
dlC
6tm|e

054 - Book 75 electronic candle

The starting point for design of this electronic candle was a desire to
reduce the fire risk associated with the Christmas season, at the same
time providing a candle which would not burn up so quickly. Naturally,
the electronic candle can be lit with a match (but a pocket torch will do
the job too!); it can be blown out or 'nipped out'with the fingers.
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The circuit is very simple. In the con-
dition 'candle out' no current flows in
Tl and T2 is saturated. A certain pre-

Figure 1. Circuit diagram for the 'electronic
candle'. Pl is adjusted so that the lamp iust
does not light up spontaneously. The candle
is 'lit' by holding a match (or a torch) close to
the LDR, and 'put out' by blowing on the
NTC.

Figure 2. A sketch of one possible construc-
tion method. The candle is made from a piece
of PVC electric-wiring conduit.

heat current is passed through the NTC-
resistor (R2) via Pl. This trimmer has to
be adjusted so that the candle is just not
'se1f-igniting'. Strong illumination of the
LDR (Rl) will cause Tl to conduct.
The circuit is arranged so that even
bright room lighting will not cause
things to happen - a burning match
held close to the LDR will however do
the trick nicely.
When Tl starts to conduct, the current
through T2 is reduced until ultimately
this transistor cuts off. T3 will mean-
time start to conduct, lighting the
candle flame. As T3 approaches satu-
ration an extra heating current flows via
Dl into the NTC, causing this to drop
in resistance value. If the match is held
long enough in position - it should
almost burn down to the fingers - the
circuit will hold in the 'candle lit'
condition.
The candle can be blown out if one
blows long and hard enough onthe NTC.
The ultra-slow triggering action of
starting up is now reversed and the
lamp-current falls away to zero - the
flame goes out. It is also possible to
'nip out' the candle by cooling the NTC
between two fingers. The prototype
canclle used a miniature NTC havrng a
resistance at room temperature of about
150 ohm.
If desired, one can replace the zener-
diode D2 by 5 series-connected DUS
universal diodes. l(
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The performance of bought or
self-bu i lt p reampl if iers for
magnetic pickup cartridges is
invariably not sufficiently well
known. This is mainly due to the

Carrying out measurement on a disc-
preamplifier involves two specific, nor-
mally time-consuming complications.
First of all, one cannot straightforwardly
check the frequency response; carrying
out such a check on the dynamic pre-
amplifier requires a point-by-point com-
parison of the meter reading with a
voltage-frequency table.

This brings us to the second complica-
tion. A correct test of the nominal or
maximum available output voltage as a
function of frequency is only obtained
when the input voltage follows the
weighting curye used during cutting
(figure I ). The simple and direct solution
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Performance charactsristics of the
weighting network. Noise and distortion
levels will in practice be thoso of the
LF oscillator in use.

Maximum amplitude
error with 1%
components

Maximum amplitude
error with 5%
components

r 0,2 dB

t 0.9 dB
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work involved in accurately
measuring the amplitude response
(R IAA or IEC curve), overdrive
margi n, distortion, signal-to-noise
ratio and hum level. The weighting
network described here greatly
simpl ifies the above-mentioned
measurements. Despite its
simplicity, using only five
components, it will deliver a

measurement signal that is within
0.2 dB of the standard RIAA
cutting-curve. This should make it
just about the smallest professional
test instrument ever described . . .

to both problems should now be obvi-
ous: insert a weighting network having
the amplitude-frequency response of fig-
ure I between the constant-voltage oscil-
lator and the preamplifier under test.
A suitable network is shown in figure 2.
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Figure 1. The IEC/RIAA weighting curve used
during disc cutting. The 'recip-RIAA'network
also produces this curve.

Figure 2. Circuit diagram of the network.
C2 can be made up by parallel connection of
twice 1.5 nF (or 2.2nF plus 82O pFl.

Figure 3. PC board and component layout
for the network (EPS 40391.
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Signal-to-noise ratio

Distortion (with film
resistors)

Oscillator output
voltage for routine
testing (0 dB =
t 3.5 mV at 1 kHz)

Oscillator output
voltage for overdrive
test (+26 dB)

80 ... 120 dB

below noise

1OO mV

stylus balance Book 75 - O55

Stylus
Correct setting of stylus tracking
force is of utmost importance -
certainly for modern 'feather-
weight' cartridges. The gauge that
is built in to many modern record
players is not always reliable, so a
double-check by means of a

separate balance is often advisable.

The 'ideal' tracking force for most
modern cartridges is somewhere in the
0.75...3gramrange.
Most manufacturers specify the mini-
mum and maximum permissable tracking
force for their cartridges. In practice,
the best value usually proves to be just
under the specified maximum. It is
perhaps worthy of note that the danger
of damage to the record is greater if the
tracking force is too low than if it is too
high - within moderation, of course! As
a rule of thumb, the maximum for dy-
namic cartridges with an elliptical stylus
is about 1.5 g, whereas the maximum
with a spherical stylus will be about 3 g.
From the above it will be obvious that a

useful measuring range for a stylus
balance would be 0.75 . . .4 grams.

The p.s.b.
The simplest type of measuring instru-
ment for tracking force is a balance -
and it can also be one of the most
accurate types.
An easy way of making such a balance
is to use epoxy printed circuit board
material. Computer aided design has
resulted in the end product shown in
figure I : the printed stylus balance or
p.s.b.
Round-headed furniture tacks, rivets or
the like can be used as pivots. These are
pushed through the holes until the heads
lie flush against the back of the board.
Due care should be taken at this stage:

the calibration accuracy depends on the
position of the pivots, and any sharp
edges (such as deep scratches) can
affect the freedom of movement.
The calibration depends on the mass per
unit area of the material, of course; the
scale shown is accurate for the boards
supplied by the Elektor p.c. board
service (EPS 9343).

How to use it
The balance is placed on the turntable
so that it pivots on the round heads of
the tacks (see photo). The stylus is now
gently lowered onto the balance, and by
sliding it up or down along the open
track between the calibration marks
(rotate the turntable a fraction) the
position can be found where the whole
set-up is in equilibrium. The tracking
force can now be read off.
For the highest degree of accuracy it is
advisable to set the anti-skating com-

pensation at '0', and to level the record-
player. The latter is always a good idea,
anyway, in the interest of minimum
wow. r
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