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should be within a 3096 mirgin ofen-or, o .1 ey »
which is not too far off the mark if all " A 3 7
approximations are taken intc account. 2
The basic assumption was made that

transistors with small values of &, would
always be used. I quote the following
experimental results, wiuch were obteined
from the circuit shown in Fig. 1 —essen-
tially the same as the circuit inmy previous
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ASP strxkes again

‘QAILASP shouldbcapproachcd with caution,
* 48S iS°H, 'Harpcr pomts out in ks letter in the
» March fssue. As it is, the ASP has struck
Again, Unfortupately Mr Harper gives no
g{detaﬂs regardmg his analysis or the trans-
Sristors used in his expenments, His results
are rather misleading if it is assumed that
transxstors belonging to theclass of‘popular
% small-mgnal audio transistors are used in
the circuit, Typical examples are the
%PCIO?, BC109, BC169, BC257, etc.
%, Before I advanced the approximate

Garnlysis in my letter in the January issue, :

%% exact analysis of the circuit shown in
:g. 1 was made. Approximations were
made only after an expenmcnwl mveshiga-
tibh, With the equations given, results

a; +10V

letter. A BC257A was used for 7r;, and five
different BC169Cs for T7,.

Using the approximate formula and
manufacturer’s data, the limits of the
voltnge gain using these transistors was
calculated as approximately 600 <1 4,1
<2200,

The following are the measured results
with a ImV ran.s. input voltage:

L. Voltage gain
frequency: 1000Hz
transistor

Try: B b ¢ d []
auiput
Vo, 145 L5 154 Q50 140
voliage

galn: —1450 —1150 — 1540 =500 - 1400

2. Frequency response

frequency
(Hz} W 1k 1ok 80k 100k

output
¥ rms 1L39 140 140 099 088
1 voltage

gain} 13%0 1400 1400 990 880

Because Mr Herper lurnished few details,
I am at a loss to explain why his measured
values were so low.

Referring to the case where the collector
resistor of the transistor 77, is connected
to the 10-volt line, maintaining the same
biasing levels and with nio resistance in the
emitter circuit of Tr,, the voltage gain of
the circuit is given to a good approximation
(assuming 1t,,, issmall) by
Ay = '“bfﬂR?,hfﬂ B =8mi, =

—Ig,R,125.
With the transistor 7¥, biased at 0.5 mA,
this comes to —20, as measured by Mr
Harper, and not to —9, as predicted by his
computer analysis.

AIthough the cireuit could conceivably
go into a state of oscillution when driving
a capacitive load, and with the base of Tr,
capac:uvcly loaded, I have never experi-
enced this in normal spplications.

P. W, van der Wak,
University of Stellenbosch,
South Africa.

Voltage-controlled oscillators

Having a requircment for a voltage-
controlled oscillator I constructed a ‘Iash-
up’ of circuits 2 and 4 of D. T. Smith’s
article ‘Multiwbramrs with Seven-decade
Range in Period’ (February issue). Using
2N5458 (MPF 104) devices for the Fets
it was found that the oseillators were not
self-starting, but required a negative-going
pulse to one of the gates to trigger it. It was
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Mr Stiles' addltion to Mr D, T. Smith's
clrcuit,

and switch to ore gate circuit, as shown,
was found to be sufficient to start and
restart the oscillator. The resistor and
capacitor alone were sufficient to provide
self-starting on switch-on, the switch only
being necessary to re-tripger the circuit
should the control voltage be allowed to get
out of hand. Once started the circuit proved
to be quite suitable for the function required
ofiit.

D. B, Stiles,

Bristol,

Soroerset.

Automatic telephone exchange

I would like to thank Mr P. F. Gascoyne
and Mr N, Monk for their usefil comments
(April 1s5ue) on my design of an automatic
telephone exchange (February issue). They
have both criticized the power supply
section, and T feel I should clarify the
situation. .

The first point is to assess the merits
of using the switched power supply as in
my criginal circuit, or to have a ‘perman-
ently on’ power supply as suggested by Mr
Gascoyne, Both methods have their
advantages, and I based my original
decision on the expected use of my ex-
change, Since there were Hable to be pro-
longed perieds of inactivity, I felt that a
switched power supply would be most
suitable. In practice thus has worked very
well, particularly as the small auxiliary
battery Iasts over a year. However,if heavy
use of the exchange is cxpccwd, then
perhaps a simpler ‘permanently on’ power
supply would be more appropriate.

Mr Monk is correct to draw attention’
to the possibility of getting a shock from the,
mans switching relays. This danger canbe
avoded by ensuring that the exchange is
adequately housed, and that the mains is
switched off while it is being handled.
Alternatively the contacts could be
shiclded by commercially available dust,
covers, More important is the possibility
of mams contacts shorting with low-voltage
ones. This is indeed possibleifthey are both
wired into the same sprinpgset. Hr:ri'.rew.n'.rl
the type 3000 relay has two sets of SpLing:
contacts side by side separatpd by‘,
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5,2 L | further found that if the input voltage was porcelain insulator; by using one, scgl‘or
g dg not Hmited, the circmt would “Iateh-up®. mains only andthcothcrsegforlow-véhagc”
N Fig. 1. E —~y The addxﬁon. capacitor the danger js oysrcome. i ﬁmy’g
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