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When news ofthe invention of the transistor by John Bardeen,
Walter H. Brattain and William Shockley of the Bell Telephone
Laboratories was announced forty years ago in the press it
created a sensation. Unlike some inventions, it was not a seven
day wonder.

With the chip which was invented ten years later, it resulted
in tremendous advancement being made in broadcasting tech-
nology. Had the vacuum tube remained supreme, it is unlikely
thatequipment would have reached the presentlevel of sophis-
tication, reliability and efficiency. Microelectronics is now
accepted as part of every day life for the broadcaster.

Although tubes were quickly ousted from receivers and other
low power equipment it has taken much longer for the high
power stages of transmitters to be replaced by solid state
components.

However, that milestone has now been reached with trans-
mitters up to S0kW output with the commissioning of a fully
solid state transmitter at 3WV Dooen.

Perhaps one day we will see the Radio Australia short wave
transmitters replaced with solid state units and transmitting
tubes, like receiving tubes, will then become museum pieces.

JACK ROSS
Editor
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First 50kW fully solid state transmitter. Installed 3WV 1988.
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REVIEWS, AUDITS AND INQUISITIONS

Elsewhere in this issue, reference has been made to the
current review of the ABC. In the same time-scale several other
reviews of direct relevance to the Broadcasting Directorate are
proceeding.

Of greatest significance is the “Efficiency Audit of the Admini-
stration of National Broadcasting Transmitting Facilities” which
is being conducted by the Australian Audit Office, Canberra.
Thisauditistaking place underthe AuditAct 1901 and is focused
on the efficiency with which the National transmitting stations
are managed and operated. It will assess both technical and
financial performance and will reportits findings directly to Par-
liament. Itis the first such formal examination of efficiency of the
national broadcasting transmitting service in more than 50 years
of the service’s operation and will involve field investigations in
most States and Central Office. Additionally, input to the audit
will be obtained from the ABC, the SBS and the Department of
Transport and Communications.

The Department of Transport and Communications late last
year commissioned a consultancy with Independent Broadcast-
ing Authority Consultancy Services of UK to establish perform-
ance standards for the National Broadcasting Network in
Australia. The consultants visited Australia earlier this year and
spentalmost three months visiting National transmitter sites and
holding discussion with Departmental and Directorate staff as
part of their investigations. This work led to the Department
receiving a comprehensive report and recommendations on
performance standards, maintenance and organisational ar-
rangements considered by the consultants to be appropriate in
the Australianscene. The Directorate hasreceived extracts of the
report forcommentand the Department is currently considering
the outcome before promulgating any decisions that might be
reached. Itisstill too early to say what effect the consultancy and
subsequent decisions will have on our future operations.
However, it seems unlikely that the workload for Telecom
Broadcasting maintenance staff will be significantly diminished
as a result of the study.

LEON SEBIRE.

SCHOOL ON AIRWAVES

The mining based township of Laverton in WA at the western
edge of the Great Victorian Desert certainly makes every effort
to overcome its isolation with a strong community spirit.

WA Broadcasting Branch was recently caught up in the high
powered enthusiams of the locals led by the effervescent
principal of the High School, Mr. Andrew Hart. Andrew involved
the whole community in a fund raising weekend to provide
funds for school facilities. Any organiser knows of the value of
advertising using a mix of visiting identitiesand the local people.
Add the mystique of “The electronic media” and the crowds are
assured. The High School set about establishing a Radio Station
forthe weekend that would service many needs including filling
the coffers and providing the school pupils with a valuable
experience in communication with others.

Help from the ABC quickly organised the visiting celebrities,
however, the technical facilities and expertise were not
available locally. WA Broadcasting Branch was approached and
offered to assist. The Branch people freely provided their time
and talents to borrow the equipment needed, get it
interconnected and assist the High School staff and students set
it up.

The community weekend was a huge success and the radio
station played a real role in the triumph. The High School has
issued Honour Awards to those notably involved in the week-
end. The Broadcasting Branch of WA is now the holder of a
Laverton District High School Honour Certificate.

GEOFF JONES.

WOLLONGONG TV TRANSMITTER

The first national television station to be rebuilt as part of the
Government’s equalisation initiatives, is at Wollongong in NSW.
The station (ABWN-5A) will change channel from VHF 5A to
channel 56 UHF, in mid 1988.

The new UHF transmitter for this station will be an all solid
state NEC 30kW unit. This will be the first fully solid state high
power television transmitter to be installed at a National
television station.

The transmitter comprises two identical 15 kW transmitters
combinedin parallel to give a total output power of 30kW. Each
15kW transmitter has its own exciter (although only one is used
atany one time, the other being held in reserve), three nominal
6 kW video RF power amplifiers and one nominal 1.8kW aural
RF power amplifier.

