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ENGLESKI JEZIK ZA INZINJERE 1

Skolska godina 2022/2023 fond ¢asova 2+0
predmetni nastavnik: lvana Mirovié, kabinet 109, blok F
termin za konsultacije: petak, 12:00 email:miriv@uns.ac.rs

V semestar — struéni kurs engleskog jezika za studente na odseku: EET

Materijal za kurs obuhvata odabrana poglavlja iz udzbenika:

Oxford English for Electronics, E. Gledinning, J. McEwan, OUP, 1993
Oxford English for Electrical and Mechanical Engineering. E. Gledinning, N.
Gledinning, OUP, 2008

Oxford English for Information Technology, E. Gledinning, J. McEwan OUP,
2002

PREDISPITNE OBAVEZE: Test (30) poena. MozZe se polagati samo jednom tokom
semestra na ¢asu. Ne postoji moguénost popravljanja testa.

Proverava se - znanje novog vokabulara (Povezite reti i objasnjenja — 6 poena)
- znanje novog vokabulara (Dopunite re¢enice — 6 poena )
- znanje novog vokabulara (Navedite sinonim/ antonim — 4 poena)
- upotreba specifiénih izraza (Zaokruzite tatan odgovor — 6 poena)
- upotreba veznika (Dopunite redenice odgovaraju¢im veznikom — 10
poena)

ISPIT: maksimalno 70 poena. Ispit je pismeni i usmeni.

Pismeni ispit nosi 20 poena.

| zadatak: Dopunite tekst odgovarajucim recima

Dat je jedan pasus nepoznatog teksta iz koga je izvadjeno 8 reci. ReCi su date
odvojeno, u odgovarajuéem obliku (to mogu biti imenice, glagoli, pridevi, prilozi,
veznici itd.). Koristeéi znanje steCeno obradom sli¢nih tekstova na ¢asu, kao i
poznavanje vokabulara, konstrukcije engleske regenice i sl. treba dopuniti tekst.

|| zadatak: Stavite glagol iz zgrade u odgovarajuéi glagolski oblik (8 poena)

Ovaj zadatak se zasniva najve¢im delom na vezbama iz Language study i
obuhvata; pasivne re¢enice, relativne reéenice (reduced relative clauses: active and
passive), vremenske recenice (reduced time clauses: active and passive), glagole:
allow, let, prevent, cause, make i sl.

Il zadatak: Koji pojmovi su opisani ovim definicijama? (4 poena)

Na osnovu opisa nekog struénog pojma ili redi treba se setiti 0 kojoj se reci radi.

- Usmeni deo ispita 50 poena

Student izvlagi ispitno pitanje (naslov jednog od obradenih tekstova iz skripte,
tekstovi koji dolaze na usmeni su navedeni jagim slovima u planu rada), i odgovara
na pitanja koja postavlja nastavnik.

FORMIRANJE KONACNE OCENE: prema skali koja je prihva¢ena na Fakultetu.
(51 — 100 poena)



PLAN RADA ZA ENGLESKI JEZIK ZA INZENJERE 1
2022/2023

14. 10. — uvodni cas

21. 10. - Understanding electronic diagrams
- Language study: compose, consist, connect, link

28.10. Battery charger
- Language study: describing components and functions

04. 11. - Computer Applications
- Language study: Passive
- Language study: Time clauses
- Reduced time clauses

11. 11. — neradni dan

18. 11. - Music Centre

- Language study: Allowing and preventing verbs

- The electric motor
https://www,voutube.com/watch?v=WV2quIZSQNc&ab channel=its.engg.things

25. 11. Portable generator
- Language study: cause and effect
https:/lwww.voutube.oom/watch’?v=Pu7q3uIG6Zo&ab channel=YashVerma

02.12. - Wave power _
https://www.voutube.com/watch?v=chtpq3i5V8&ab channel=ldeasfortheGreen
Planet

- veznici (ponavljanje | sitematizacija)

09. 12. - Audio recording systems
- Language study: cause and effect

16. 12. — Cathode ray oscilloscope
- Language study: cause and effect

23.12. - Transmission lines

- reduced relative clauses
https:/lwww.voutube.com/watch?v=Deanropl\/\2k&ab channel=EasyTechnology
fiber optic:

https://www.voutube.com/watch’?v=N KASEpCUQo&ab channel=Corningincorporate

d

30. 12. - TEST — obavezna predispitna obaveza 30% ocene
04. 01. - Telecommunications
05. 01. — Cell phones

13. 01. - ponavljanje, priprema za pismeni
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Electronics in the home
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Tuning-in

Malke a list of things in your house which. use electronics. Compare your list
with that ol-another group.

Find out the meaning of these abbreviations. You can use Appendix 1 on page
188 to help you.

