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| did not expect the article on termites in the last issue 1o
create so much interest. | had six callers — all from
Commercial station staff — telling of their experiences.
One Chief Engineer told how termites attacked the trans-
mitter building at a remote site. He went out to the site one
night to do some routine tests and after unlocking the door
and on opening it, the door collapsed in a heap of rubble
on the floor. No one had been to the transmitter in a month,
and in that period termites had eaten out the door frame so
that only a thin veneer of plywood remained.
Another told of experience at a country Victorian studio. A
fault had developed in a cable linking the control booth with
the announcer’s console. On opening up the chase, he was
horrified to find that termites had eaten out the cable insu-
lation and that the chase was a home for rats. Several rats
left the chase at high speed and one ran up the leg of a
lady announcer who was busily making an announcement.
She screamed at the top of her voice, overmodulating the
transmitter which promptly shut down, causing urgent
alarm bells to ring throughout the studio building.

JACK ROSS

Front Cover: Replacing base insulator 5AN/5RN Pimpala.
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40 YEARS OF TECHNICAL
TRAINING

Forty years ago, technical staff of the PMG’s Department
were normally recruited from high school after approximate-
ly 10 years of general education. They commenced as
Technicians-in-Training (TIT). The first three years of train-
ing were common to all trainees and included electrical the-
ory and telephony. This training was mostly in a PMG’s
Department Training Centre, but some subjects were com-
pleted in a Technical College. Year 1 of their course
involved full time training, but in years 2 and 3, about 80%
of their time was on the job, performing general telephony
duties. It was in their third year that people with a suitable
aptitude were selected to specialise in radio for the final two
years of their course. At that time, radio within the
Department was limited to sound broadcasting, but both the
studio and transmitter equipment of the NBS were installed,
operated and maintained by Departmental staff. Training in
the Training Centre for all students included in-depth cover-
age of radio principles and sound broadcasting equipment.
Work experience was gained in the full range of radio
duties.

In the late 1950’s , the formal training was reduced to four
years, and radio training for selected people was com-
menced in year 2. Still, all trainees covered the same syl-
labus. By this time, television broadcasting had com-
menced, and the ABC had established its own technical
staff, firstly for their television studios and later for sound
broadcasting. Also, line-of-sight radiocommunications for
single and multiple telephone channels and television distri-
bution was increasing. The radio syllabus was modified to
eliminate studio details and include a general coverage of
the new technology. Trainees obtained practical experience
in sound and television broadcasting and radiocommunica-
tions in consecutive years before being allotted to a perma-
nent position.

A significant change in the technical training scheme
occurred in the mid 1960’s. All trainees completed a com-
mon course for the first two years but, in following years,
specialist training was selected by the trainees designated
work area from an extensive series of five day training
units. The training could be designed to suit each student’s
expected duties.

The next major change in technical training resulted from
an analysis of training in the early 1970’s. Two levels of
technical training were created. Some people were recruit-
ed as Apprentice Telecom Tradesmen (ATT). They com-
pleted common training of one and a half years and off-the-
job practical training before being assigned to their field
Divisions. While working in their allocated disciplines, they
received relevant specialist training selected from a series
of nine day training modules before qualifying as Telecom
Tradesmen. The modules included radio principles, pulse
techniques, sound and television broadcasting and single
and multi-channel radiocommunications.

The second level of training led to a qualification as a
Technical Officer which was generally equated to that of
Senior Technician. Technical Officers were given broad
training over a number of disciplines so as to develop their
diagnostic skills. Several methods of obtaining this training
evolved. Telecom Officers-in-Training (TOIT) were selected
from Technician ranks to complete bridging training. This
was initially a correspondence course in Telecom time cov-
ering a broad range of subjects at approximately Certificate
course level including mathematics, electrical theory and

equipment principles. Later, the same course was provided
by attending a Telecom Training centre.

