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G. FARNWORTH, A.M.|.LE.R.E

A NEW

STUDIO VISION MIXER

BD920

S READERS WILL BE AwaRrg from previous
articles in Sound and Vision broadeasting, the
Company manufactures vision mixing and

switching equipment covering a very wide range of
facilities. It is also the policy to provide custom-built
equipment to meet specific requirements wherever the
need arises. The basic units of this custom-built cquip-
ment can, however, be assembled into a straight-
forward vision mixer which will meet most require-
ments. This is the BD920 Studio Vision Mixer which
15 described in this article and which is available in two
versions, without and with ** special eftects ™,

There is a wide demand for a vision mixer which
lies somewhere between the simplest unit, such as used
in outside broadeasting units or the simplest studio,
and the elaborate custom-built arrangements which
are essential for the larger stations. The BI920 is just
such a mixer. It is desigmed as a studio unit but can, in
certain cases, be used ina presentation role!

Facilities are provided for cutting and mixing on an
A/B basis with the addition of two preview panels. In
the case of the * special effects” system one of the pre-
view channels can be used for selection of the keying
signal, In the standard arrangement, one of these pre-
views is controlled from the main control panel of the
mixer while the second may be located wherever it is
required. In addition to the A/B mixer, master fading
to black and by-pass facilities in the event of an elec-
tronic failure are also provided. :

As has already been stated, the mixer can take two
forms; one a straightforward vision mixer (Fig. 1)
and the other a similar mixer with " special etfects ™
facilities (Fig. 2). As will be seen from Fig, 1 the
mixer has 14 inputs of which 2 are kept for the mix
output of the A/B bus-bar and (Fig. 2} the special
efects output. The 12 other inputs may be used for
any sources, synchronous or asynchronous.

f

The equipment comprises a control panel, the 14
inputs 6 output relay matrix panel, the line clamp
amplifier type BD®21 and a group of processing units,
with the addition of an electronic pattern generator
and electronic switch in the case of the mixer with
“special effects . Various units will now be described
in detail.

THECONTROL PANEL

Similar control panels are used for both mixers, the
only difference being that the pattern selector switches
and the wipe fader are omitted in the simpler case.
The control panel is illustrated in Fig. 3. It is a flat
panel finished in silver enamel paint with black letter-
ing atud is designed to be mounted into a wooden desk
provided by the user.

The bottom row of push buttons allows for cutting
between the 12 independent sources or for selection of
mix or wipe, They are self-illuminated and are on-
graved with the source designations according to the
requirement of the user, The following code has been
adopted: Green for cameras and mix inputs, vellow
tor telecine, white for caption and video tape recorders
and blue for remote sources, effects and miscellancous,
These colours normally illuminate the engraving, but
when a push button is pressed, the colour changes
automatically to red to show that it is on transmission,
In the lower middle of the panel are the push buttons
tor select the sources to the A and B bus-bars. Selection
here is by means of a non-locking push button key, one
for each source, and the buttons are coloured to the
same code as has just been described. Associated with
cach button is a small cue light which lights when the
appropriate source has been selected. These cue lights
are so designed that ne colour shows until the Tamp is
lit. To the right of these two rows of selector buttons
are the A and B faders which are so arranged that
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they can be moved either together when a cross mix
is required, or independently it a particular super-
imposition is required. Adjacent to these two faders
anel ahove the wipe selector button in the cut row, is
the wipe fader fitted when special effects are incorpor-
ated, On the extreme right is the master fade eontrol
which fades the outgoing signal of the mixer down to
black when required.

Above the A and B selectors is the preview selector
row which has similar buttons and cue lights, There
are two extra buttons here to allow preview of mix
and special effects. At the top of the panel, when in-
corporated, are the selectors for the special effects
patterns, employving a mechanical interlocked switch
which is self-indicating as to the pattern selected, The
Buttons are white and engraved with the patterns
which are available. Just above and between the mix
and wipe faders is another cue light which shows red
as a warning when asyichronous sources have been
selected on the A and B bus-bars. This is a very

valuable feature since, as is well known, the mixing of

asynchronous sources produces unfortunate results.
Tosuit the individual installation, such as engineer’s
preview, there is a second preview channel controlled
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Fig. 4. The control panel.