‘Ic 2 ¢ 3 hif

Reading Reading for a purpose

In your study and work, it is important to have a clear purpose when you read.
At the start of most units in this book, you will find tasks to give you that
purpose.

.Read quickly through the text on the next page. Tick { J/ | any items mentioned

in the list you made in Task 1.



E!ectmmcs i ’cha home

Eiectromcs began atthe start of the twentieth century with the
invention of the vacuum tube. The first devices for everyday use were
radios, followed by televisions, record players, and tape recorders.
These devices were large and used a ot of power.

5‘ The invention of the transistor in 1947 meant that much smal!er; low-
powered devices could be developed. A wide variety of elsctronic
. devices such as hi-fi units and portable radios became comman.in the.

_home.

It was not until 1958 that mlcroe!ectromcs began with the
e srenenin w30 development of ICs {integrated circuits).on silicon chips..This.led to a
great increase in the use of electronics in everyday items. The
(o ivy o Introduction of the microprocessor allowed electronics to be used for

the control of many common processes

Microprocessors are now used io con‘crol ‘many household items such
15 ‘as automatic washing-machines, dlghwashers, central heatmg
systems, sewing machines, and food processors. Electronictimers are
.found in digital alarm clocks, water heaters, electriccookers, and . ..
~microwave ovens. Telephones use electronicsto provide autamatig =~ 7w
dialiing and answerphone facilities. New entertainment devices have

20 been developed, such as video recorders and CD (compact disc)

’ players

ST T “IRhe futurérelectronics are Tikely o become even moré-common in*
the home as multimedia entertainment systems and computer-

controlled robots are developed.

N R

Task 4 Fill in the gaps in this table with the help of the text. !
Date - Emﬁéﬁﬁioﬁf "7 Applications in the bome
_early 20th century
. S ' transistor
CLT R - . automatic W5§bing~maéhines.
future —_ |

Task5 - - - Use the space below Lo make a list of ways in which you thinlk electronics may

be used in the home in the future.

A 1




Task 8

10

Beoading Understanding diagrams

In electronics, you have fo read not only texts, but also diagrams. You haveto
be able to combine information from both diagram and text. This text
introduces two kinds of diagrams often used in elecironics. .

Read the text below to find the answers to these questions:

What do we call the two types of diagrams shown in the text?
What do we call the approach to electronics which focuses on the function of
units? ‘

10

Understanding electronic diagrams

Although electronic devices may look complicated, they are made up
of common basic units (‘building blocks’) connected together. The
function of each of these units and the path of the signals between
therm can be shown in a block diagram. For example, the block
diagram of a simiple radio is shown in Fig. 1.

aerial

.power
AFamp amp

volume

speaker
control

tuner detector

Fig. 1

To understand howthe radio works, it is more importantto
understand the function of each unitthan to know what components
ave used. This is known as a systems approach to electronics. For
example, in Fig. 1the tuner selects the required signal, the detector
then separates off the audio part of the signal, and the AF amplifier
{amp) amplifies it. v

The connections and values of the components inside thesge baslc
units can be shown in a circuit diagram using standard electronic
symbols, Fig, 2 shows the circuit diagram forthe simple radio.

Ry
220k

\....._..-‘/.__~J '._....-J....—)
AF amplifier volume
control

) J '...._-..__.—.‘l...._._._-»'
tuned circuit detegtor

Fig. 2

powear amp speaker
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Task 7 How many of the circuit symbols in Fig. 2 can you 1dent1fy? Use Appendlx 20n
page 206 to help you.. ) .

Language studly Describing block diagrams and-circuits

Look again at Fig. 1 above. We can describe it like this:

The radzo consists of a tuner, a detector and an &F mnpliﬁer
B £ composed oj' T

Using comprise, we can start our descuptxon with the bloclcs
A'tuiner, d detector, and ai AF amiplifies | compvise 1 the vadio, ™ ™"

wptey o mr e smasgbtmereti fea

We can déscribe the links betweei: each bu11d111g block usmg these expressxons

The tuner “is conizected w0 the detector
B 3 17177 7 S

,Look agam at Pig. 2. We can describe the values of the components hke ths

R 4 tWo-hundred~and—twenty—7alolun résistor:
C2  ahundred-picofarad (puff) capacitor

.
t

Descnhe the value of these comnonents

1 R2
2 1
3 R3
4 C3
5
4]

P1
Li

This table provides the terms you need.

