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THE SCATX

n today’s economic climate innova-
Ition is one way of keeping your cor-

porate head above water. New prod-
ucts, especlally good antennas, are
constantly being sought by those
involved not only in scanning but the
general communications industry.

Mobile One, a company which has
been in CB as long as CB has been in
Australia, has recognised this and is
developing aerials aimed fair and square
at those who wish to listen as well as talk.

As scanners become more and more
sophisticated, giving us larger memories
and broader frequency ranges, the need
arises for antennas that can keep pace
with the scanner. Especially mobile.

Mobile scanning is an entirely different
ball game.

When monitoring at home, the distance
between the transmitter and the scanner
generally remains constant, thereby pro-
viding a constant signal to the receiver,
not so in the car.

As you drive about the countryside, dis-
tances and altitudes change, effecting the
input signal to the scanner. A GOOD aer-
ial is a must, especially one that covers a
multitude of bands. Enter the SCATX.

Designed to transmit as well as
receive, the SCATX is probably one of
the most flexible (in electronic terms)
aerials you could buy.

Receive range is 27-38 MHz, 74-108
MHz, 118-136 MHz, 150-170 MHz, 430-
512 MHz and, get this, 820-1300 MHz.
Not bad when you consider the thing is
less that 1.2 metres in length.

For those who wish to transmit, the
SCATX will handle 36-37.5 MHz, 75.5-78
MHz, 114-128 MHz and 455-490 MHz
with an SWR varying from 2:1 on the lim-
its to around 1.1:1 in the centre of the
operating band.

Gain from 0 dB to 4.5 dB is achievable
depending on the frequency. | tried it out
for a while on my commercial repeater
with excellent results.

What makes the SCATX work? The
principle of combining several antennas
into one.

From lowband VHF to SHF, the
SCATX exhibits 50 ohms across the
range. The wide range is obtained by
precision placement of the phasing and
loading coils.

Because the SCATX is manufactured
1o such tight specifications, it is not rec-

PRODUCT REVIEW
Mobile One

SCATX
and
SC

'BASE

Russell Bryant checks out
something different from
Mobile One.

ommended that it be tuned by cutting.

Like most aerials the SCATX requires a
suitable ground plane, however, it can be
mounted in a variety of locations, includ-
ing bull bar, roof rack, gutter grip or mirror
mount.

The SCATX is terminated with an
Australian standard 5/16" X 26 TPI
female ferrule.

Whether it be a permanent mount, or a
Mobile One Magnet Mount, the SCATX is
certainly an aerial for all applications.

- SC BASE
SCANNER
ANTENNA

ithout doubt the discone
Wwould be the most popu-

lar scanning antenna
available on the market today, fol-
lowed closely by the other scan-
ning aerials such as active and
directional.

Whetheyr it be a discone, log periodic or
active, one thing puts them out of reach
of some hobbyists — price.

They can set you back several hundred
dollars without much trouble at all.

Ancther factor goveming the purchase of
an extemal antenna is mounting it.

Something like a discone requires a
good deal of room around it, a log period-
ic even more.

An active of course is the only aerial
that doesn't need a lot of room.

Orisit?

For some time now the Mobile One cat-
alogue has contained somewhat of a
dark horse.

The SC BASE aenial resembles a two-
way base antenna, in that it is about 1.5
metres in length and made of durable
white PVC tube with an aluminium
mounting section.

Designed to operate with today’s super
wideband scanners, the SC BASE does
the job exceptionally well...much to my
surprise.

For those who are restricted in what
they can stick on their roofs, either by
rules or by space, the SC BASE may be
the answer 10 the problem.

The SC BASE is basically several
dipoles cut to operate over a wideband
encapsulated in one handy antenna.

A dipole provides not only the resonat-
ing element, but also the ground element
required for optimum performance.

While designed for indoor use only, a
little judicious application of silicon will
equip it for installation outdoors.

While on the subject of where to put
the SC BASE, it comes standard with 3.5
metres of RG 58 cable, terminated with a
damn awful Motorola plug.

When are we going to see these things
put to rest? A BNC or PL 259 at least
should be fitted.

Even better would be an SO 239 sock-
et so that the end user can determine the
length of cable he needs and the location
at which it should me mounted.

Notwithstanding the termination and
cable length, the SC BASE makes an
ideal alternative to the discone.

To run the aerial through its paces, |
connected it to an old Bearcat 20/20.

As deaf as a post and with the selectiv-
ity of a garden hose, the old Electra Corp
dinosaur purred along without so much
as a hiceup.

Before you buy a base station scanning
aerial, especially if money and space are
a problem, check out the SC BASE from
Mobile One.

At around $60 it's may be the aerial
you are looking for.

Both the SCATX and SC BASE are
available from Dick Smith Electronics
stores and dealers across the country.
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SO YOU WANT TO
'BE AN AMATEUR?

THE PATH TO AMATEUR RADIO
Part Eight of a regular series by Paul Butler - VK3DBP

e are going to have a look at
transformers and power sup-
plies in this edition.

Power supplies may not be the most
exciting part of any electronic project but
without them we would be stuck with
batteries, and think what a pain that
would be! Anyway, the Novice syllabus
says you have to know a few things
about power supplies, including safety
issues, so here we go.....

ELECTROMAGNETISM

Every electric current produces a
magnetic field.

If the current is flowing in a coil of wire
wound around a piece of iron, the mag-
netism becomes concentrated in the
iron, which tums into a temporary mag-
net called an electromagnet.

The magnetism is present only for as
long as the current flows.

