Features

Completely solid-state i.f
drive

High-gain four cavity
klystrons
Mo other thermionic devices

Full exploitation of
integrated i.f drive

Full colour performance on
NTSC, PALor SECAM
standards

Suitable for use on systems
to CCIR classification G,
MorN

Solid-state control circuit
logic

Built-in facilities for the
connexion of remote control
and monitoring

Maximum in-operation
access to drive units (unit
can be completely
withdrawn)

Silicon rectifiers

Recycling overload
protection

Auto restore after short
mains failure

High stability of
performance

Can be installed against a
wall

Simpleinstallation

Visible contacts earthing
switch

Mo floor ducts required

Introduction

The type B7309 Amplifier together with the
advanced B7317 Marconi Salid-State i.f
Drrive Transmitter and an external Combining
Unit System Assembly is evailable in two
varsions to produce either 0KW or 2BKW
poeak vision output.

Wall-provan, four-cavity, high-gain vapour-

phase cooled klystrons are used in both
wigion and sound sockets, providing long
service with minimum maintenance.

Circuit description
& detailed description of the solid-state i f
drive is given below, The vision output from
the drive passes via the circulator to the vision
klystren. The drive sound output is also fed to
the input of the sound klystron via a circulator.
The solid-state logic control circuit brings
on the supplies in the carrect sequenca,
including the necessary delays, The
transmitter can be controlled locally by two
controls, or from a remaote paint by operation
of one or two controls,

Protection and safety

Owerload circuits protect the beam supply.
Under fault conditions the supply 18 removied,
but can ba permitted to recycle three times
betore 'locking out’ in order to prevent &
transient fault condition taking the
transmitter out of service. Supplies are also
protected by circuit breakers on the a.c input.

All d.c supplies use silicon rectiliers and the
aquipment is protected against damage from
mains-borne surges of up to 2000V peak and
against any intermally generated surges,

Acreflected power trip operates when the
reflectad wawve in the klystron output line
axcesds a gafa value, and iz included In the
ratycling circuit.

A mains isolator switch, interlocked with an
aarthing switch having visible earthing
contacts, is built into the transmitter. Access to
high-veltage points can only be obtained by
using a key which is trapped in the lock until
the isolator is 'off and the points sarthed. The
transmitler is designed to comply with IEC
safety regulations.

Combining unit assembly

Anexternal B8152 Rotamode combining unit
is used to combine vision and sound at the
cutput of the kystron amplifier, Thisincludes a
notch filter which attenuates the colour
sub-carrier lower sideband.

The standard assembly incledes harmonic
filtars and power monitoring devices, but a
water cooled test load and 155mm [G%in)
coaxial changeover switch are optional items,

Cooling system

Distilled or demineralized water is pumped via
the klystron body to the klystron boiler. The
steam and gxcess water from the collector are
separated in an extornal “weir', ovar which the
weater retums o the reservair,
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Corrections and Video
Processing

Plessea refer to the block diesgram above which
iz described from a signal processing aspact.
The video input is first fad to a hum strippar
followed by an amplifier.

Reconstituted sync pulses

The sync pulses finally added to the picture
waveform are produced by a pulse generator
circuit which is triggered on and off at the half-
amplitude paints of the incoming sync pulses.
In this way the sync pulse duration remains the
game as that incoming, but the regensrated
pulss has carefully comtrolled rise and fall
times and has a constant amplitude fora
variagtion of incoming sync amplitude of +3,
—GdB relative to the normal lavel. The
reconstituted pulses are added following the
clamp disturbance blanker.

Syne interval clamping

Back-porch clamping in the signal path is
minimized in order to reduce distartion in the
colour-burst area. The block diagram shows
how the video path is divided. After
chrominance filtering, one signal is used to
drive the clamp and blanking-pulse
generating circuitry, whila another is back-
porch clamped and sync separated. The
separated aync pulses are carefully matched
in timing and amplitude and subtracted from
tha signal in tha main path.

2

MAKLAL SOUND
POWER LEVIL

The resulting video signal without sync
pulses s passed to the differential phase-
correction circuits, which require a clemped
signal. This is achieved by clamping at
blanking level during the sync interval period.
A blanker follows later in the circuit which
ramoves the hard syne interval clamp "prints”
before the signal is fed to the sync adder.