The next change in the technical training system occurred
in the late 1970’s. The Tradesman designation was phased
out and the Technician resurrected. Detailed study guides
were produced to assist Telecom tradesmen to study in
order to pass a barrier examination so that they could
progress to the top salary increment of a Telecom
Technician. Trainees were recruited as Apprentice
Technicians (Telecommunications). After completing one
and a half years of basic training they were allocated to field
Divisions. An additional avenue for training was provided by
selecting mature aged people who had al least one year
experience as Technicians Assistants to become
Technicians (Telecommunications)-in-Training (TTIT).
TTIT's completed one year intensive training approximately
equivalent to the basic training of an AT. Recruitment of
people with part of full Certificate course qualifications for a
Technical College continued. These people were designat-
ed Trainee Technical Officers (TTO). The TOIT training sys-
tem was maintained so that suitable Telecom Technicians
could progress to become Technical Officers.

In the early 1980’s, associated with a reorganisation of the
Training Section, Field Training Officer positions were cre-
ated in a number of field Divisions though Broadcasting did
not support a formal Field Training Officer until late in the
1980’'s. Suitable people were also selected as casual
instructors and given methods of instruction training so that
they could effectively conduct specialised training in the
field.

Towards the end of the 1980’s, a national survey of
Telecom Australia people involved with radio equipment
installation, operation and maintenance identified that
equipment training aimed at two levels of operation was
desirable. One level catered for the needs of first-in mainte-
nance people and the second level provided for the more
detailed requirements of specialist radio people. Also, It
recognised that people required training directed at specific
equipment rather than a generalised coverage of all types
of equipment. A series of modules were developed for prin-
ciples and radiocommunications satisfying these require-
ments but only cosmetic changes were made to broadcast-
ing modules. These modules were implemented in some,
but not all States, at the time.

The beginning of the 1990’s brought a restructure of the
technical grades to provide seven levels of Technical
Officer. People can be recruited into this structure at Level
1 with no previous experience or at Level 2 if they have
completed two stages of an Associate Diploma
(Electronics). Progress through the levels is via the normal
staff selection process and depends on formal training,
accredited on-the-job training and relevant work experi-
ence. The formal training can be conducted by a recog-
nised training organisation such as Telecom Training
Services or a TAFE College. Much of the “core” training to
meet the requirements of this scheme is conducted by
Telecom Training Services using computer managed learn-
ing.

The trend with training in general and radio training in par-
ticular is for efficiency and economy. Since most mainte-
nance with modern equipment is by unit change and people
have such a wide range of equipment types and tasks, they
do not have the time or the need to delve into system oper-
ation. They expect training to provide information that will
allow them to quickly complete their duties. The limited
number of people who require greater levels of expertise for
design and difficult fault diagnosis usually need to obtain
their knowledge by personal study, research and experi-
ence.

JOHN NAUMANN
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INTRODUCTION
OF THE TRANSISTOR

When the PMG’s Department took over the technical facili-
ties of 5CL Adelaide from Central Broadcaster Ltd in 1930,
almost all of the studio equipment was powered by batter-
ies. This included the outside broadcast (OB) equipment
with its heavy 6 volt lead acid accumulator and three heavy
duty 45 volt dry cell batteries.

Some relief came in 1936 with single and four microphone
input OB amplifiers built for mains operation. The equip-
ment was designed by Laurie Billin who had been Engineer
for upgrading works carried out on 5CL transmitter soon
after it had been taken over by the Department..

This OB equipment remained in service until about 1857,
when the transistor appeared on the scene, and broadcast-
ers began to look at ways in which advantage could be
taken of the new technology. Solid state technology was
seen as having considerable immediate advantages for OB
equipment and steps were taken to construct a suitable
amplifier.

Assistance was available from two sources. Ross Treharne
of the Weapons Research organisation in Adelaide offered
a collection of circuits and notes on audio amplifiers, and a
copy of a Research Laboratories Report on development of
a transistorised OB amplifier was obtained. A breadboard
amplifier was constructed for evaluation purposes but it
was not quite up to expectations. The input stage using an
OC71 was very noisy and the output stage using two OC72
transistors had insufficient output.

