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THE IIDSDANCII I-.ABONATOIIIES OF TIIE POSTDIASTNN.
GENEIIAL'S DDPAIITDTENT

INTRODUCIION
In spite of the large resources of

scientific manpower and facilities that
are devoted to telecommunications
research in oveneas countries, thc Post-
master-Gcneral's Department has found
it advantageous to maintain its own
independent research and development
group so that it is in a position to con-
tribute to its own technical advancement
in those areas where overseas research
and development or local industrial
development does not adequately meet
the needs of the Administration. The
Laboratories must of cource be geared
to the resources available on the onc
hand, and to the unsatisfied needs of
the Departmcnt on the other. This
means that the Laboratories do not
attempt to carry out research that can
be done nrore effectively elsewhere, nor
attempt to develop systems or apparatus
if suitable items are available for pur-
chase from commercial sources at eco-
nomic rates, It does mcan however,
as experience has shown. that there arc

many areas where rcsearch and develop-
ment elTort is necessary by the I)epart-
mcnt, and its Re.ear.h Laborllorics
have the rcsponsibility to providc this
elIort.

CENERAL RESPONSIBILITIES
tsriefly thc functions of the Labora-

lories are as foliows:
(i)To conduct research and develop-

me[t work wirh the aim of develop"
ing telecommunications theory and
practice, as applying in particular
to Australian conditions-

(ii)To develop and design forms of
telccommunicarion or mail-handling
nl.tnl .uilablc f.'r u.c in Au.lralia.
in u.llahor:llion wilh u.er groLrf\s.

(iii)To collaborate with planning and
dcsign groups in Engineering and
other I)ivisions in appraising world-
widc developmcnls. and in kccping
abreast of prospective developnrentsi
adaptation and introduction of
Laboratories dcvelopmcnls into scr-
vice, including field trials.

(iv)To provide other groups with ser-
vices calling for a scicntific approach
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or Iaboratory back-up or specialised
testing facilities; to provide the
f)epartmental reference standards,
and a scientilic and engincering con-
sultative service, including patent,
information and library services.

(v) To la{icipate in the work of
national or international organisa-
tions or committees associated with
telecommunications research.

Broadly speaking these functions have
not been changed in principle since the
laboratories were founded in 1923 as
part of the Headquarters Engineering
Division. and mean that the Labora-
tories havc the responsibility to main'
tain a position at the forefront of know-
ledge in communication techniques and,
from this position, to advise and assist
the Dcpartment on advances jn com-
munications technology. Naturally, over
the years, there have been radical
changes in cmphasis of their activities;
lor crample. ruo of lhe early re.ponsi-
bilities of the Laboratories were to pro-
vide the scientilic and enginecring back-
ground neccssary for' the successful
introduction of voice frequency* See page 169.
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repeaters and carrier telephony. These
were followed by .e,sponsi bilities i!! the
field of radio broadcasting and mdio
communications, and during the war
years a major interest in Radar for the
armed services. At the present time
satellite communicalions and elecrronic
switching are among the activities
occupying the attention of the I-abora-
tories.

ORGANISATION OF
LABORATORIBS

In recent years it has become increas-
ingly evident that the old break-up of
activities into separate areas of Radio
and Line Communications was out-
moded by modern developments which
cut across the distinctions between these
areas. Furthermore the increasing com-
plexity of the science of telecommuni-
cations increased the demands being
made on the Laboratories, particularly
in regard to the level and range of
talents necessary in the staff, and necessi-
tated conditions that would attract out-
standing young research workers to the
Labontories and would provide them
with satisfaction and adequate re\rard
in their activities. During l96l-62 a
thorough examination was made of the
Laboratories' organisation and activi-
ties in relation to other Departmental
activities and requirements and, as a
result of this examination, a new organ-
isation has been adopted.

The basic objectives in planning this
organisation were:
(l)To raise the level of attention that

can be given to projects by provid.
ing an environment which will att.act
and retain men with the necessary
intellectual attainments and abilities.
More levels were introduced into the
organisation, so that a total of four
levels of professional stali now

actively participate in research
work, with two further levels for
supervision and direction.