Peak whita limitar

In the section of the video processing circuitry
where only the picture portion of the signal is
presant, the block disgram shows how the
signal route splits into four parallel paths, two
of which are concerned with peak whita
limiting. The uppermaost path is chrominance
filtered and the remeining luminanca signal is
processed to provide 8 signal which is zero up
to a presat value, and beyond this provides a
signal equal in value but opposite in sign to
the main signal. This signal is fed via the
second path but suitably delayed. The twe
signals are then combined and the resulting
siginal is peak white limited but with the
chrominance information unaffected,

Out-of-band radiation

This is restricted by a filter inserted atter the
differential phase corractor and peak white
limiter, to suppress video frequencies which
might cause modulation products outside the
authorized channel.

Group delay correction
This corrects distortion caused by the sound
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notch in the external vision and sound
combining unitand the out-of-band radiation
filter described above. Since this distortion is
in the single sideband portion of the r.f
spactrum it is conveniently corrected at video
frequencies, the components being integratad
with the out-of-band filter. Group deley
distortion i alao caused by the vestigial
sideband filter. If corraction is applied at video
itintroduces undasired effects in the
comesponding portion of the wanted sideband.
Correction is tharefora applied at i.f, the
components baing integrated with thev.s.b
tiltar.

A position is provided for a receiver group-
delay pracorrector, available as an optional
axtra when specifiad by customer

Differential phasa correction
Carrection is requited only in the region of the
chrominance subcarrier and its sideband. In
the r.f spectrum this is entirely within the
single sideband area and correction clreuits
operating at video frequencies will be entirely
satisfactory. Correction is applied in the
phcture only signal circuit using the twa other
paths parallel to the peak white limiter. In each
path the signal passes through an amplifier,
One amplifier inverts tha signal. The gain of
the ather can be changed at adjustable onset
lewals. The two amplifier outputs ere added,
resulting in a small difference signal with an
amplitude which is dependant upon the
instantanecus amplitude of the main signal.



This difference signal is then passed through a
quadrature network and added to the peak
white limited signal, The result of the
quadrature addition of the small difference
signal i3 to produce a resultant negliglbly
different in amplitude from the main signal, but
altgred slightly in phase, this sharation being
picture level dependent. The potentiometers
which determine the variable gain onset levels
therefore function as differential phasse
contrala.

Differential gain corraction

This occurs in the i.f section, immediately
following the v.s.b filter. A single transistor
ampdifier is used, with emitter degeneration
which is modified by diodes which begin
conduction at adjustable threshald levels. A
total of eight diodes with separate onget
controls is provided. Since the signal atthis
pointis a modulated envelope, and the diode
circuits change the gain on one side of the
envelope, an asymmetrical wawveform is
produced. This amounts to distortion of the r.f
cycles of the envelope and is remedied by
passing the signal through a lowpass filtar to
remaova tha r.f harmonics.

Tosimplify the cperational adjustment of the
differential gain corractor the circuit employs a
gain control loop, This maintains a constant
sync pulse level at the output of the comrector
and abviates the naed to monitar and
continually reset the unit gain as the carrection
is applied.

A separate unit, the linearlty corrector,
fallows, the function of which isto correct the
power dependant linearity deficiencies of the
vision klyatrom amplifier which occur towards
blanking level. The cutput of this unitis a
fully processed vision signal which is fed via
en electrenic attenuator, to the mixer unit

Vision Modulator

Aftar the addition of reconstituted synes and
processed video the signal is applied to the
ring modulator operating ot 38-9MHz,

Frequency Modulator

F.M sound is generated at the sound ifin a
modulator govermed by an &.f.c circuitin
which special cere has been taken to avoid the
phencmenon known as lock-out” which
oocurs on some moduletors gs a result of
ovarmod ulation.

The output frequency is mixed with twao

crystal- controlled fraquenciea at O0-5MHz
abowve and below carrier. The resultant
0-6MHz products are datectad in a
discriminator and the outputs compared to
produce the a.f.c correction voltage. The
modulator employs a simgle discriminator
which is switched at a sub-audible rats
batwean the two paths, togathar with a
storage comparator, 50 that inaccuracies
resulting from discriminator driftare
aliminated,

Mixers and Solid-State
R.F Amplifiers

Vision and sound, at i.f, fead into similar
mixer stages, A single heterodyne oscillator
followed by a multiplier and 3dB splitter
provides the local oscillator signals. The
mixers are of tha balanced diode type
raproducing both sum and difference of i.f and
heterodyne frequencies at the oulput. A two-
element Butterworth comb line filter is also
incorporated in the stage to give
approximately 20dB rejection of the sum
companent. The difference frequency is
coupled to the next stage. In the case of the
sound mixer a stub assembly is connectad in
the line between its input and the 3dB splitter
output to prevent undeairable cross
madulation between the vision and sound
drive chains.