Fig. 4.
Cantrol panel for a separate preview channel,

by a panel similar to that illustrated in Fig. 4+ which
may be mounted elsewhere in the control desk. It uses
the same non-locking buttons and cue lights as the A/B
and preview selectors of the main control panel.

THE 14 - 16 RELAY MATRIX

The 14x 16 relay matrix (Fig. 5) is the heart of
the mixer. It is 293 in. {755 cin} high and designed
for mounting in a standard 19-in. {48-cm) rack. There
are six rows of 14 high speed plug-in relays forming
the matrix itselt and a seventh row of relays which
provides the cue control services, mounted in a frame
with covers back and front. The covers are held by
quick-release fasteners which allow ready accessibility
but ensure that the relays are kept completely free
from dust. The input bridge tee networks are mounted
to one side of the box containing the relays, in such a
position as to ensure a minimum length of coaxial
cable to the feed points on the centre of the input bus-
bars. The six output isolation amplifiers are plug-in
units mounted into the bottom of the box where they
connect straight on to the output bus-bars, Behind
them are the taper pin blocks for connecting the con-
trol and cue wiring.



Each of the relays has six changeover contacts, two
of which are used for vision switching and a third for
electrical latching  which allows momentary touch
switches to be used on the control panel. The remain-
ing three are used for cue purposes; one for * on-air ™
cues, one to give the revertive cue light to the control
panel and the last can be used for syne. interlock pur-
poses, In this particular case, however, the sync.
comparators described later eliminate this need.

PROCESSING UNITS

Mizer Processing Units consist of four plug-in units
mounted in a frame similar to that used for the BIDE&G
yision distribution amplifier. The frame with its units
is shown in Fig. 6, and is made up of a 4-channel
fading amplifier, a combining amplifier, a cut-in-blank-
ing unit, and a dual syne. comparator,

The 4-channel fading amplifier in fact allows mixing
of 4 signals, in this particular case, however, only two
are used, The circuit 15 a double triode connected as
a long-tailed pair which provides very constant mix
performance without complicated pre-set controls to
match one channel against another, followed by a
combining: amplifier which combines the outputs of
the two fade stages in the fading amplifier. Reference
to the Figs, 1 and 2 will show that these two units
together provide the mixing facility required across
the output of the A and B bus-bars.

The cut-in-blanking wnit is a semi-conductor device
with two bridging vision inputs, with a semi-conduc-
tor switch cutting between vision inputs during the
first field blanking period after the selection is made.
Again reference to Figs. 1 and 2 will show that this is
connected across two more bus-bars in the matrix to
provide the cut facility of the mixer. A feature of the
cut-in-blanking unit is that the inputs are d.c.
restored and doe. connected through the switch so that
there is no transient eftfect after the cut.

The syne. comparator has two high impedance
inputs which are connected by tecing., These inputs
are fed to syne, separators, the outputs of which are
subtracted with the result that the final output is only
present when the signals are not synchronous, 1t the
inputs are non-synehronous or mistimed, an output
is produced and the control voltage developed is used
to-operate relays elsewhere in the system. Reference
to Figs. 1 and 2 will show that the first of the sync.
comparators is used to compare the signals selected
on the A and B bus-bars. If these are non-synchronous,
the " Do Not Use™ lamp on the control panel Tights,
The second sync. comparator is used at the output of
the mixer on the input of the line clamp amplifier to
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Fig. 5. The 14 16 relay mixer. The relay banks are in the dust-free
enclosure, beneath which are the oulput isoclation amplifiers, The
processing units are above the relay enclosure,

Fig. 6. The processing units,

monitor the output signal and compare it with the
local synchromizing pulse generator. In the event of
asynchronism, the sync. interlock works and inhibits
the injection of local sync. to the outgoing signal.
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This synec. comparator also ensures that the line clamp
amplifier feeds syne. pulses to line should there be no
output signal from the mixer itself for any reason,
The syne. comparator is designed to ignore any
momentary loss of signal occasionally due to pap
switching on the A and B bus-hars,