RADIO TECHNICIANS
TRAINING SCHOOL

Other types were then trialled. OC45 types were installed
for the input stage, and after changing base resistors, an
optimum collector current of 1.3 mA gave approximately 10
dB improvement in noise. A change in the output stage
using OC26 types gave the required output power without
being extravagant with the 9 volt battery consumption.
Ziguras Hermanis, one of our skilled technicians, was then
given the task of packaging the equipment into as small a
space as possible. He eventually can up with a superb
product. The case was 200 mm high, 150 mm wide and 125
mm deep. It had a sloping panel 150 mm by 150 mm and
accommodated a VU meter and two input volume controls.
The OB technicians were delighted, and even boasted that
the two microphones took up more space in the carrying
case than the amplifier.
While the amplifier was in its final stage of development,
Brian Perkins, Divisional Engineer, was planning for a solid
state studio switching system. Early experiments on a 10 IN
and 5 OUT matrix using OC77 types showed that the idea
was workable and it was put into service for three months
before Brian presented a paper at the IRE Convention in
Melbourne during May 1959. He detailed the proposed 30
program outlets, selecting from 100 sources by using 20
push buttons for each outlet, arranged in a ‘tens’ and ‘units’
selection to control the positive or negative base voltages
applied to the two switching transistors per connection i.e.
6000 transistors for the full matrix.
The only major disadvantage suggested for the use of tran-
sistor switching at the time, was the high cost compared
with other methods. However, the cost was eventually justi-
fied on the basis of considerably less maintenance and
much improved reliability.

CLIFF MOULE
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in its stiffness or mass, but this is not always possible.

In the case of the vibrating MF guys referred to above, the
extent of the problem was not known until the top guy
strings were replaced due to cracked insulators and corrod-
ed guy components. Fortuitously, the replacement guy
strings do not currently exhibit any vibration problems.
Although the guy strand is of equivalent size, the replace-
ment insulator assemblies are heavier, effectively changing
the stiffness characteristics of the guy, and are of a different
shape — giving different drag characteristics.

There are various ways of changing the characteristics of a
guy which suffers from vibration. Such techniques as
changing the guy tension, or its effective length by installing
a plucking guy onto the middle of the guy (not practical on
MF structures) may be effective. Energy absorbing devices
called dampers may also be effective in decaying an
induced vibration more rapidly.

Natural structural damping exists in all structures and gen-
erally increases as energy absorbing mechanisms develop
under higher loading conditions i.e. slippage in the bolted
joints of a lattice tower. This situation is likely to be infre-
qguent under normal conditions; however, structures with an
antenna array enclosed within a large radome are likely to
create wake excitation of such a magnatude that structural
connections slip frequently. Damage in the form of ham-
mered bolts, elongated holes and/or fatigue cracking can
result.

Wind-induced vibration of structure has caused one bolt to
drop out and nuts to loosen on others.

A complex mixture of vibrations resulting from a number of
modes of vibration have been known to cause interesting
effects on broadcasting structures. Bolts have been known
to rotate in their holes through the cyclic action of the con-
necting members. Nuts can loosen, undo and drop off, leav-
ing the bolt to succumb to the action of gravity shortly after-
wards.

Solutions to problems of this magnitude are generally not
simple, but by instrumenting the structure and measuring
the characteristic motion, the natural frequencies and caus-
es can be determined. Auxiliary damping can be specially
designed and installed. In other cases, some aerodynamic
changes to the radome may be possible to produce non-
uniform air flow over its height, therefore minimising the
chance of the wind exciting the structure in the critical
mode.
Suffice to say, careful design at the outset is not always
successful in identifying and eliminating complex forms of
wind-induced vibration. Therefore, the monitoring of struc-
tural performance is advisable.

TOM GLASS

ROY BADROCK - MANAGER
NATIONAL OPERATIONS

Roy Badrock, Manager — National Operations retired on 27
November 1992 after 43 years service with the Postmaster
General’'s Department, Telecom and AOTC.

Roy commenced with the PMG’s Department in Melbourne
as a Technician-in-Training in 1950. After completing his
training in 1955 he worked as a Technician, Senior
Technician and Supervising Technician in various areas of
Broadcasting in Victoria.

During the period 1955-1962, Roy studied engineering at
the Royal Meibourne Institute of Technology on a part time
basis, graduating at the end of 1962. Early in 1963 he com-
menced as an Engineer Grade 1 at the Central Office
Radio Section at Jolimont.

Roy recount-
ing reminis-
cences while
General
Manager
Leon Sebire
listens.