The vision mixer is followed by a switched
variable attenuator having 1dB steps. This is
followed by a wideband amplifier having
approximately 10dE gain, With soma
klystrons this gain may not be requited at all
frequencies and the ampdifier can then be
by-passed. Mextin the chain is a band-pass
filter to remove the unwanted products of the
mixing process. An approximately 30dB
wideband amplifier follows, and is succeaded
by two untuned, balanced, amplifiers, having
typical gaing of BdB and 6dB respectively,
befare the output circulator.

Fewwer components are invalved in tha
sound chain, the mixer being followed by only
the 10dB amplifier. filter and 30dB amplifier
before the output circulator.

All the amplifiers referrad to above ara
widaband, solid stata types and have wall-
matched input characteristics. This, together
with the output circulator, permits ready
replacemant of faulty units with minimem
degradation of parformance.

Leval indicaters are driven from detector
probes in the vision output amplifier, and in
the sound outputling,
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MNote : Heat exchangers and cooling fans
located to suit building

Control of Output
Levels

An important design feature of the drive istne
aperational simplicity of the control governing
the three basic outputr.flevals, e "SYMC
LEVEL'", ‘BLAMKING LEVEL' and "WHITE
LEVEL'". These three controla ara situated on
the front pansels. The sequence of control
adjustment, prior to switching the
transmitter into the automatic lavel control
mode is also clear and logical :
1} Initially the automatic level control switch
{ontheai.funit) is satto"MAMNLUAL",
2} The 'SYMC LEVEL  controd is adjusted to
provide the correct r.f power lovel at the peak
of the synchronizing pulse. The action of this
contral is to adjust the d.¢ control valtage for
the olectronic attenuator praceding the mixer
stage,
3) The 'BLANKING LEVEL control is then
adjusted to set the comect r.f level at blanking,
The contral isin fact a gain control determining
thi amplitude of the reconstitutad syne pulaes.
4 White tewel in the r.f envelope,
corresponding to peak white in the vidao
waveform, is sat by adjusting the "WHITE
LEVEL’ control. In practice this adjusts the
amplitude of the "pictura only signal after
sync stripping in the video processing circuits.
5] The adjustments described above provide
the corract relative levels in the r.f envelope,
Finally the Automatic Level Contral switch is
setto"ALC . Usually the r.flevels will then
alter slightly, while retaining the correct
relative values, and the a.l.c is adjusted to
rastora tha correct peak power level. Tharf
output level selected as a reference is than
maintained automatically. A choice of
raference level is provided, the operator
cheosing either syne tip or blanking level by
the position of an internal coaxial connactor.
Feed-back for operation of the a.l.c unit is
obtalined from a d.s.b detector in the vision
transmission line to the combining unit.
Motorized control of sync blanking and
white lavels is vailable as an optian,

Ordering Information

1-U.H.F Amplifier Type B7309 supplied
complete with two klystron assamblies and
warking klystrons.

1=IJ.H.F L.F Drive Type B7317 complete with
wiorking crystals end oscillator,
1-Rotamade System Assembly.

1=Heat Exchanger.

1—gat installation equipment including
transmission line, steam piping and water
piping.

1-set technical manuals.

If required, motorized level controls should
bespacified.

Tha receiver group delay correctoris only
included for systam M and should, if required,
ba separately specified and ordered for other
systoms.

Additional equipment, such as water-coolad
test load, automatic voltage regulators, output
trangmisgion line, installation matarials {a.q.
air ducting, test load water pipewark, etc.) is
readily available and can be suppliad to order,

When ordering, or inquiring about this
equiprment, the following details will enable
your requiraments to be dealt with prompily.

Transmission standard to be used {CCIR
classification G, K, |, M, orN).

Working frequancies {including offset, if
anyl.

Powar supply system available, giving
voltage, regulation and frequency and
stating whether three- or four-wire.

