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Contrast the key features of fixed and mobile telephone systems. 3

MOBILE - Uses wireless technology ; are portable; use microwave communication towers in
strategically placed cells; subjected to drop out and poor reception.

FIXED — uses cable technology - both copper and optical; more consistent reception and
reliability; are not portable; less convenient than mobiles.
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Three examples of communication devices e shown.

o Tl Key BakeliiE prone Siarphone

How has cach of these devices cont
telecommunications?

ibuted 1o the advancement of

The Morse Code allawed cost-effective and high speed long-distance
communication. This allowed communication between people previously isolated.
The telephone added voice communication that required o technical knowledge to
use. The smartphone 2dded multple functions o the device such as intemet and
photography, emails, video.
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How have semi-conductors influenced the design of modemn telecommunications
products?

» Miniaturisation of electronic circuits.

« More efficient by using less power

« Faster processing speeds.

+ More integration with other electronic devices.

+ Nofilaments so no power required to heat them to produce electrons

« More shock proof.

« Longer life and lower cost due to efficient production techniques
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Identify and describe advances in telecommunications that followed the invention of the

valve.
The first valves were tubes containing very little air, a near perfect vacuum, through which electrons

could be made to flow in a controlled way. Flemings vacuum tube could detect radio waves, a type
of electromagnetic wave. In 1907 Lee De Forest produced a vacuum tube that would amplify radio
waves or signals. Radio as we know it was made possible by these vacuum tubes. Vacuum tubes also
led to the development of television and radar between 1920's and 1930’s. The large size,
unreliability, current demands and sensitivity of valves to heat and vibration led to the development
of the transistor in 1947, Continuing development saw the integration of whole transistor circuits
into single devices called integrated circuits by the 1060's.

In less than 20 years the transistor and associated semiconductor devices totally replaced valves in
virtually all electronics industries. Continuing miniaturisation and other developments led to the
microprocessor and personal computer. All electronic equipment continues to become smaller,
more reliable, less costly and more useful as this development proceeds.
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(d) Describe advances in telecommunications that followed the development of semiconductor
materials.

Volume and speed of computer processing has increased dramatically

Micropro cessors were developed which allowed for tiny machines to do massive processing
The internet and home computers have made world wide web communication available to
almost everyone and cheaply.
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The bakelite case for the radio shown was produced by hot compression moulding.

Discuss the suitability of this material for this application.

Bakelite is a thermosetting polymer that is well suited to compression moulding of complex shapes
such as the radio casing, Its mass production would reduce costs. Bakelite has good thermal and
electrical insulation which provides the stability of shape and electrical safety.
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Briefly outline health and safety issues that have to be dealt with by a Telecommunications
Engineer.

Work health and safety issues in the telecommunications indusiry:
~ o Electromagnetic radiation (EMR): is thought to provide a health risk,
__ particularly from mobile phones. In 2011 the World Health Organisation
concluded that so far, there is little evidence.
o Electrical currents: high voltage currents, particularly from mains supplies,

—  cancause death. —

o Working above ground: dangers from working at heights is a hazard in this
industry.

Working in confined places: can cause problems particularly when fumes are
present.

» Working with exposed optical fibre: danger to sight from the high energy
~ laser; microscopic fragments from glass fibre can penetrate and remain in the
__ skin causing significant problems.

o Use of chemical adhesives and cleaners: used in fibre optic splicing and
termination as well as many other telecommunications operations.

o Safe, clean and healthy environments with strict attention to WHS regulations
should be priorities in the telecommunications industry.
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Discuss social and environmental factors that an engineer would consider in designing a
satellite system for telecommunication.

°  Community reaction to dish location

° Increased need for international communication

© Location of suitable workforce

o Effect of microwave radiation

© Changes to local eco systems due to construction and operation of dish stations/towers.
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Explain the effect that mobile phone communications may have on other electronic systems.
Discuss situations where this effect could endanger lives.

The digital radio waves emitted by the antennae of a mobile phone may cause serious disruption to..

©  Sensitive navigation and control systems in aircraft during critical times such as take off and
landing.
©  Sensitive medical monitoring of control technology
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Explain how improvements in telecommunications have allowed small local business to
market themselves nationally and internationally.

Improved telecommunications have ensured businesses separated by geographical areas have been
able to advertise and compete with other businesses. This improved communication has allowed
small businesses to advertise and market products where previously it was hard to communicate this
information to potential clients nationally and internationally.

Internet and mobile phones allow the dissemination and linking of all types of information. This
allows messages to be sent great distances in seconds forming links between the business, clients
and suppliers.
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‘The images show the evolution of componénts used in electromic circuits.
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