(2) To provide a classification structure
within the Laboratories that will
offe. adequate advancement oppor-
tunities for men with the necessary
talent, and will provide positions to
which outstanding specialisls from
oulside the hboratories can be
attmcted if no suitable men are
available from within.

(3) To provide for adequate attention
beilg given at an appropriate level
to matters of resea.ch policy, and its
development and implementation
within the framework of the Depa -
ment.

(4) To provide a flexible organisation
that can be modified to take account
of the experience and specialist
ability of individuals.

(5)To provide a grouping of activities
and functions that will facilitate
specialist knowledge in one area
being made available in another
area. With the old type organisation
it was not unknown for two groups
concemed with development for ti{o
different applications to spend a good
deal of efiort independently on tech-
nical problems common to both pro-
jects.

(6)To retain sufficient flexibility in the
control of projects to facilitate col-
laboration between various groups
at the specialist level without the
necessity to observe the formality of
a rigid pyramidal structure.

The activities of the Laboratories are
divided into 22 Divisions \rith functions
ranging from the theoretical and math-
ematical concepts that form the basis of
telecommunications, to intensely prac-
tical matters of design and application.

The titles of these Divisions are Circuit
Theory, Probability, Telephone Stan-
dards, Frequency Standards, Electrical
Standards, Radio Systems, Pulse Sys-
tems, Multi-Channel Syslems, Electronic
Switching, Physics, Chemistry, Metal-
Iurgy, MEchanical and Electrical Design.
Radio Equipment, Telephonometry.
Ceneral [-aboratory Services, Labora-
tory Equipment, Information, MicrG
wave Techniques, Pulse Techniques,
Radio Propagalion, and Transmission
Lines.

Further exoansion of activities in the
near fulure is contemplated, Divisions
workine on Field Phvsics. Semi-conduc-
tor Ciriuitrv, Materiajs Evaluation, Mail
Handling, and Polymer Applications
being possible additions. The existing
Divisions are organised in seven groups,
and these in turn are arranged in (hree
Sections, namely the Syslems Principles
and Standards Section, Appa.atus and
Services Section, and Advanced Tech-
niques Se<tion.

As in most other rescarch establish-
ments, it is realised in the Research
I-aboratories that their greal.est asset is
in the special abilities and personal
talents of the research worke$, For
this rcason the theoretical organisation
of activities can be departed from if by
doing so bette. use srn be made of the
spechlists aclually occupying the various
key positions.

ACTIVITIES
Syslenrs Principl€s and Saandards

The Principles and Standards Group
has the responsibility to ensure that its
communications research and develop-
ment is based on sound mathematical
and theoretical concepts, and that it is
suprrorted by ade4uate standards of
measurement, The Circuit Theory Divi-
sion and the Probability Division are
located in this group, as will be the
Field Physics Division when created.
By its very natu.e this group is very
much of a specialist nature and here is
found one of the classical p.oblems of
industrial research laboratory organisa-
tions, namely to provide adequate oppor-
tunities for groMh, recognition and
advancement by specialist mathemati-
cians. Telephone traffic engineering
positions in the State and Headquarters
organisations provide possible areas
where men with mathematical ability
can obtain wider experience of the
Department s activities before coming
ro the Research Laboratories. and also
offer avenues of advancement,

Standards activity covers electrical
measurements from DC up to UHF
frequencies, as well as transmission stan-
dards for lelephone instrumenls and net-
works. In addition, the Departmental
Primary Frequency Standard is main-
tained by the Research Laboratories as
an essential Post Offce standard.

Advances in engineering technology
necessitate advances in standardisalion
techniques and methods. This group is
working to extend the laboratories'
standards of measurement into the higher
radio frequency regions, to supplement
the frequency standards by molecular
and atomic oscillator techniques, and to
extend telephone and network standards
to take account of the modem uldet-
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so that it is continually in a position to
evaluate and if necessary to engineer the
introduction of new types of systems
into Australia. For example, it is prob-
able that solid state electronic exchanges
will be available in the future. lf the
Department is to take advaltage of such
an advance it must have sta{T with
experience in the concepts involved, It
must have engineen who know thc prob-
lems and aie able to set the standards

to be observed and see the pitfalls to be
avoided. In the Research Laboratories.
research is being conducted on trans,s-
tori\ed switching slstenrs and on semi-
conductor circuitry, not because the
Department expects to manufacture solid
\lale telelhonc exchanges but lo gain
crperiencc. so that when such e\changes
are available the Laboratories will be in
a porition to assess thcm and give advice
lhal is based on practical experience and
knowledge. Digital methods of com-
munication is another area of work of
I his Croup.