CUTTING

Cutting between any of the available sources is
effected by momentarily pressing the appropriate
button in the cut row. The button is normally illumin-
ated to the appropriate colour key and changes to red
when selected to go on the air. The cut row controls
two rows of the matrix across which a binary circuit
operates so that the two rows of the matrix are used
alternately. Across the outputs of these two bus-bars
is a cut-in-blanking amplifier which, triggered from
the matrix, causes the changeover from one source to
another to oceur during field blanking. The output of
the cut-in-blanking amplifier is taken via a by-pass
switch to the line clamp amplifier. The by-pass switch
permits changeover of the line clamp amplifier input
from the output of the cut-in-blanking amplifier to the
putput of the preview channel in the event of failure in
the cut system. The input of the line clamp amplifier
has a sync. comparator connected to it and local
syne, is fed into the other side. The output of the
syne. comparator is then used to control the syne,
interlock relay in the line clamp amplifier automatic-
ally switching it to local or remote syne. operation as
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Fig. 7. The control panel at Tyne-Tees Television.
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appropriate. The main fader on the control panel
operates the fading stage of the line clamp amplifier.

MIXING

The mixing circuit uses two more bus-bars on the
miatrix labelled A and B on Figs. 1 and 2. The outputs
of these bus-bars are fed to two inputs of a 4-channel
fading amplifier, and the syne. comparator is connected
across them controlling the * Do Not Use ™ light on
the control panel, which warns when an attempt is
made to mix two non-synchronous sources. The out-
put of the 4channel fading amplifier is taken to a
combining amplifier, and the output of this unit is then
fed back to input 13 of the matrix to allow it to be
cut to or previewed, Two channels of the 4-channel
fading amplifier are controlled by the “ Mix " faders
on the control panel, which are connected in opposition
so that moving the two faders over from the one
side to the other fades down one channel and fades
up the other.

PREVIEW
The last two bus-bars of the matrix are used for
preview, The first is controlled from the main control
panel and the second may be controlled from any
alternative point by means of a suitable row of
momentary touch keys.

The relays of the matrix are arranged to change
over in the gapping mode except for the A and B rows
which automatically lap switch when they are on the




air. The by-pass switch adjacent to the row of preview
buttons on the control panel is a three-position switch,
In the normal position the preview system operates.
In the by-pass condition the preview keys and the
preview bus-bar are used to feed the line clamp ampli-
fier, and under these conditions the timing of the
relays is altered to give lap cutting. The third position
of the by-pass switch allows the preview row to be
controlled from an alternative set of switches.

SPECIAL EFFECTS
Figure ¢ shows the basic mixer with special effects
added. The A and B bus-bars of the matrix are used to
select the signals fed to the electronic switch, This is
achieved by looping the outputs of the matrix through
the 4-channel fading amplifier and through a delay
line into the electronic switch. The delay line is
necessary in order to allow for the inherent delay of
the electronic switch. The electronic switch is con-
trolled either by a pattern generator giving the
standard patterns indicated on the appropriate keys
on the selector switch as shown on Fig. 3 or, alterna-
tively, it may be controlled by a keying signal derived
from one of the inputs of the matrix itself. In this case,
the preview row of keys is used to select the keying
signal, and preview of the effects signal is then
achieved by an automatic changeover of the preview
monitor to an output of the electronic switch. When
standard patterns from the pattern generator are used,
the special effects signal is previewed in the normal
way as an output of the electronic switch is fed into
Input 14 of the matrix.

The pattern generator provides 15 standard wipe

signals and is controlled by the wipe fader on the
control panel. Switches are provided on the control
panel to allow normal and reverse wipes as well as
wipes which are effective always in the same direction.

When a special effect is selected for transmission
by pressing the appropriate key on the control panel,
the changeover is eftected in a second cut-in-blanking
unit inserted in the circuit between the cut output of
the matrix and the by-pass switch, Into this line also
has to be inserted an appropriate delay to match the
delay through the system.

CONCLUSION

Although the two systems described herein will
meet the need of most studio applications, the basic
elements of this mixer, that is the 14 %6 matrix, the
processing components, etc., can and have been used
in many custom-built systems.

Some 20 of the basic matrices have already been
supplied to broadeasters such as Tyne-Tees Television
Newcastle upon Tyne, Intertel, Ulster Television, the
Danish Broadeasting Authority, Granada Television
Manchester, Hungary, Belgium, Rumania, while sys-
tems are also being developed for Australia and
Associated Rediffusion,

Figure 7 shows a typical application, that of the
studio 1 control room at Tyne-Tees Television,
where an A-B-C-D with special effects and preview
studio vision mixer was installed.
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