDTH—which regulates
V19 anode current change, by varying the amount of negative feedback intro-
duced into its input circuit.

Damping across the secondary of the scan transformer modifies the
oscillatory nature of the fly-back current and is adjustable by R72—HORI-
ZONTAL FORM-——to allow control of horizontal linearity. :

During the fly-back period, the rapid change of current in the output
transformer TR3 produces a very high positive potential across its primary,
which is applied to the anode of the E.H.T. rectifier V17. The rectified output
of V17 charges the reservoir capacitance formed between the inner and outer
conductive coatings of the C.R. Tube to almost the peak value of fly-back
potential, to produce the E.H.T. supply for the C.R. Tube.

Scanning Coils. The time base outputs are applied to two sets of scan-
ning coils combined in one assembly, shrouded by a laminated iron ring, and
mounted on the neck of the C.R. Tube. An air gap in the ring is adjusted
during manufacture for minimum interaction between the coils, and should not
be altered. The picture is built up by a combined horizontal and vertical
movement of the spot, occasioned in the vertical plane by the frame scanning
coils standing vertically in the assembly, and in the horizontal plane by the line
scanning coils lying horizontally.



Focus. Electro-magnetic focusing is employed, the coil being wound
in a magnetic shield and mounted on the neck of the tube. H.T. current is
passed through the coil and a shunt control R50 regulates the flow to control
FOCUS. .

The axial position of the coil on the neck of the tube is adjustable by three
knurled nuts to regulate the centring of the picture.

TELEVISION SOUND

The television R.F. and mixer stages are common to both sound and
vision channels, and provide an I.F. sound signal across L12. LF. ampli-
fication is by V12, and demodulation is effected by the diodes of VI13.
The diode load circuit is of short time constant to maintain the frequency
response and avoid widening interference pulses. The triode section of V13,
amplifies the A.F. signal and in association with the double-diode V14 sup-
presses ignition interference. The output valve V15 is transformer coupled
to a moving coil loudspeaker. '

Noise Suppressor. One diode—V14a—of the noise suppressor rectifies
the A.F. signal applied to its cathode and develops a negative potential across
C48 almost equal in value to the peak level of the A.F. signal. This potential
biases the anode of V14b such that the A.F. signals fed to its anode via C49,
R64, C47 are insufficient to cause the valve to conduct. In the presence of
large amplitude pulses of short duration—ignition interference—the time
constant of C48, R62 is sufficiently great to ensure that the potential across
them stays constant, therefore the bias level on the anode of V14b remains
steady. As however the interference is also being applied to V14b anode, its
potential rises above cut-off, the diode conducts and applies a large degree of
negative feedback to the grid of the triode, thus causing a large reduction in
the amplitude of the interference. A potential, supplied as standing bias to
V14b from the cathode circuit of V13, helps to maintain the diode non-conduc-
tive except in the presence of noise, to avoid distortion of low amplitude
signals.

POWER SUPPLIES

A bi-phase half wave rectifier circuit, using 2 valves, V10, V11, provides
the H.T. for the receiver and time base circuits. The E.H.T. is developed by
the line time base as explained earlier.

The heater winding supplying the noise suppressor V14, is centre tapped
and taken to a point of negative potential in the H.T. line, to minimise the
introduction of hum, into the A.F. circuit.

MECHANICAL SERVICE NOTES

The E.H.T. potential—6-5 kv.—can be dangerous, and great care
should be taken to ensure that power is switched off whilst the chassis
is being handled.

BT1091B

The chassis is of single unit construction with a cabinet designed as an
easily detached cover. Flanges are mounted at the sides of the chassis to
allow the receiver to be lifted or carried, and methods of lifting likely to place
a strain on the cabinet must not be attempted.

In handling the receiver on the bench, the cabinet should always be re-
moved, and the chassis may then be turned upside down to rest on the tops of
the mains transformer, line scan transformer, and the side control panel, to
allow access to the underside.



BT1093

The BT1093 differs from the BT1091B in that the chassis is not fitted with
carrying flanges, and is mounted in a bookcase console cabinet. .

DISMANTLING v
Pull off all knobs—3 at front and 3 at rear.

Remove back cover—held by 5 screws at top and bottom,

Unscrew chassis fixings—2 brass knurled nuts with screwdriver
slots, situated at the sides of the chassis. '

BT1091B

Remove cabinet—the cabinet is held to the front of the chassis on two
spring loaded plungers, and should be slid forward to free the plungers and
lifted away to the extent of the speaker leads.

Remove bottom cover—held by 4 screws set in the feet.

BT1093

Remove transit screws—if not already removed, these will be found
beneath the chassis, 2 at the front and 2 at the back.

Remove chassis—the chassis slides out to the extent of the speaker
connections.

HANDLING OF C.R. TUBE

The C.R. tube, although of robust construction, must be handled with the
greatest care to avoid the possibility of fracturing the envelope or breaking
the evacuation pip. Any such damage is liable to occasion an implosion that
could be injurious to the eyes, and it is strongly recommended that goggles
be worn whilst the C.R. tube is being handled.

Whilst the use of a close fitting mask ensures a minimum of dust collection
on the tube face, occasional cleaning of the face and window using a soft
chamois leather and soap and water will prove advantageous.

If the tube is laid on its face, great care should be taken to avoid scratching
the glass of the screen by contact with rough particles or surfaces.

REMOVAL OF] C.R. TUBE
Remove the back cover and cabinet.
Pull off the Cathode Ray Tube base connector and E.H.T. cap.
Remove the two screws holding the mask-securing-clip to chassis.
Withdraw the tube, complete with mask, from the chassis, whilst holding
the scanning coils to avoid damaging their end connections. A smear of Vaseline

on the neck before replacing the tube will make refitting and subsequent
replacement operations, easier.

