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An article of particular interest to Broadcasters in this
issue, is the four mast directional aerial system commis-
sioned in July 1992 for Commercial broadcasting station
3EE at Werribee,operated by AWA Media Pty Ltd.

The directional aerial system for MF broadcasting using
vertical radiators was a late arrival on the Australian scene,
compared with the USA where it had been employed since
the mid 1930’s. The first system commissioned in Australia
was installed for 4BH Brisbane and put into operation in
1957. Strange as it may seem, horizontal systems using a
reflector were in use with some Commercial stations many
years earlier. Today, there are many directional systems in
use, but the 3EE system is the first to use four radiators.
The aerial designers were faced with a tight
specification,calling for the need to cover Melbourne as the
service area; provide protection for existing stations at
Brisbane, Streaky Bay and Sydney; a group of planned sta-
tions in New Zealand,and limiting the field strength into
nearby Geelong. A number of designs were studied in
detail, with the final solution being the employment of four
radiators.
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TELECOM BROADCASTING
WINS $8 MILLION
CONSTRUCTION CONTRACT
FOR NORTHERN TASMANIA

As part of the Government’s implementation of policy to
bring competition into Broadcasting, the Government’s
agency, the NTA called for tenders for the equalisation
upgrade project in Northern Tasmania. The Request for
Tenders brought bids in from Broadcast Communications
Australia Ltd, a subsidiary of Broadcast Communications
New Zealand; Clough Engineering; Hydro Electric
Commission, Tasmania in association with National
Transcommunications Ltd of the United Kingdom and
Connell Wagner.

Against the stiff international competition provided by
those companies, Broadcasting was successful, based on
experience gained from equalisation work in the eastern
states of mainland Australia.

The contract calls for:

* A high power UHF TV antenna system

* A Band Il circular/plane polarised FM/TV antenna

system

+ Radomes to protect the above

* Building upgrade

» Main and standby power upgrade

* A new UHF TV transmitter for ABC programs

» Simulcasting of channel 3 and the new channel 32

services

* New FM transmitters and combiners for ABC FM & RR

One of the more challenging aspects of the Mt Barrow
upgrade will be the removal of the existing radome covered
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Band Il antenna system and its replacement with a new
shared Band Il cross polarised FM/TV system and radome.
On top of this new antenna system will be mounted a four
sided UHF array, again covered by its own radome system.
Assembly of the antenna units will be carried out in
Australia.

The Mt Barrow work will be particularly challenging
because of the severe weather conditions that exist on the
site. Statistical predictions have been carried out using all
available weather data to identify the best time of the year
to carry out the work. Readers of The Broadcaster will
already be aware of weather problems at the Mt Barrow site
when details were given in the July 1990 issue of damage
to the timber and fibreglass radome structure following a
massive lightning stroke and the difficulties faced by work-
men in the cleaning up and repair operations. High winds
and long periods of ice and snow were experienced over a
long period of time.

Additional to the main site, there are 10 translators to be
developed at existing and new NTA sites along the northern
strip of Tasmania. These are located at Binalong Bay, East
Devonport, Lileah, Montumana, Penguin, Savage River, St
Helens, St Marys, Ulverstone and Wynyard.

Putting the bid together was the first example of
Broadcasting utilising people on a national basis to consti-
tute a multi disciplinary team towards the completion of the
tender documentation. This involved a number of staff from
the Melbourne and Brisbane offices.

Material is already starting to arrive ready for early instal-
lation. Target completion for the project is March 1994,
Project Manager, John Hodgson said that winning this con-
tract showed that Telecom Broadcasting was able to beat
the best in the world and would continue to be a strong
market leader in the broadcasting construction business in
Australia.

JOHN HODGSON

The Broadcaster, July 1993 - 5






WORKING TOWARDS AS3901

In December 1992 the General Manager, Broadcasting
committed the organisation to the introduction of Total
Quality Management. The Broadcasting Quality Council
was formed and the Quality Policy established and pub-
lished. A Quality Assurance Manager was appointed with a
task assigned to bring the organisation to an accredited
standard of quality by January 1994. Since that time a con-
siderable amount of work has been going on “behind the
scenes” preparing the way for the introduction of Australian
Standard Quality practices into the organisation.

The orderly planning for the introduction of TQM princi-
ples into the organisation had to be hurriedly adapted early
in 1993 because of contract conditions in the first competi-
tively tendered project by the National Transmission
Agency. This was the project for the redevelopment of
Northern Tasmania, or Contract NTA 002 as it has now
become known. In that Contract the customer called for a
Quality Assurance Plan in accordance with Australian
Standard AS 2990. Telecom Broadcasting was the suc-
cessful tenderer for the project.