Altitude of site above sea level and axpectad
ambient temperatures.



Data Summary

Poweér output:

Wision 40kW.

Sound BEW or kW,

Wision 26kW.

Sound SkW or 2-5kW.

Warking frequeney: Suppliod adjusted to
spacified channel in the rangse 470 ta B00MHE.
Modulation standards : Vision ABC
Negative modulation, NTSC, PALorSECAM
standards,

Sound - F3.

R.F output load impedance : B0
unbalanced. Performance measurements ars
made using a durmmy load having an input
v.8w f Inthe passband of 1-04 or better.
Maximum v.s.w.r:1-5:1,

Dutput connector: 8kin ELA,

Carrier frequency stability:

{owver a temperature rangeof £10°C.)
Wislon carrier : S500Hz/month.

Sound carrier: 500Hz/month.
R.Fharmonics and spurious radiations:
The mean power of any spurkous emission to
to the cutput transmission fine will not excesd
20mW,

Video input voltage : 0-5V to 20V peak-to-
peak composite with a pictura te syne pulse
ratio of 70,/30.

Video input impedance: 7B0 with a return
foss of not less than 30dB up to BMHz.

Video input connector: TNC.

Vision amplitude/frequency response:
Maeagured at the combining unit output.

For & 625-line system { CCIA classification "G")

Frog. rel. to Limnits {dB)
camier (MHz) Max. Min.
-4 43 -30 -
=1-26andbelow -20 -
-0 76 +0-5 -4
-0-5 +05 =15
Ot +1-5 +0°B ]
+4:0 +0:5 =10
+4:43 +HOB -1:B
+5 +0-5 -6
+6' B -20 =

For a 525-line system [ CCIR classification "M’)
=368 -42 -

=1-26 andbelow -20 =
=0-76 +0-5 -3-0
=06 +0-5 —1-6
+0:2 Rafarence

+0 5103 58 +0-5 =10
+4-18 +0-6 25
+4-761a7-76 -20 -

Eguivalent responses can be given for ather

EyEtams.

Group delay/frequency characteristic:

Adjustable to user's requirements by the

addition of a receiver group delay precomecion

if raquired . \Without this characteristic iz

basically flat within the following tolerance

graticule:

0-1 103 0MHz £40ns, decreasing linearly 1o

4-43MHz £ 20ng, increasing lineary to

4-BMHz £80ns.

{For system M a receiver group delay pra-

comactor forthe spacified FCC

charactaristic is stendard supply).

Pra-comector can ba swilthed aut.

Synclevel voltage variation:

{a) Forvarlationin pictune from black tawhite,
nat more than 2-5%.