Each 6kW video RF poweramplifier is made up of eight 800w
P.A. modules. The 800 watt modules are combined in parallel
by the use of 8-way input and output combiners. The aural
power amplifier is similar in concept but uses three 600 watt
modules combined to give approximately 1.8kW output. It is
necessary to generate slightly higher powers in the various
modules in order to offset the losses incurred in the multiple
combiner stages used throughout the transmitter.

The power transistors in each 600W or 800W P.A. module are
mounted on an aluminium plate on one side of the module
housing and not on a large heat sink, as is the normal
constructional practice in equipment of this type. Cooling is
achieved by applying anairjet toeach individual transistor from
an accurately positioned air nozzle. '

Eachpairof P.A. modules has itsownindividual switch-mode
power supply. P.A. modules or power supply modules may be
removed for repair while the transmitter is in service by simply
turning off the requisite power supply.

As a result of this design, each 15kW transmitter has a very
high level of inbuilt redundancy and this is increased even
further when the transmitters are combined to give the full 30k W
output. The failure of a P.A. module or power supply does not
affect the operation of the transmitter other than to slightly
reduce the overall output power, and a failed exciter is
automatically replaced by the reserve unit.

ROY BADROCK

3WV DOOEN UPGRADE

Station 3WV Dooen near Horsham was recently upgraded
withthe construction of a new building and installation of a solid
state SOkW Nautel transmitter. The original building was built in
the late 1930’s by the Department of Works. It features 300 mm
thick solid brick and masonry walls and a concrete bond beam
around the top of the walls to support the wooden king post
trusses and corrugated asbestos cement roof.

The original strip footings were unsuitable for the local elastic
clay soils, allowing the foundations to move causing the
masonry to crack. The building’s deterioration was rapidly
accelerated by recent drought conditions such that cracks in the
wall up to 100mm wide appeared. Several attempts over the
years were made to stabilize the footings, however these have
been unsuccessful. The new building features a reinforced raft
slab.

The station was visited by the Canadian Consul General (Mr.
Bob Dawson) and his aide (Mr Leon Stryker) during the final
commissioning tests. These gentlemen were accompanied by
Mr. John Stannard (JNS), Les Rodgers State ~ dadcasting Man-
ager Victoria and Brian Rowland Engineerii _, ind Construction
Manager Victoria.

SIMON MOOREHEAD

The Broadcaster, July 1988 — 5






REDUNDANCY CONCEPTS

Since the inception of broadcasting, it has been common
practice at most national broadcasting stations to provide
redundant plant to minimize programoutage time, due to trans-
mitter failure.

For many years it was normal to use a main and standby
transmitter configuration in which the standby transmitter
output power was 4 fraction of the main transmitter. Typical
combinations were 10/2kW or 50/10kW.

The advantages of this arrangement, other than the obvious
maintenance of transmission, were that it was possible to work
on either transmitter without interrupting program and the cost
of the standby unit was relatively low. The chief disadvantages
were that there was a break in transmission, albeit short, when
the transmitters changed over and there was a quite severe re-
ductionin station service area coverage, when operating onlow
power.

In an endeavour to improve on this situation, parallel
operation in which two transmitters, each of which was half the
output power of the service, was introduced. This form of
operation retained the advantage of staff being able to work on
one transmitter while the other kept the service operational and
in addition eliminated the break in transmission when a
transmitter failed or was taken out of service for maintenance.

The disadvantages of this system were that unless special
arrangements were made to bypass the combining equipment,
the transmitter power output fell by 6dB each time one transmit-
ter closed down. This was little better from a service area cov-

configuration. In addition, the cost of providing two equal
power transmitters and a highly complex combiner was much
greater than the earlier main and standby arrangement.

As a consequence, in recent years the trend in redundancy
planning has moved towards thie provision of high power main
and standby transmitters with instantaneous automatic change-
over. This equipment arrangement provides all of the best
features of the previous two and maintains the stations service
area coverage when one transmitter fails or is withdrawn from
service. However, it is still expensive and requires a high power
transmitter to stand idle for much of its service life.

In the last year or so, with the advent of fully solid state
transmitters, it has become evident that the need to duplicate
transmitters, is in many cases, unnecessary. This is due funda-
mentally, to the inability of transistors to produce high RF output
powers thus necessitating in a high power transmitter, large
numbers of highly reliable low power amplifiers combined in
parallel to obtain the required power output.

In consequence, all high power (i.e. 10-50kW) National MF
stations installed over the last two years have employed single
fully redundant transmitters. These transmitters employ dupli-
cated exciters with automatic changeover facilities, multiple
driver and power amplifier modules as well as multiple power
supplies. The failure of any one of these individual units has no
effecton the transmission, other than to slightly reduce transmit-
ter power output.