Standard AS 2990 is a precursor for the Australian
Standard AS 3900 series and in particular calls for many
quality elements to be addressed in a similar manner to the
target standard AS 3901. The obligation to rapidly adapt to
AS 2990 was a valuable introduction into Quality Assurance
practices for the Engineering and Construction section of
the business .

A number of dedicated people in the organisation have
been actively contributing to the quality program with a
large component of work being absorbed initially in the NTA
002 Quality Plan. Running in parallel with this has been the
development of the Quality Policy and Quality Manual for
AS 3901 together with the drafting of what is termed
“Process Descriptions” which describe the way
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Broadcasting will go about providing products and services
to the customer. Telecom Quality Services consultants have
also been assisting in the task.

The eventual outcome of this work will be to produce a
comprehensive set of documents on issue to all functional
centres and work groups. These documents will be con-
trolled, that is, individually accounted for in a master list and
subject to periodic update. Localised copying will be illegal,
but any need for additional copies will be readily serviced
from the central distribution point.

The documents in their fully assembled form will be
known as the Broadcasting Quality System, and will be
arranged in a tiered format. At the top of the tier will be the
Quality Manual, which will set out the guality policies, quality
objectives and philosophy, the general quality system, the
organisational structure and responsibility levels. The next
tier will comprise the Quality procedures’ manuals that will
be a collection of the Process Descriptions appropriate to
that work group, detailing the purpose and scope of the
nominated processes and identifies who does what, how,
when, where and why.

The lowest tier will be the set of instructions that relate to
specific services or equipment and provide an operator with
sufficient information to perform the task to a required stan-
dard. These are titled “Reference Documents” which do not
come under the discipline of the controlled document sys-
tem. They will comprise such existing documentation as
Site Safe Working Practices, Site Radiation Folders,
Manufacturer’s Equipment Handbooks, Regulations, Codes
of Practice, Telecom Technical Publications and other simi-
lar publications.

Comprehensive staff training in the form of induction into
Quality Practices is planned for later in 1993. The training
will introduce Broadcasting staff to the fundamental cultural
change required in work practices to ensure Quality suc-
cess. Once the documentation is in place the real task of
putting the principles into practice will begin.

BRIAN HEY
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BROADCASTING IN
YE OLDE APPLE ISLE

My experience in broadcasting in Tasmania, includes 26
years with Commercial station 7HT and 21 years with ABC-
TV and it is interesting to look back on the facilities avail-
able a half a century or more ago, and recall names of peo-
ple who built and operated them. | graduated from the
Melbourne Technical College’s Radio Technology Course
in December 1936,and immediately set about looking for a
job in my chosen field.

| met Gil Miles who worked at 3AW and learned that he
was about to establish a new station to be called 7HT in
Hobart. | had already decided to move to Tasmania,and
when Gil offered me a job as a Technician on the project,l
was ecstatic to say the least. On my way to Hobart, | called
in at Launceston and found there were two stations operat-
ing in the area. One was 7NT,the ABC Northern Regional
and the other was Commercial station 7LA where Val
Sydes operated a 500 watt AWA transmitter from his home
at Prospect Hill, about 4 km from the Post Office.

Arriving in Hobart, | found the city to be a charming
backwater compared with Melbourne and struggling to
come out of the effects of the years of the Depression. A
few cars, horse drawn carriages and double decker trams
were evident.Local radio stations comprised National sta-
tion 7ZL and Commercial station 7HO.

The 7ZL transmitter was on a hill referred to locally as
‘Keens Curry’ because of painted white rocks which spelt
out the words. My first visit was somewhat of a cuitural
shock as | gazed at a breadboard layout of what surely
must have been the rediscovered ruins of Noah's Ark. Wilf
Jarrett was my guide. In the following 56 years it has been
a great pleasure to witness the evolution of the 7ZL
dinosaur to the current solid state facility.

A few days later, | visited station 7HO in Findlay’s
Building, Elizabeth Street. The second floor of the building
housed the studios and control/transmitter room with the
aerial supported by twin masts and the counterpoise earth
system being located on the roof. The 100 watt transmitter
was locally built by Chief Engineer Bill Nicholas and
Consultant Rudolph Buring. The transmitter featured a
TB2/250 valve as linear amplifier and two TB2/250 valves
in push-pull final stage producing the 100 watts to the aeri-
al.

When Gil Miles arrived in Hobart,our first task was to
install the studio on the second floor of Clebourne House in
Murray Street. The studio technical facilities were announc-
er-operated as at that time there was no control room,and
level adjustments had to be carried out at the transmitter.
The facilities included twin Garrard 78 RPM turntables, twin
33 1/3 RPM turntables, an RCA ribbon microphone for the
announcer and a GR microphone on a stand for interviews.
Other types were subsequently purchased.

