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lock but will jitter considerably. In this
case C I and C2 should be reduced to
21t2. lt may be found that a black bar
appears in the centre of the screen. This
is because the field sync oscillator is
running at 100 Hz, and Pl should be
adjusted until normal lock is obtained.
Having obtained vertical lock the
picture will probably consist of a

random pattern of white dashes.

Alignment, step 3.

P2 can now be adjusted until the two
bats appear on the screen. If the line
sync oscillator is tuned to a multiple
of the line frequency then four bats
may appear.

Alignment, step 4.
Having obtained the correct number of
bats the horizontal positions of the left-
and right-hand bats may be adjusted by
P4 and P7 respectively.
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Alignment, step 5:
The final adjustment is to the range of
the vertical bat controls. With the
slider controls set to the centre of
their travel P5 and P8 are adjusted so
that the bats are halfway down the
screen. It should now be possible to
traverse the bats over the entire screen
height, and some further slight read-
justment of P5 and P8 may be necess-
ary to achieve this.

The unit is now ready for use and it
should be possible to serve a ball from
either side of the screen by pressing
the appropriate service button. Due to
the simple nature of the circuit it may
be found that pressing the service
button causes slight picture jitter, but
this should not prove inconvenient in
practice.

Trouble-shooting
Some readers have encountered prob-
lems involving vertical distortion of the
picture. This can be caused by poorly
adjusted horizontal synchronisation, so
a word of advice will not be out of
place: first of all re-read the adjustment
instructions given.
Carefully check all wiring and other
connections, then set all pre-set poten-
tiometers to mid position and carry out
the alignment procedure as described.
If this does not cure the problem, some
further 'brute force' expedients are
required:

- the three ICs in the synchronisation
circuits (lC7 , ICS and IC l0) are sen-
sitive to interference pulses on the

positive supply rail. For this reason it
is advisable to run completely separ-
ate wires from the supply electrolytic
(in the power supply shown in
figure 4, this is C3) to each of these
ICs. The simplest way to do this is
to unsolder the positive supply pins
(pin 14, in each case), bend the pins
up from the board and solder the
wires on to them in mid-air. The
positive supply ends of the de-
coupling capacitors (C8, Cx and C1)
are also unsoldered from the board
and connected via I Cl resistors to
pin 14 of the corresponding ICs.

- the negative supply to ICl0 (pin 7)
could also do with some additional
decoupling. A 100pH micro-choke
in series with this connection is
sufficient. The easiest way to mount
this is to unsolder all seven pins on
that side of the IC and bend it up so
that these pins are in mid-air (pins I
to 6 are no longer used after the
mains sync has been incorporated).
The choke is then mounted between
the original hole for pin 7 and pin 7
itself.

- if the frame sync is derived from the
mains as recommended, there is a

wire link in the connection between
pins I and 2 of IC10 and pin 5 of
IC7 (figures 3A and 7A). lf a 2.2 mH
choke is used in place of this link,
some further improvement of picture
quality can result.

- in some cases, the ball signals inter-
fere with the other signals - causing
a dent in the vertical boundaries that
moves up and down with the ball, for
instance. To prevent this, two I kO
resistors can be added in series with
the inputs of N9 (pins 2 and 3 of
ICl2). On the board, these resistors
can be mounted in place of the
original wire links between pin 2 of
lCl2 and pin I of lC2 and between
pin 3 of ICl2 and pin I of ICI re-
spectively.

- sometimes a minor improvement of
the picture can be obtained by
adding small resistors (l . . . 2.2 A)
in series with the decoupling capaci-
tors C4, C8, Cl1, Cl4, Cl7, C2O,
C23 and C;. The improvement de-
pends on how 'lossy' the capacitors
were in the first place.

The next item to receive attention is the
ball speed. With the existing circuit it is
impossible to obtain exactly the same
ball speed in both directions. This is not
so important in the vertical direction,
but different ball speeds in the horizon-
tal direction give one player an unfair
advantage. Adjustment to equalize ball
speeds in the left-right, right-left, and
up-down, down-up directions may be
provided by a 4k7 preset in series with
R46, and a similar one in serie6 with
R49.
One other thing:
To cope with the additional load
imposed by future extension circuits,
the output capability of the emitter
follower buffers T I and T2 can be
improved by changing the values of R I
and R2 to I k and R3 and R4 to 3k3.
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This circuit performs two functions:
when the supply voltage to the motor
of the model car cuts out, the car will not
stop abruptly but will continue over some
distance and during that time two LED's
will light up and function as brake lights.
Thus a very realistic effect is obtained.
The circuit is extremely simple. As long
as the car is under power, there is a

voltage across the motor (M), the polarity
of which is indicated in the diagram.
Capacitor C1 and (via diode D) also Cz
are now charged.
When the voltage cuts out, C1 discharges
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across M and C2 discharges via the two
LED's, resistor R, and motor M. If
braking is the result of a short-circuit of
the supply voltage, both capacitors dis-
charge via the short-circuit connection;
in that case the LED's burn somewhat
brighter. The value of resistor R can be
calculated with the following simple
formula:
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Usually a value of about 560 St will be
suitable.