Consideration is now being given to extending this concept
to high power television transmitters and a tender schedule
seeking offers to provide such a transmitter has recently been
released to the industry. The type of transmitter sought is
illustrated in the sketch and it can be seen that all items are
duplicated except the CIN diplexer. As this is a passive device
and therefore highly reliable, it would not be unreasonable to
expect an extended mean time between failures.
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SOLID STATE TV TRANSMITTER
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10 KW SOLID STATE TRANSMITTER

Solid state transmitters are now replacing tube types in the
National Broadcasting Service for all powers up to 50kW.

Transmitters of 10kW output have recently been installed in
the MF network and this article outlines the basic technical
features of the Nautel unit.

The overall simplicity of the transmitter design is readily
apparent from the block diagram. It basically consists of three
main sections, the RF driver, the modulation driver and the
power amplifier stage.

The RF driver module generates a square wave at carrier
frequency and the modulator driver module accepts the audio
inputand generates a pulse width modulated drive signal for the
modulators of the power amplifier stage.

The RF drivers and the modulator driver functions are
duplicated with automatic switchover in the event of a failure.
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POWER AMPLIFIER

The power amplifier stage consists of eight 1.25 kW power
blocks that combine in the output transformer to give the total
10kW output power. Each power block has three pairs of 250
W power amplifier modules, a modulator module and a
rectifier/regulator module.

RF drive is fed to each pair of PA modules via a failure sensing
circuit which automatically shuts down its pair of PA modules
in the event of a failure in either module. The output of each
PA module, in each block, is connected in series with the other
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five PA modules of that block. A non-operational PA module
(either failed or switched off via the modulator drive) appears
asashort circuitatits outputterminals, and hence the continuity
of the output circuit is maintained, although the RF output will
be reduced by 500 W.

The modulator module of each power block acceptsthe pulse
width modulated audio signal from the modulator driver and
provides a modulated — DC supply voltage to the six PA
modules.

The PA modules are class D switch mode RF power amplifiers
using power MOSFETS. The RF drive square wave is applied to
the gates of the MOSFETS through step down transformers. Pairs
of MOSFETS are connected in a series push-pull arrangement,
and the phasing of their inputs determine which pairs are turned
on. Pairs with the same phasing are connected to the module’s
output transformer in parallel.

The high level of redundancy lessens the need for a standby
transmitter, and as operation with faulty modules places no
stress on other modules, replacement of modules can wait until

the next scheduled maintenance visit,
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The Storeman

Spare parts held at broadcasting stations are critical to the
stations’ operation. Components required to keep a transmitter
on air are usually of a specialised nature, and are not readily
available from the local radio or electrical shop. Some parts are
extremely bulky and expensive, such as transformers, and may
be infrequently or never used, but must be available during the
life of the station.

Atatypicallarge station such as Radio Australia Darwin which
has a store of components and parts valued at about $700,000
to service high power transmitters of overseas manufacture, the
procurement of many components can be regarded as a mini-
project.

Because of the lead time for many items, the Storeman must
keep at least three months in advance of the need of the
operations staff. This can involve a lot of work and planning,
checking usage, breakage, replacement costs etc.

The purchasing cycle is activated by the discovery of a need
for materials or components. The origin of this discovery may
lie in the usage of a component to repair a fault, a part to carry
out a modification or to improve reliability, or during a stock
check when it is found that certain spares have been reduced
to the minimum holding quantity by usage.

Once the need has been recognised, action will be started by
either the station OIC or the Storeman following discussion with
the OIC.

First responsibility of the Storeman is to determine the likely
source of supply. Occasionally only one supplier can be chosen
and that firm may be specified on the requisition.

In due course the goods will be delivered to the station, but

receipt is not the end of the story. The Storeman must examine
the consignment to find out if any damage has occurred in
transit. There may also have been some mistake, either in the
quantity supplied or in the nature of the goods. Fragile
components like transmitting tubes or vacuum capacitors, may
need to he tested to ascertain whether any internal damage had
occurred during transit from the supplier.

If the received articles are in accordance with the order, the
appropriate order copy will be signed and forwarded on to
enable paymentto be made. The articles will then be placedinto
store, to await withdrawal for actual use. At the same time the
stock records are up-dated to show the addition of the new
components into stock holding.

Parts or materials can usually be specified by reference to a
manufacturer’s catalogue number or part number. This would
appear to be a sufficiently rigid description of the goods, but it
must be remembered that most suppliers reserve the right to
change their designs without notice.

Whatever method of purchasing is used, and whatever the
type of goods involved, once they have been accepted by the
Storeman, they become an immediate storage problem. The
solution could be a very simple matter of placing items on a
vacant rack. On the other hand, the item may be a huge EHT
transformer with nowhere to put it out of the wet weather.
Problems of this kind differ from pure mental worries. They
possess a sickening and grotesque physical reality.

Safe custody and security of stock demands that the storage
area be locked up outside of hours of attendance by the
Storeman. At other times entry to the store is usually restricted
to the Shift Leader or other authorised member of the shift.
Clerical routines must be designed and implemented to provide
accurate feedback of all material withdrawals.

ALAN HOLLAND
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