{b] Forvarlations of Input sync amplitude of
upto +3, =6dB from nominal value, not
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mora than 2% (sync=100%).
Blanking level voltage variation:
{a) Farvariationin picture from back to
white, not more than 2% (sync="100%}.
{b) Forvaration of input sync amplitude of up
1o +3, —B8dB from nominal valua, not morna
than 1% (sync=100%)
Modulation capability :
Tha traramitter can be modulated to 3%
{sync=100%) but is pguipped with a white
limiter, effoctive only at frequancies below
1MHz
MNoise and Hum : Not worss than - 404B
pedk-10-peak (or ~43d B r.m .3} relative to sync
tip level voltage.
Field frequency square wave tilt:
Mot mare than 2% of the black-to-white
interval, excluding first and last 250us of bar
using CCIR Rec. 412-2, Test Signal No. 1.
2T pulsa and bar response: Pulse K factor
not mere than 2%. Bar K factor
rot mare than 1%.
Spurious phasa modulation : With full
picture amplitude sina wave modul ation
betwesn 30Hz and 15kHz, sound noise
{maasured an a B0us da-emph. intarcarier
demodulator with a line freq. filter) will not be
worsas than — 46d8 ralative 1o £50kHz
deviation at 400Hz.
Line time linsarity :
Using a compaosite test signal conslsting of a
10 risor stairease waveform batween blanking
level and white, the ratic of the minimum (o
maximum step amplitude will not be less than
0-858.
Differential gain:
The test is made using a compaosite signal
consisting of a 10 riser staircase waveform,
the amplitude of which is adjusted to give
medulation levels between 78% (sync=100%)
and 20%. On this is superimposad a colour
subcarmier sinewave with a peak-to-paak
amplitude of up to 40% of the staircase
amplitude. Under these conditions, the
differential gain, beang detined as the ratio of
the minmum to maximum samplitude of the
ginewave, will not be less than 0-95,
Differential phase:
Lsing the sama test signal as for differential
gain, the phase of the colour subcarrier on any
step will not differ by more than +3° from that
af the subcarrier buest.
Audio input level at 400Hz :
=10dBm +12dBm for £25kHz deviation.
—d4dBm to +18dBm for £50kHz deviation
Front panal input lewal adjustment
+5d B, continuously varabla, within the
ranga given abowve,
Audio input impedance : 8000 balanced
Audio input connaxion : Terminals.
Pre-emphasis : 50us or 755 (presst at
Tactory ). Can beswitched out for test purp oses.
Change of sound cantra frequency with
mod : Less than 2 200Hz for deviation up 1o
b B0k Hz.
Audio frequency response :30Hz 1o 15kHe,
within &1dB relative to the appropriate
pre-emphasis curve.
Audio harmonic distortion: 30Hz to1BkHz
less than 1%.
F.M Noise: Betterthan — 60dB {unweighted)
relative to £ 50kMz deviation.
A.M Noise: Bettor than - B0dE, r.m.s noise
relative 1o carrier leved.
Synchronous amplitude medulation :
Better than —40d8, r.m.s relative to carrer level
when devisting +50kHz st 400Hz.
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Cooling system : Klystron collactors vapour
phase cooled using demineralized water |
klystron body water coolad. Forcad air cooling
is used on the klvstron gun and two final
cavities, Provision is mada to remove cabinet
haat by an axternal Tan.
Ambient temparatura range : Dparational
between +1°C and +40°C at sea level,
performance specification maintained over
approximately £ 10°C within this range,
{Transmitter only : does not apply to heat
exchanger which must be specified for
pravalent climatic conditions).
Maximum altitude: 1800m (60001t) above
sea level (approx).
Maximum relative humidity : 35%.
Warm-up time : 5 mins.
Power supply : 400V, 410V, 420V, 430V,
4400, B0Hz to 60Hz, three phase four wire,
{ Oven supplies can be connected intemally or
1o on external single-phose supply.)
Internal protection is provided against mains
borne surges of short duration and up to
20000 peak. Whens higher level surges are
probable external surge limiting devices should
b fittad,
Automatic restoration after mains
failure : Occurs if mains supply fails for not
more than 30 seconds,
Variation of supply voltage : = 2%, with
max. £0-5% phase imbalance.
Variation of supply frequency: +1Hz.
Typlcal power consumption {including an
allowance of 13kW for heat exchanger and
cabinet cooling fans) with black picture and
sound : Approx. 1 98kW for J0kW output
(146K for 25kW), at 03 power factor, using
low band klystrons, and 10:1 V5 ratio.
Finish : B7309 ; Cabinetdark grey. Front
panels and doors light grey, B7217 : Cabinet
dark grey. Front panels morning mist.
Lagend: English.
Controls and indications:
Controls: Rotary sequence switch : OFF,
AlR, HEATERS, FOCUS, H.T ON, and
REMOTE. Overload reset button.
Indications: Detadled control sequencs
status lamps, individual overdoad lamps ('off’
indicates fault), and lockout lamp.
Remote control: Extemnal equipment should
provide one (for direct-on utilizing bulit-in
delays) ortwo (for standby/h.t on sequenca)
make/break contacts rated for 2A at 24V d ¢
‘Make’ brings transmitter on and ‘break’, off.
Matorized control of sync, blanking and white
level controls is availeble as an option.
Ramote indications : Most ol the status
indications on the transrmitter can be repeated
rarmately by providing logic outputs, and
important analogue parameaters can be
telormatered 1o spocial order,
Dimensions: Please ses diagram on page 3
for plan dimengions
Transminer

Height : 2-06m (&t Sin)

Weight : Approx 5500kg (12,0200b}.
Combining unit {Rotamaoda),

Height | 1:32m (4f14in)

Waight : Approx: 120kg (2641b).
Parallaling Unit

Height ; 2-06m (6F in)

Weight : Approx 180kg (4001b).

This document gives onlby a general cascription of the
product (s} and shall nof fonm part of Sny Gontrest

Froem famm bo time hangies may be made in the products
or bn the cond(ons of supply.
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