REPLACEMENT OF E.H.T. RECTIFIER

The E.H.T. rectifier V17, U37, is mounted inside the line output trans-
former case, and is accessible on the removal of six knurled-head screws secur-
ing the front plate of the transformer. The valve is baseless and is held in
position by its wire end connections, which should be kept as short as possible.
See fig. 9 for wiring details.



ADJUSTMENT OF PICTURE INTERFERENCE LIMITER

The degree of limiting of vision interference is dependant on a bias potential
at the anode of diode V6A and may be varied by altering the value of R39.
This component is formed by 2 resistors of 22,000 and 47,000 ohms connected
in series and mounted above the form controls on the rear pre-set panel.
Shorting links may be fitted across the resistors to allow values of 0, 22,000,
47,000 or 69,000 ohms to remain in circuit, and provide for 4 different orders of
limiting. Receivers leaving works have both resistors shorted.

Increasing R39 improves the limiting but slightly reduces the peak bright-
ness level of the picture.

Modification. In areas of low field strength where the signal to noise
ratio is poor or other areas where violent burst of interference are experienced,
it may be found that the picture black level varies with the interference. This
effect is due to excessive conduction of the diode in attempting to cope with the
high levels of interference, which, in varying the drain on the diode bias source
alters the diode anode and Cathode Ray Tube modulator potentials.  Stabili-
zation of the bias potential eliminates the trouble and a modification to accom-
plish this may be effected by the addition of a large capacitor across R40. The
capacitor should have a value of at least 32 pF. and a working voltage of 100
volts, and be connected between tags C5 and C7—see Fig. 14— with the positive
side taken to CS5.

The muodification is not necessary when the BT151 Vision Interference
Inverter is being used.

POTENTIAL AND CURRENT VALUES

Measurements are approximate only, being average values taken with no
signal input, and the mains transformer correctly adjusted to the supply.
Measurements which are not taken on the decoupled side of a circuit may give
rise to false readings caused by oscillation of the circuit to which the meter is
connected. H.T. measurements are taken from chassis, with an 0-1000
voltmeter having a total resistance of 500,000 ohms. E.H.T. measurements are
taken with an electrostatic voltmeter.

WARNING. E.H.T. potentials are dangerous. Very great care
must be taken when measuring E.H.T., and all appropriate precautions
must be observed.

E.H.T.—anode of Cathode Ray Tube (BRIGHTNESS to minimum)  6,500V.

Unsmoothed H.T.—across C36... 410V,
Smoothed H.T.—across C35 ... 348V.
Receiver H.T.—across C34 ... 310V.
V1 variable bias potential—across R5—SENSITIVITY ... 0/85V.
V4 variable bias potential—across R24—CONTRAST ... 0,80V,
Potential across focus coil-——R50 varied ...  28/37V.
Normal current for best focus ... 150 mA.
Total smoothed current through choke e. 225 mA.
Total receiver current through R48 ... ... 120 mA,

NOTE. The instrument is designed for the valves listed overleaf,
and other types must not be substituted. OSRAM valves are fitted,
unless otherwise stated, and replacements should always be made
with the appropriate type.



Valve Heater Electrode
Functi - Notes
No. Type Volts [Amps Volts mA.
Anode | 250—310 | 9:3—0 SENSITIVITY from
vi 77 R.F. Amplifier 63 | 03 max. to min.
Screen | 240—265 12:4—1-5
v2 Lé63 Local Oscillator 63 | 03 Anode 120 4-0
Anode 230 43
v3 7 Mixer 63 {03
Screen 250 11
Anode | 270—310 | 45—0 CONTRAST from
v4 77 Vision L.LF. Amplifier... 63 |03 max, to min.
Screen | 260—280 | 2—1
Anode 220 10
Vs 77 Vision LF. Amplifier... 63 |03
Screen 250 27
Véa Interference Limiter... Diode
D17 63 |03
Véb Vision Detector Diode
Anode 280 3-8
v? zn Video Amplifier 63 | 03
Screen 240 10
Modu- BRIGHTNESS
v8 6504 G.E.C. Cath. Ray Tube 63 | 04 lator 130--260 min. to max.
Anode 260 0-45
ve n Sync. Separator 63 |03
Screen 30 0-1
vio MU14 | H.T. Rectifier 40 | 2:5 Anode | 356 A.C.
Vi1 MU14 | H.T. Rectifier 40 | 25 Anode | 356 A.C.
Anode 240 70
vi2 w77 Sound L.F. Amplifier 63 (03
Screen 210 2:0
Vi3 DH77 Sound det. and A.F.
Amp. 63 |03 Anode 150 15
vi4 D77 Noise Suppressor 55 | 02
- Anode 275 30
V1S KTé1 Sound output 63 {095
Screen 180 5
Vié Lé3 Line Sync. Inverter ... 63 | 03 Anode 90 82
V17 u3? E.H.T. Rectifier 15 | 0:125| Heater | 6,500 BRIGHTNESS to
min.
vis Lé3 Line T.B, Oscillator ... 63 | 03 Anode 55
Anode 63
V{9 Mullard| Line T.B. output 63 | 14 Controls adjusted
EL38 Screen 260 21 to give picture just
filling the mask.
v20 Lé3 Frame T.B. Oscillator 63 | 03 Anode 35
Anode 320 81
V2t KTé1 Frame T.B. output 63 { 095
Screen 320 1.3