The transmitter arrived just before completion of the stu-
dio work. It was manufactured by Transmission Equipment
Pty Ltd of Melbourne, a business owned by Ted Ashwin
and Rudolph Buring from Hobart. It was the first transmitter
to come off production and although it proved reliable and
gave many years of good service,its finish left much to be
desired. Their second transmitter was supplied for installa-
tion at National station 7ZR a year later and was beautifully
finished.
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The transmitter was sited at Rosny Hill on the eastern
shore of the Derwent River and a rough track was made to
the top of the hill to haul up the wooden shack and the
equipment.

The twin bay transmitter employed Philips valves
throughout with the line up being PEO5/15 crystal oscillator,
PEO5/15 buffer, TCI/75 RF driver, twin TC2/250 in push-pull
final amplifier, twin TC1/75 in push-pull audio driver, twin
TC2/250 in push-pull modulator, a pair of 866A rectifiers for
RF and audio driver power supplies and three DCG2/I000
rectifiers for final amplifier and modulator power supplies.
The initial power into the aerial was 250 watts but was
increased to 500 watts one year later. The station building
comprised four rooms in a wooden shack comprising trans-
mitter room, bedroom, kitchen/shower room and a store-
room/ workshop. The bedroom included a twin speed
turntable and pick-up, a collection of records and a Reiss
microphone for emergency purposes.

The aerial system was a quarter wave vertical radiator-
suspended between two 36.5 m masts and fed via a 600
ohm open wire transmission line. About 16 copper radials
from a 1.6 m copper plate provided the earth mat. The
whole site was bounded by a 1.2 m high stone fence topped
with barbed wire constructed by a group of unemployed
men.

Station 7HT commenced transmission officially on 19
April 1937 with the transmitter being staffed by Gil Miles and
Norm Stone who also undertook outside broadcast and
other duties.

During this period,7HT began to claim a large share of
the listening audience so rival station 7HO prepared to meet
the opposition.

In late 1937, 7HO moved from their city based transmis-
sion site to the top of Mount Nelson. Chief Engineer Bill
Nicholas rebuilt the original transmitter to produce 500 watts
into a vertical wire quarter wave radiator suspended
between two masts.

In 1941, Gil Miles left 7HT for work with CSIRO on a
cloud seeding project and Bill Nicholas transferred from 7HO
to 7HT as Chief Engineer John Dodds became Chief
Engineer of 7HO.

With the Second World War in progress,it became diffi-
cult to obtain Philips valves and Bill Nicholas changed the
transmitter format to use 810 and 807 types in lieu. He had
previously undertaken similar work at 7HO.

The 7HT studios were moved from the original Murray
Street site to McCann’s Building Corner Elizabeth and
Melville Streets. This was a great improvement in that the
studio equipment was now located over two floors and
included a large theatre on the ground floor for live shows. It
was a very busy period and built much good will with the
local community.

About 1951, Bill Nicholas and Dave Hildyard left to form,
together with Ron Hope and John Dodds, Commonwealth
Electronics at Derwent Park Munitions Annexe.

Bruce Klein from the PMG’s Department took up the
Chief Engineer’s baton. During his reign,a number of
changes took place including the establishment of a new
remotely controlled transmitting station at Droughty Point to
replace the Rosny Hill facilities. The new transmitter was an
AWA 2 kW model and fed a quarter wave lattice steel radia-
tor.

In 1962, | left 7HT after an association of 26 years and
joined the Production Facilities Department of the ABC-TV
where | worked until retirement.

NORM STONE.












40 YEARS OF AERIAL
MEASURING EQUIPMENT.

My first MF aerial measurement was made in 1947 at
4QL Longreach, and my last at Bald Hills in 1987 on a
standby radiator. Over this 40 year period, several different
impedance measuring devices have been used for NBS
aerial work.

The model in use at the time of the 4QL installation was
known simply as the ‘aerial impedance meter.lt had been
designed many years previously in the PMG’s Department
Research Laboratories. It was basically a valve operated
oscillator and detector, comparing the aerial with an
adjustable internal LCR network. The instrument gave very
good R values but only an approximate indication of reac-
tance.

If an ACU happened to be in a tuning hut several metres
above the earth mat , unbalanced devices measuring aerial
impedances gave various readings, depending on equip-
ment type. So, to obtain a reading nearer the ‘truth’, the
added resistance method was employed.A transportable 50
watt oscillator was very loosely coupled to the aerial, and a
variable resistor inserted in series with the aerial current
meter. This resistor was increased from zero ohms until the
indicated aerial current was reduced to 50%. The value of
the R required for this was then equal to the aerial R com-
ponent at that point.This method gave no indication of aerial
reactance and relied on the coupling being held constant as
the resistance was added. Loose coupling and small cur-
rent was required, hence the high power test oscillator

Next followed a General Radio series reading bridge with
a battery operated GR oscillator and a communications

receiver. This gave reliable R and X readings. A smaller MF
receiver using 1.4 volt valves was built locally. It was
enclosed in a screened box and contained an RF stage,
BFO and headphones. It gave the operator full information
as to what was coming out of the bridge.