Prefix Symbol - Multiple Example
g s e G e e s GHE AR
. mega M 108 MQ megohms
kilo k 10° kv kilovolts
" deci d - dB decibels
m e AW, moilliwatts.....
Y- —H...microkenties .
n 10°° : oF. unanofarads
p 1072 pP  picofarads ]

Looking now at the basic units of the circuit, we can describe the volume
control like this:

The volume control consists of a ten- mwrofarad eiectrolytrc capacxtor
connected in series with a five-kilohm potentiometer (pot). The
positive terminal of the capacitor is connected to the output of the AF
amplifier and the wiper of the pot is connected to the power amp. The

5 third terminal of the pot is connected to the zero voltage supply rail,
which is earthed.

11
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.; Task 9 FLH in the gaps in this description of the tuned clrcmt shown in Fig. 2. Bach gan

"L represents one word.
- Thecirenit! _______ ofafour hundred and seventy >
f :, indactor which is connected in parallel with. a . capacitoy. The
- * . cam be varied between five and sixty-five’ . The
: aerialis® *_..______tothetop end of the tuner. It is also connected to the

positive terminal of the” . _..____in the detector. The bottom end of the

tuner Is connected to earth via the zero voltage s AL

Speék'&ng practice

P “Task 10 Work in pairs, A and B. Complete your circuit dlagram with help from your
I o partner.

S : Ask questions like thege:

; { ) What kind of component is P17
B S , . What's the valug of C1?
What is cormected between the collector of Q2 and the positive side of the battery?
1 If you don't wnderstand your partner, say:
I'm sorry, 1don't understand, Could you say that again, please?
S Could you speak more slowly?

If your pariner doesn't understand you at fivst, try phrasing your answerin a
different way. For example:

B

It's a variable resistor. It's a resistor which you can vary or change by turning the
conitrol. It's called a variable resistor.

Studert A: Your circuit diagram is on page 174.
Stadent B: Your circuit diagram is on page 181.

[

. “ Writing Describing diagrams

]' i Task 11 With the help of the diagram, fill in the gaps in the description on page 12.
s Bach, gap represents one word. The description should answer these questions:
What is the diagram of?
What does it consist of in. terms of blacks?
How are the blocks connected?
What is the function of each block?

W W b

I amplitude-modulated
, AF carrier RF carrier aerial

l\/\}} ﬁ'gqujll’l‘\!\ .'sv o aih -
RF osciliator > modulator » RF power ; l

amplifler

H
- I

y—

microphone

Q——w— AF amplifier {—

__J A AFsignal
Fig. 3 -

s

12
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Fig. 3 shows the block diagram of an amplitude-modulated (AM) radio

transmitter. Tt) - ofaradio frequigndy (RP) oscillator, & ' . } :

o, an audio frequency (AF) amplifier, and an RF power amplifier.

The RF2 . .generates an RE? .. wave which is fed into the
modulator. '
el The moicrephone converts sounds into-audio frequency siguals which are S
e i T G T HhE RS e e e T SEE B BB AR
e e om0 EROALLAtE e RE CAREIEE WAV: oo
The power of the modulated carrier wave is increased by the RF LA
.amplifier. The strong modulated output signals are fed to the’ ..o
which ehables théiiy t6 be fraiisiiitted ier loiig distances. S
.. T: n‘.‘Z
.
13
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Toning-in

Study this statement:

Twenty billion batteries are sold every year.
Why do you think this is g0? What different kinds of batteries are theve? List
some of the things you use which contain batteyies. Compare your list with
someone else’s. '

Try to complete this table of the differences between two kinds of cells. Use
these terms: ' -
secondary manganese dioxide cadmiom . primary

mickel zinc portable phones  torches
Zinc-carbon cell NiCad cell
Type of cell @ e : LS
Posifive electrode 45 i £n7C .,
Negative electrode z- " ’ led
Brample of use ‘ ' ' i L

Now listen to the tape to check your answers.

B P P et o
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Task4 - Now read this text. Note any further information about these cells.
Ziric-carbon cell " NiCad celf .
Electralyte it CRadmdas
“EMF .. Il N g . 4'1‘/

lthas a zine negatlve electrode, g manganese dIOX!dB positive

e!ectrode,_and_the electrolyte.is.a.solutioniof atnmonium chlotide.The - wemws ..
carbon rod Is in contact with the positive electrode (but is not involved -

in the chemical reaction) and-is called the ¢urrent collector. The EMF is

1.5V and the internal reslstance about 0.5Q. This is the most popular

-”cell for !ow-current or occasional use, 8. g. m torches ’

1 s s asamstett bt st 4+ .u....:.. -

Nncke[—cadmnum qel[(NxCad)

" Thee des are of nicke) {x) and.cadmium (-) andtheelectrolyte is .
~potassiumhydroxide i hasai EMFGT72V and ismadeih the same:
. -“sizes as primary cells, e.g. HP2, PP3 button types are also available.
’ - High currents.can be supplied. Recharging must be by a constant
- current power supply because of the very low intetnal resistance.