Electromagnets are found in electric
bells, in loudspeakers and, in much larg-
er versions, in car wreckers’ yardsl

If a second coil is wound on the same
piece of iron, the lines of magnetic field
produced by the current in the first coll
will pass through the second coil as well.

As long as the magnetic field is con-
stant, nothing happens in the second
coil.

But a varying magnetic field in the
iron core has the effect of producing a
voltage, called an induced EMF (elec-
tromotive force), in the second coil.

The varying magnetic field will be pro-
duced by a varying current in the first
coil.

TRANSFORMERS

This is the basis of a transformer.

A varying AC input voltage applied to
the first coil (the primary) produces a
varying AC current.

This in tum generates a varying mag-
netic field, which gives rise to an AC out-
put voltage, and therefore an AC current
in the other coil (the secondary).

Note that DC applied to the input has
no effect.

It is the variation in the magnetic field

inside the iron core which counts.

So far, 8o good.

We have a device which takes AC and
makes AC out of itl The importance of
the transformer only becomes apparent
when the number of tums in the primary
coil is different from the number of tums
in the secondary.

The transformer can transform volt-
ages, from low to high or from high to
low.

The ratio of the tums making up the
coils of a transformer determines the
ratio of the input and output voltages,
acoowdmg toa sumple formula:
where = primary voltage

B = no. of tums in primary coil

C = secondary voltage

D = no. of tums in the
secondary coil

A stop-up transformer has more tumns in

33! colil than it does in the pri-
mary coil an produces an output
voltage which s greater than the input
voltage.

A step-down transformer, on the
other hand, produces an output voltage
which is less than the input voltage,
because it has more tums in the primary
coil than in the secondary coil.

For example, a 20:1 step-down trans-
former can reduce the 240V AC mains
supply to 12V AC, for use in a low-volt-
age circuit.

Note that the higher voltage is not
obtained for free.

According to the laws of physics, no
more energy can leave the transformer
than entered it; in fact, in a real trans-
former, energy is always lost as heat, so
less energy leaves the transformer than
enters it.

An ideal transformer would be 100%
efficient (no energy loss) but any real
transformer must have an efficiency
less than this.

Losses result from heat generated in
the coils themselves (resistive losses)
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and from currents in the iron core, called
eddy current (Hi, Eddy!).

Eddy currents can be reduced, but
never totally eliminated, by constructing
the core as a series of laminations, lay-
ers of iron separated by layers of insu-
lating material, to form a laminated core

Remember that power = voltage x cur-
rent.

Looking at an ideal transformer.power
in = power out so input voltage x input
current = output voltage x output current.

It follows that an increase in voltage
from input to output must result in a cor-
responding decrease in current.

A step-up transformer produces a
higher voltage but a smaller current;con-
versely, a step-down transformer pro-
duces a smaller voltage but a larger cur-
rent.

The ratio of primary and secondary
currents is therefore the opposite to the
voltage ratio:

where A = primary current

B = no of secondary tums
C = secondary current
D = no of primary tums

A _ ¢
B T D

POWER SUPPLIES

Now let’s put the transformer to work
in a power supply.

First, for safety, the primary circuit
must include the appropriate fuses.

Their rating, in amperes, should be
10% or 20% above the normal current
value, to allow some “headroom”.

A rating set too low will result in regu-
lar fuse-blowing episodes, while too high
a value will not provide adequate protec-
tion for the equipment or its users.

Stow-blow fuses are used for applica-
tions in which surges might occur, for
example when a motor starts up.

Fast-blow fuses are used to protect
sensitive electronics from damage.

Remember, fuses are not there just to
cause a nuisance when they blow.

if a fuse blows, it does so for a good
reason - something’s gone wrong.



Replacing a blown fuse by another of
different rating, or by the traditional six-
inch nail, makes the whole thing VERY
unsafe!

RECTIFIERS

To turn an AC voltage into DC, a sin-
gle diode will suffice.

As we saw in CB Action,
January/February 1993, a diode has the
property of conducting in one direction
only, provided its peak inverse voltage
(PIV) rating is not exceeded.

Positive half-cycles pass merrily
through, negative half-cycles don't - half-
wave rectification! We say that a diode
conducts when it is forward-biased, but
not when it isreverse-biased.

The output from this half-wave rectifi-
er (Fig 1) bears little resemblance to DC,
except that the electrons always go the
same way round the circuit.

Smoothing helps (see below) but a
better way to go is to flip haif the cycles
and let them all through - full-wave recti-
fication!

Now we need two diodes which, in
this full-wave rectifier (Fig 2) , take it in
turns to conduct.

As the polarity of the transformer out-
put flips first one way, then the other,
diode A conducts, then diode B, as
shown in the diagram.

The result is still rather lumpy DC but
at least there are no gaps in the wave-
form.

The additional cost of a centre-tapped
transformer, however, makes the bridge
rectifier (Fig 3) more popular.

The bridge rectifier does not need a
centre-tapped transformer but four
diodes are required, as the diagram
shows.

A common arrangement is to incorpo-
rate the four diodes into a single pack-
age, with two connections for the input
and two for the output.

To understand the action of the bridge
rectifier, first remember that the arrow
head in the diode symbol indicates the
direction of conventional current, from
positive to negative.

This is the direction of current flow
normally referred to in circuit diagrams
but opposite to the direction the elec-
trons move, i.e. from negative to posi-
tive.

When the transformer’s upper terminal
is positive and the lower terminal is neg-
ative, diode A conducts and the upper
output terminal becomes positive.

When a load is connected, conven-
tional current will flow from this terminal
through the load and into the other out-
put terminal.

{continued over page...)
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