Parallel bridges came next. Muirhead and Wayne Kerr
were typical of those in use. Some operators loved them
but others preferred the series answers of the GR
bridge,thus saving the irritating parallel to series conver-
sions. Very rarely did one need to know the parallel Z at the
aerial meter.

In time, the old GR bridge was replaced with a newer
model, the type 1606. It was user friendly with the accuracy
and precision of adjustment which was the hallmark of GR
equipment.

When 24 hour station operation became common place,
it became difficult to make an aerial measurement without
interference and a useful device called the 01B by Delta
and known as an ‘Inline Bridge’ became available. This was
inserted in series with the aerial and transmitter power
applied. A newer instrument, the Delta RG4 has given good
service as a combined oscillator and receiver used in con-
junction with a bridge. It features key pad frequency selec-
tion and a synchronous receiver to ignore other signals. It
has visual and audible indication of bridge output.

Recent attempts to use a state-of-the-art network
analyser, like Hewlett Packard 8753,encountered the same
problems as were met when trying to use a vector Z meter,
Our old enemies - myriads of stations always on the air. So
it seems the old reliable series or parallel bridges are still
the most useful tools for aerial work.

DOUG SANDERSON.
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MF DIRECTIONAL AERIAL
USING FOUR MASTS

It has been long recognised that Metropolitan Melbourne
is not an easy service area to cover on the medium wave
broadcast band. Escalating levels of man made electrical
noise make reception impossible in many locations. The
fact that Melbourne Commercial stations, with the exception
of 3UZ, are all located towards the high frequency end of
the MF band, does not help either.From time to time,
Melbourne AM licensees have banded together in an
attempt to address the issue.

In 1991, when AWA Media purchased the licence and
hardware of 3XY Pty Ltd which was in liguidation, it did so
on the understanding that it would be allowed to close the
station down for a period, and relaunch it as 3EE operating
on 693 kHz, one of the last available low frequency chan-
nels on the MF band for Melbourne. It was no easy task to
find a suitable site from which to cover the Melbourne ser-
vice area and provide the required protection for 4KQ
Brisbane at 37 degrees; a group of planned New Zealand
stations at Dunedin, East Bay of Plenty and Palmerstone
North at 100 degrees; 5SY Streaky Bay at 298 degrees -all
on the same frequency-and adjacent channel protection for
2BL Sydney on 702 kHz at 55 degrees, as well as limiting
field strength to 3.0 mv/m in Geelong at 205 degrees.

After exhaustive investigations into possible sites at
which to locate the station, Don Macdonald of AWA
Research Laboratories prepared a report in June 1991 in
which he concluded that the most suitable site for a station
to serve Melbourne and operating on 639 kHz would be in a

ning generally north from there, the Western Freeway east
of Rockbank and the Princes Highway.

His studies indicated that a two element array was
unlikely to be more than minimally satisfactory to meet the
directional characteristic criteria and that a separate study
be undertaken in order to determine a satisfactory array of
more than two masts for use at the recommended site.

David Morris of AWA Defence was commissioned to
carry out the study and he concluded that a four element
array was required to achieve the required results.

Significant delays were experienced during the process
of re-establishing the old 3XY as the new 3EE. Since early
1991, 3XY had been operating on 2000 watts on a tempo-
rary aerial installation from a site in Altona. Commercial
power was provided by two portable diesel generators. in
September 1991, The Australian Broadcasting Tribunal
approved the closing down of 3XY with the proviso that
AWA Media would aim to re-open the station as 3EE on
693 kHz by 1 February 1992. Local objections to the pro-
posed aerial installation north west of Werribee culminated
in an ABT hearing in March 1992.

No contracts could be let until April, after the Tribunal
ruled in favour of AWA Media’s application. The company
was under enormous pressure to get the station to air as
soon as possible, thus taking advantage of the AFL season
which was part of 3EE’s program format. The initial dead-
line was 26 June. Contractors performed miracles to com-
plete the erection of four 90 metre masts including the lay-
ing of some 70 km of copper wire for the comprehensive
earth mat,and commissioning of the entire installation to go
to air at 7 a.m. on 3 July 1992. Much credit is due to 3EE’s
Chief Engineer, Paul Taylor who spent most days and
nights of May and June at Mt Cottrell.
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