Apparatus and li'rviceli
Even in the largest of research organ-

;sations major advances in communica-
lions are comparatively rare. Many
advances are of a marginal nature-an
improved material, a faster assembly
technique, or a modified design.
Although small in themselves, in the
aggregate substantial advantages accrue
lrom these improvements. and lhere is
a great deal to be gained by ensuring
that the best materials and the latest
techniques are incorpontcd into equip
ment. and lhe resources of modem
scientific or eDgineering knowledge are
brought to bear on existing equipment
problems as well as on future develop-
ments. This is an important function
of the Section of the Laboratories which
deals with Apparatus and Services.

The Physical Sciences Group is stall€d
with physicists, chemists and metal-
lurgists whose responsibility is to bring
the knowledge of lheir respective dis-
ciplines to bear on the material and
equipment problems of the Department.
The Materials Evaluation Division and
the Polymer Applications Division,
when created. will be Iocated in this
group. These scientists cannot operate
without the tools of their profession and

-a-

standing of spcech and intclligibility.
Systems Devclopment occupies a very

important place in the programme of
the l-aboratories. Communications from
one point in the network to anolher is
by means of a system or combination
of systems, and in this Group the objec-
tive is to keep abreast of modern deve-
lopments in systems and, in special
cases, to develop systems that are found
desirable in the Australian network but
which have not been developed commer-
cially. A typical project is to improvc
the seryice oflered to subscribers living
in sparsely populated inland areas. In
some instances thqse subscribers are con-
nected by earth return circuils one hun-
dred mile,s or more in length, and vcry
pnor performancc is obtained from con-
vcntional equipmenl. The Laboratoric.
havc developed a transislorised voicc
frequency amplifier for use on thesc
circuits. Another example of applica-
tion in outback areas is the development
of a special repeater for use with a 12-
channel open wire carrier system between
Alice Springs and Darwin. This route
traverses 1,000 miles of sparsely popu-
lated terrilory and because of the high
cost of providing buildings, power sup-
nlies and adequatel) lrained staff. il was
dcci.led to rcduce the number of con-
ventional repeater stations by develop-
ing a pole mounted lransistoriscd
renealer. Elery third repcaler is a con-
vcntional 12-channel repeater station
and power is supplied over the lines to
the two adiacent pole mounted repeaters.
Replaceable "plug-in" units keep on-site
maintenance to a minimum.

Many new advances in devices,
apnaralus and slslcms are laking placc
overseas and thc Denarlmenl has found
it necessary to conduct its own research
into modern systcm devclopmenls in
order to acquirc technical competence
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the Sub-Section is equipped with a wide
range of physical, chemical and metal-
lurgical equipment including facilities
for Gas Chromatography, Infra-Red
Spectrography, and X-ray Fluorescence
Analysis. Whilst not always spectacular,
the efforts of this group have made a
big contribution in identifying points of
weakness in materials and equipment
and in the application of physical and
chemical methods to plant problems.
The introduction of epoxy resins for
component encapsulation and for cable
jointing techniques, as covered in more
detail in another article in this issue, is
a typical project by this group, and has
been of considerable importance to the
work of the Engineering Division.

The Equipment Development Group
has responsibility for mechanical and
electrical design, for radio equipment
development and for development and
assessment of subscribers' apparatus.
In this group the emphasis is on items
of equipment and appantus rather than
on integrated systems. In coniunction
with the Physical Sciences Group these
Divisions are responsible to see that the
very latest advances in material and
techniques are incorpomted in the items
of equipment which go to make up the
communications systems. A further
aspect of this responsibility is the very
practical task of assisting local manu-
factureN with problems arising in the
manufacture of equipment in Australia.
A typical proiect is the development, in
association with Broken Hill Pty. Ltd..
of a grade of soft magnetic iron that
will be a suitable substitute for iron that
is otherwise only available from Sweden.
Another is the development of an Aus-
tralian design of telephone dial for local
manufacture.