Over the next tew years, Roy was involved with system
design, equipment development and provision for a wide
range of small and medium capacity radio bearers through-
out Australia. In 1969 he transferred to the Transmission
and Line Planning area where he spent the next 2 years
involved in planning the expansion of the national broad-
band bearer network.
Returning to the fold in 1971, he commenced an associa-
tion with Broadcasting that remained unbroken until his
retirement. During the period 1974 to 1985 Roy held at vari-
ous times the Central Office positions of Supervising
Engineer MF Broadcasting, Television New Works, Radio
Australia Operations and National Operations.
Early in 1986 he was promoted to Assistant Director
Operations (subsequently redesignated Manager — National
Operations with the advent of AOTC in 1991). As head of
Broadcasting Operations in the National Office, Roy was
the interface with our major customer the NTA, on broad-
casting operational matters.
He informed and advised the NTA on serious technical
problems within the NBS, advised them on the technical
implications of sharing at National stations by other ser-
vices, established and managed the broadcasting equip-
ment replacement program and managed the major mainte-
nance and test equipment provision programs.
The General Manager Broadcasting, Leon Sebire, present-
ed Roy with his Service Medallion, a temperature controlled
soldering station and cordless drill at a function held in
Melbourne on 27 November 1992. He expressed his best
wishes and thanks on behalf of AOTC and Roy’s many
friends and colleagues.
Roy was one of our longest serving and most experienced
Broadcasters. We wish him well in his retirement.

SANDRA MANNINGS
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TOTAL QUALITY MANAGEMENT

Total Quality Management has become the catchcry of the

90's. Aimost everyone has heard of it and almost everyone

is doing it.

But what is it? What is Quality?

How do you manage it?

Where do you go when you have finished it?

The principles of TQM are based on simple logic that says,

“Do it properly the first time.”

Doing any task correctly the first time would appear to be

very easy, but it is generally accepted that Australian indus-

try can only get it right the first time on about 70% of all

attempts. The other 30% is either reworked (duplication of

effort) or complete waste, resulting in large (and unneces-

sary) cost increases.

TQM attempts to address this problem by having:

« all work tasks (processes) properly defined,

+ all tasks documented so that they can be done consis-
tently and correctly every time, and

+ all péople trained to do their tasks.

When these three attributes are in place in a company or

organisation, the company is operating in a “Quality

Assurance” mode. That means that the customers who buy

the company’s products can be confident that the products

will consistently meet their requirements.

This is the real meaning of “Quality” in the TQM context.

The way in which a company shows to the outside world

that it has Quality Assurance, is by passing an inspection

by an independent judge (called an assessor) against a set

of rules (called Australian Standard AS 3900). The compa-

ny is then certified to this Australian Standard.
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Telecom Broadcasting is aiming to achieve certification to
AS 3902 by December 1993.

To enable this to happen, several people are already work-
ing on the preparation of the documents that describe our
processes, and the “library” system that will hold these doc-
uments.

In addition, 80 people have received training at
Mudgeeraba and Hastings on the principles of TQM and
how this new way of managing our broadcasting business
can be implemented. Sixteen Process Improvement Teams
have formed and are working on 16 of our important
processes to provide Quality Assurance for Broadcasting,
and to actually improve the processes further to reduce the
waste and rework, and therefore reduce the costs of per-
forming the work. This is of course very important when
operating in a competitive environment.

Hence TQM has the potential to make any business more
efficient, more competitive and more profitable.

And perhaps most important of all is the realisation that
TQM never finishes! The work of improving the day to day
tasks carries on, with these Quality principles interwoven
permanently into the business processes of the company —
making it a “Quality Company”.

Total Quality Management principles form an important part
of all management courses these days as it is believed that
TQM is the single biggest opportunity for improvement in
Australian organisations in the 1990’s. In addition, seminars
are becoming a popular means of training staff. Typical of
seminars was the one conducted by the Graduate School of
Management of the University of Melbourne during
February 1993. Major topics included TQM principles, con-
cepts and practices; benchmarking processes as part of
TQM; Planning and achieving best practice; Leadership of
the TQM process and Relating TQM to profits.

GRAHAM SHAW
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