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MINUTZS OF THE GENERAL MONTHLY MZETING OF THE PORT SLIZABETH BRANCH OF
THi SOUTH AFRICAN RADIO LEAGUE, HELD AT THE Y.M.C.A. ON FRIDAY 21st

MAY, 1982.

PREZSZNT :

17 members and visitors.

APOLOGIES:ZR2DY, ZS2KX, ZS2L0, ZS2TJ, and Bill Hodges.

The Chairman welcomed all to the meeting and extended a special welcome
to Marlene, ZR2ED, Viv ZS2VM and Chris ZS2S.

MINUTES:

ARISING:

FINANCZ:

CORRES:

The Minutes of the meeting held 16th April, 1982, having been
published in QSX-PE and circulated, were taken as read, and
proposed by Fred ZS2EQ and seconded by Trevor ZS2AE.

The Chairman stated that the IRC's advertised previously had
been sold.

The Veteran Car Rally had gone off very well and the organisers
were very gratified with regard to the communications. Thanks
were extended to Colin ZS2A0 and Athol ZS2CM who, together with
the Chairman, had provided the communications link.

It was reported that the dollars received for the S42 operation
had been sold and would be used to defray expenses on the post-
age of the cards.

The following correspondence was tabled:
Letter from Algoa Branch re 1984 A.G.M,
Letter from H.J). re Insurance Policy.
Letter from 4.73. re increase in subs.
Financial Statement from H.73.

Branch Newsletters.

The Chairman said that, after tea, those who had ordered tape-
recorders would be able to collect them.

The Chairman said that nominations for a Regional Co-ordinator
for Hamnet in the Hastern Cape were to be called for. It was
the responsibilty of the Branch to nominate someons who was
actively involved and interested. ClLiff Wickham ZS2AP hagd
made himself available for this and he was considered suitable
proposed by Colin Z82A0 and secorided by Frank ZS2CY. The Sec-
was asked to write to the Lcting Regibnal Co-ordinator and
advise him of the Branch's decision.

Discussion then took place on the League A.G.M. to be held in
Fort zlizabeth in 198&. The Chairman said that, although it
was 2 years ahead, it was a big project and warranted forward
planning. A Jetter had been sent to the Algoa Branch inviting
them to assist with hosting the meeting and thereafter the
Chairmen of both branches had had a meeting. A reply to our
letter had been received from the Algoa Branch stating that the
A.G.M. should be hosted jointly in order to make it successful
and that costs should be jointly shared. An A.G.M, committee
with an equal number of members from each Branch would be con-
stituted with the Chairman coming from the P.E. Branch and
having the deciding vote. There was much discussion from the
floor after it had been stated that our original invitation to
'assist' was turned down and that it been suggested as '30/50!
or nothing. It was considered that this would lead to much
inter-branch rivalry and undo the general good relationships
that now existed. The original letter had invited Algoa
Branch to 'assist' and now various conditions were being stip-
ulated, if they decided to assist.
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SIMPLE POWER SUPPLIES.
AND APPLICATIONE OF
THREE-TERMINAL REGU-
LATORS.

Part One of a Two-part
article.

With acknowledgements
to Radio and
WOI’ld .

Two of the most common tasks
facing the electronics engineer are those of
designing basic power supply circuits to
enable pieces of equipment+to operate
from AC power lines, and designing
voltage regulator circuits to enable
specific circuits to operate from well-
defined DC supply voltages over wide
ranges of load current variations.

Both of these design tasks are
reasonably simple. Basic power supply
circuits consist of little more than a
transformer-rectifier-fiiter combination,
so all the designer has to do is select the
circuit values using a few very simple
rules, to suit his own particular design
requirements.

Voltage regulator circuits may vary
from simple Zener networks, designed to
provide load currents up to only a few
mA, to fixed-voltage high-current units
for powering logic boards, etc., or to
variable-voltage high-current units
designed to act as general-purpose pieces
of test gear. We’ll look at practical
versions of all these examples in the next
few pages.

Electronics:
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A Figure 3: Basic split or dual power supply using a centre-tapped transformer and
bridge rectifier.