Although the interest of the Engineer-
ing Dvision is primarily in telecom-
munications, the Laboratodes are mind-
ful that the Department has a huge
responsibility for mails and that mech-
anisation and automation, although of
long standing in Australia. are being
introduced in lhis area to an increasing
extent. Considerable advances in mech-
anisation have alreadv been made by
the Postal Services Division and the
Laboratories have assisted in several of
these projects. In future developments
it can be expected that there will be an
increasinglv comrrlex component con-
cerned with address coding, reading
devices and memory techDioues, and the
proiected Mail Handling Division will
deal with these problems in collabora-
tion with the Postal Services Division.

Essential re4uirements in any labora-
tory are well organised Librarv and
Information Services, emcienl equipment
control and maintenance, and a com-
petent Model Shop. These funclions
are the rcsponsibilities of the Labora-
tories Services Group and the Library.
In recognition of the increasing import-

*Report to Minister for Science by
Committee on the Management and
Control of Research and Development-
Her Majesty's Stationery Office, 1961.

ance of library services the Library has
been completely re-organised and the
staff strengthened. The Library works
in close association with thg Informa-
tion and Patents Service to provide the
latest technical information when and
where it is needed. The Model Shop
is equipped to carry out precision
machine work as well as the more
routine fabrication tasks. It is expected
also to be up to date with the latest of
manufacturing and assernbly techniques
and to carry out experimentation and
trials in this area. Printed circuits,
solderless wrapped connections, and
epoxy encapsulation are typical proiects
appropriate to the Model Shop and its
controlling engineers.

The whole Labomtories depend on an
emcient system of equipment mainten-
ance and calibration and, this together
with a specialist inslrumentation service,
is provided by the Laboratory Equip-
ment Division which also has ovemll
responsibility for the purchase and con-
trol of equipment.

Advanced Te{hliques
The activities dealt with so far in

this paper have been activities that can
be defined, for the most part, as applied
research and development or the appli-
cation of effort lo achieve practical goals
that can be fairly precisely defined.
There is also an area of activity in the
Laboratories which can be described as
obiective basic reselrrch as defined in the
Zuckerman Report*, that is, research in
a field of recognised potential but where
the final application is a little less clear.
Activities of this type are found in the
Advanced Techniques Section, inter-
mingled with activities of a more prac-
tical nature.

Thin film and laser phenomena receive
attention in this Section together with
microwave and pulse techniques. Band-
width compression for TV signals is the
basis of a fundamental study of the
psychophysics of human perception.
Satellite communication systems and
surface wave transmission lines are other
projects in this Section, as well as more
practical investipations concerning radio
propagalion, lighlning protection. and
microwave switching.

The Laboratories C.D.C. 160A Com-
puter is under the control of this Sec-
tion and is available on the "open shop"
principle to other engineers of the
l-aboratories, many of whom are being
trained in programming techniques.

@NCI,USION
The Research Laboratories are not

restricted to research and development
only, but are also catled on to fulfil
pressing needs of a working Departmert.
Included in their activities are functions
cove ng almost the full spectrum of
research and investigation, from obiec-
tive basic research through applied
research to development, design and
testing and, in some special instances,
to maintenance troublo shooting. They
are responsible also to use influence to
foster the studv of telecommunications
problems in Universities and Colleges,

and to collaborate with other govem-
ment and industrial research and deve-
lopment laboratodes working in similar
fields.

The normal method of publication of
the results of work is through Austra-
lian Post Offce Research I-aboratory
Reports, which in many cases are cir-
culated to interested bodies throughout
Australia and ove$eas. It is recognised
however that such publication reaches
onlv a limited audience. and staff are
encouragd to publish their work
lhrough pap€rs delivered to the appro'
priate learned societies and published in
the technical press.

As examples, the following refercnces
illustrate types of papers by statr of the
Research Ilboratories which have been
published in this .rorrnd, during the past
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