and total package isolation.
Far and away the best route
is simply never to attempt
direct video entry onto a hot
chassis TV.

Making the Conversion

Fig. 9 sums up how we
modify a TV for direct video
entry. Always have a
complete schematic on hand,
and use a transformer style
TV set if at all possible. Late
models, small screen, medium
to high quality solid state sets
are often the best display
choice. Avoid using junk sets,
particularly very old ones.
Direct coupling of video is far
preferable to ac capacitor
coupling. Either method has
to maintain the black and
white bias levels on the first
video amplifier stage. A shift
of the first stage quiescent
bias from normally white to
normally black is also a must.
Use short, shielded leads
between the video input jack
and the rest of the circuit. If
a changeover switch is used,
keep it as close to the rest of
the video circuitry as you
possibly can.

Extending Video and Display
Bandwidth

By using the direct video
input route, we eliminate any
bandwidth and response
restrictions of an rf

modulator, the tuner, video
i-f strip, and the video
detector filter. Direct video
entry should bring us to a 3
MHz bandwidth for a color
set and perhaps 3.5 MHz for a
black and white model, unless
we are using an extremely
bad set. The resultant 6 to 7
million dot per second rate is
adequate for short character
lines of 32, 40, and possibly
48 characters per line. But
the characters will smear and
be illegible if we try to use
longer line lengths and
premium (lots of dots)
character generators on an
ordinary TV. Is there
anything we can do to the set
to eéXtend. fthe Vvideo
bandwidth and display
response for these longer line
lengths?

In the case of a color TV,
the answer is probably no.
The video response of a color
set is limited by an essential
delay line and an essential
3.58 MHz trap. ‘Even if we
were willing "to totally
separate the chrominance and
luminance channels, we’d still
be faced with an absolute
limit set by the number of
holes per horizontal line in
the shadow mask of the.tube.
This explains why video color
displays are so expensive and
so rare. Later on, we'll look
at what’s involved in adding
color to the shorter line
lengths.

With a black and white
TV, there is often quite a bit

Fig. 8. Getting Around a Hot Chassis Problem.

Hot chassis problems can be avoided entirely by
using only transformer-powered TV circuits or
by using clip-on rf entry. If a hot chassis set
must be used, here are some possible ways
around the problem:

1. Add an isolation transformer.

A 110 volt to 110 volt isolation trans-
former whose wattage exceeds that of the
set may be used. These are usually expen-
sive, but a workable substitute can be made
by placing two large surplus filament trans-
formers back to back. For instance, a pair
of 24 volt, 4 Amp transformers can handle
around 100 Watts of set.

2. Use a three wire system with a solid ground.

Three prong plug wiring, properly
polarized, will force the hot chassis connec-
tion to the cold side of the power line. This
protection is useful only when three wire
plugs are used in properly wired outlets. A
severe shock hazard is reintroduced if a
user elects to use an adaptor or plugs the
system into an unknown or improperly
wired outlet. The three wire system should
NOT be used if anyone but yourself is ever
to use the system.

3. Optically couple the input video.

Light emitting diode-photocell pairs are
low in cost and can be used to optically
couple direct video, completely isolating
the video input from the hot chassis. Most
of these optoelectronic couplers do not
have enough bandwidth for direct video
use; the Litronix IL-100 is one exception.
Probably the simplest route is to use two
separate opto-isolators, one for video and
one for sync, and then recombine the
signals inside the TV on the hot side of the
circuit.

4. Use a totally packaged and sealed system.

If you are only interested in displaying
messages and have no other input/output
devices, you can run the entire circuit hot
chassis, provided everything is sealed inside
one case and has no chassis-to-people
access. Interface to teletypes, cassettes,
etc., cannot be done without additional
isolation, and servicing the circuit presents
the same shock hazards that servicing a hot
chassis | V does.
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