Tl 1sv D, v+
L »
fit
i
Primary H: &4 Secondory 02£ . Vot *O71 x Vsecondary
“'{ (30v) ' ? ot % =071 x 30V
N i | ) < =22V
ISV A §
< ﬁ ey OV
Vout = O71 x Vgecondary
+ + + = =0 \'
D3x xD4 C2 Oj‘ E:LOCK’ g|72|vl 30
v—
A Figure 4: Basic split or dual power supply Power Supply clfcults

using a centre-tapped transformer and
individual rectifiers.

¥ Figure 1: Basic single-ended power-supply
using a single-ended transformer and bridge

rectifier.
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Basic power supply circuits are used
to enable pieces of equipment to safely
operate from the AC power lines (rather
than from batteries) and are simply
designed to convert the AC power line
voltage into an electrically isolated DC
voltage with the value required by the
actual circuitry of the equipment.

The basic power supply circuitry
consists of a little more than a
transformer-rectifier-filter combination.
The transformer is used to convert the AC
line voltage into an electrically isolated
and more useful AC value, and the
rectifier/filter combination is used to
convert the new AC voltage into a smooth
DC value.

Figure 1 to 4 show the four most
useful transformer-rectifier-filter
combinations that you will ever need. The
Figure 1 circuit provides a single-ended
DC supply from a single-ended trans-
former and bridge rectifier combination,
and gives a virtually identical performance
to the centre-tapped transformer circuit of
Figure 2. The Figure 3 and 4 circuits both
provide ‘split’ or ‘dual’ DC supplies and
again give virtually identical
performances. The rules for designing
these circuits are very simple, as you’ll see
in a moment. :
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Figure 5: Transformer Selection Chart.

Transformer-rectifier selection

The three most important parameters
of a transformer are its secondary voltage,
its power rating, and its regulation factor.
The secondary voltage is always quoted in
RMS terms at full rated power load, and
the power load is quoted in terms of VA
or watts. Thus, a 15V 20VA transformer
will provide a secondary voltage of 15V
RMS when its output is loaded by 20
watts. When the load is removed (reduced
to zero) the secondary voltage will rise by
an amount specified by the Regulation
Factor. Thus, the output of a 15 volts
transformer with a 10% regulation factor
(a typical value) will rise to 16.5 volts
when the output is unloaded.

Now, the most important point to
notice here is that the RMS ouiput voltage
of the transformer secondary is not the
same as the DC output voltage of the
complete power supply. In fact, the DC
output voltage of a full-wave rectified
circuit is 1.41 times the RMS transformer
voltage (ignoring rectifier losses) that is
feeding the rectifier, as shown in the
graph of Figure 5. Note here that this
voltage is equal to 1.41 times the voltage
of a single-ended transformer, or 0.7!
times that of a centre-tapped transformer.
Thus, our single-ended 15V RMS trans-
former with 10% regulation will in fact
provide an output of about 21 volts at full
rated load {just under ! amp at 20VA
rating) and 23.1 volts at zero load.

When rectifier losses are taken into
account, the output volitages will be
slightly lower than shown in the graph. In
the ‘two rectifier’ circuits of Figures 2 and
4, the losses amount to about 600mV,
while in the ‘bridge’ circuits of Figures 1
and 3 the losses amount to about 1.2
volts. The rectifiers should, for maximum
safety, have current ratings at least equal
to the DC output currents.

Thus, the procedure for selecting a

transformer for a particular problem is
very simple. First, decide on the DC
output voltage and current that is
required:
The product of these two values (allowing
for slight rectifier losses) determines the
minumum VA rating of the transformer.
Next, consult the graph of Figure 5 to find
the transformer secondary RMS voltage
that corresponds to the required DC
voitage. Simple?
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Figure 6: Filter Capacitor Selection Chart, relating
capacitor size to ripple voltage and load current in a
Sull-wave rectified 50-60Hz powered circuit.
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Figure 7: This basic Zener ‘reference’ Figure 8:

circuit is biased at about SmA.

This basic Zener ‘regulator’ circuit can
supply load currents of a few tens of mA.
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Figure 9: This series-pass Figure 10:

Zener-based regulator circuit
gives an output of 11.4 volts and can
supply load currents up to abour 100mA.

- This op-amp based regulator gives
an output of 12 volts at load currents up

to 100mA and gives excellent regulation.
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Figure 11: Connections for using a 3-terminal positive regulator, in this case a 12 volt

1 amp ‘78’ type.
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Figure 12: Connections for using a 3-terminal negative regulator, in this case a 12 volts

1 amp 79’ type.

TO BE CONTINIED.



FRCM THE DEPARTMENT OF USmL=SsS INFORMATION.
MICROWAVE CVINS.

Cne of the first magnetrons buillt by Randall and Boot oscillated to
proauce radio waves of 9,9cm wavelength. This was exactly what

radar engineers had been praying for; a generator of high power, short
wavelength signals that could be beamed up into the sky to reflect off
relatively smail moving targets, such as aircraft and so give an accu-
rate position. And that was how high resolution radar, which helped
win the war and enables aircraft to fly blind today, was born.

Sven by the time the war was over, another interesting use of the
magnetron had been disccvered. As early as 1947 some notels were ex-
perimenting with massive magnetrons to cook food and dry milk. This is
possible because the microwave signals generated by the magnetron are
soaked up by such organic materials and converted into heat. One
suggestion 1s that the microwave energy causes the molecules of the
food to vibrate very rapidly and generate heat by mutual friction,
rather as our hands get hot when we rub them together. A lump of meat
will cook very rapidly when bathed in microwave energy.

Sadly it does not matter whether the meat i1s alive or dead. Recently a
lady tried to dry her poodle after a shampoo by. putting into the micro-
wave oven. The poor dog died almost immediately, literally cooked alive.
Remember the material gets hot while everything else including the oven
walls stay cold. Also the materlial gets hot internally and cooks from
the inside.

All microwave ovens operats on the fixed Trequ

this way tnev causs no intarfersnce Lo radar system
other microwavelengths.

o 2450 mHz because
s which operate on

It is likely that microwave cooking will become more and more popular as
the price of electricity increases, because with all the heat generated
inside the food there is very hicgh cverall efficiency of energy. An
oven whicn draws 1200 watts fror the mains will beam 600 watts of micro
energy into the food and fully cock a 2 kg leg of mutton in 24 minutes.

some points worth bearing in mind. Not all foods cook well and taste
good with microwave cooxking. 41lso Dbeware of putting the smallest metal
into the microwave oven. nddy currents will be generated that cause
dramatic and potentially very expensive arcing.

Last but not the least, users should bear in mind at all times the very
real danger of exposing any part of the human body to microwaves. Thus
never, but never, override the safety locks which are designed to pre-
vent the magrietron from working when the oven door is opened. It is not
Just a case of burning your hands, there 1s growing evidence that cata-
ract eye damage can be caused from microwaves leaking out of a faulty
oven. ‘

(Acknowledgements and thanks to S.Tvl. Branch Newsletter.)
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DON'T FLY AROUND
WITH FLY BY NIGHT
OPERATIONS.

You Want
e Fost Service
® Feir Prices

CN-830

SWR & Power Motar
Modei CN-630

Simultaneous direct treading SWR,
Forward Power and Reflected Power

wy Range 140~ -450 MHz
>elion Sensitivity 5 Walls min
anges (Forward, 20/200 ) Watts)
(Reflected, 4/40 Watts)
F 0% ful scale
g ce 50 Ohmg

Frequ
SWF
Power *

ore s{0-0739
A 180 % B 120 mm,
CIT K337 x4 75

SAVE
MONEY

CN-720

© #ower Meters
o158 CN-720 and CN-620

wrect reading SWR,
1 and Hetlected Powes

-1 b iy
. Sitvily B W
jes (Forward, 2042

Y

Fovee

071000 Wans)
(Reftoctod, 4140700 Watts)
Toiera < full scate
. mputfouiput impedance 50 Chms
CN-520 Connecions 39

Dimensions: ¢
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