FESHONEN ST SRS SR

Task § Label this diagram. of a Zinc-carbon cell with these terms. MO) e than one term
can refer to the same part of the diagram.

a zinccan
b current collector
¢ jacket

d carbon vod

e positive electrode
£ electrolyte

N
~1

Pttt . ST IR I A B I . ) L O st

¥
a,

iy
hd *h,




1 Whatigit called> '
2 What ddes it'd AT

1 label componeuts.
2 descnbe then' ﬁmctlon.

a0t
‘.-\\,..nm:e‘, '»..y..

e

We can describe the function oi' components hke this:

Acell pmw:des electricity.
Cells chnge chemical energy into electricity.

Is. Labe} theny a:];gdﬁe,s!crlbe their function. For

Ve

Hiier, It $teps AC valtages up"or dawn.

This list of functions may help you.

a varies capacitance in a circuit f protectsa circudt
b rectifies alternating current g viries the current in a circui
e adds resistance to a circuit h steps AC voltagés up or dow
d measures very small currents i rbcelves RP swnals
& breaks a circuif j  measures voltages
' B U AVAVA A rr 7 R < S @
1
b 4
2 R ATAYAYS R D 7 :




Speaking practice

. Task7 ... Workin pairs, A and B. You have. some deta:ls but not.all, about two ldnds of -

e s s

* cells. Find out the missing details from youy neighbour so that you can
complete your table,

Student A: Your table is on page 174-
Student B: Your tableis on page 181, - -

kY

Wﬁﬂ'd study Verbs cmd related nauns e o o o .“_ .

P TR S B

'g‘ask 3 Each of these verbs has a Lelated noun endxng in -er or -or whlch refers to an
nouns in this and earlier units. e

Veb  ° Noun

Example- record - - recorder et

1. .oscillate

s e o JASTEUIRERE OF- COmpORent.- Complete: the G@Iumn-af nouns-Fouhave metthesg o

AR Eoh 'g
: %
¢
4 éharge
e S "'re'cti‘fg?. T e e e - -
© process
7 amplly
g collect i
9 detect
10 tune
e ._‘Eechmcah‘eadgpg Battery charger. .

Task 9 Study this circuit diagram of a batiery charger and tL vto name all the
components,

S
S . - e e
! [‘] current
t output
Lo L
mains 1\ e
H
NT [ ]
b,
| B
- u.....-_-a/b - [Pp— SN S o
-
29
P .".’ - -
2 i




Now read this fext to check your answers:

The power to drive an electronic circuit is normally provided by an AC
I mains power supply but batteries are often used for portable

[ [ equipment. Secondary cells can be recharged to their otiginal voltage
and can therefore be used many times ovet.

- A 5 Recharging is done using a battery charger which consists of a mains
{ l power supply with a DC output slightly larger than the required
battery EMF. A current is driven through the battery in the opposite
f direction to lts normal output current. The block diagram of a battery
; charger is shown in Fig. 1.

et : smoothing stabilizing stabifized
mains ~>{transformer - rectifier {-» X bilizing | b

input circult gireuit autout
Fig. 1

10 The first stage consists of a transformer which steps down the voltage
of the AC mains (see Fig. 2).

ez

’ e oo
oo J
'f . neoh
g : L lamp
L4 AC
' ' mains
'[, N
Lo oo
. - . Flg. 2
’Si . The chargeris svyitched on and off by a double-pole switch connected
v in seties with the mains input. A neon lamp, connected across the
) f . : primary of the transformer, shows when the charger is on. A fuse is
! 15 connected in the live side of the supply to protect the transformer.

_ The second stage is a bridge rectifier which converts the AC voltage to
L i _ aDC voltage (see Fig. 3).

e T e

A Fig. 3

L’ L 30
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This can be made from diserete companents but more usually
consists of four diodes contained in one package. It is mounted on an
.20 aluminium heatsink to keep the diodes from overheating.

.-~ The third stage is a smogthing circuit: It rernoves the fluctuations in.,
the DC output of the reciifier. It consists of a large electrolytic capacitor
connected in parallel with the rectifier as shown in Fig. 4.

+'—- . -~
Fig. 4 o

The final stage is a stabilizing circuit cansisting of a transistor biased
. by two resistors and a zener diode. This prevents the output from ... .\ ..

The trarngforivier Sieps dowr thd ACTHALTS Voltige.

TohangiRg WhHEnthe 1653 Varies "NiCad batteries havé sucha'small ™™™
internal resistance that the-charger must produce a constant current
output {see Fig. 5). {
constant
current
output .
smoathed 5
DC
input
f
.
Match each component or unit with its function in a battery charger. For
“ e?{a[np}@{. 3 ,.'.'.’..'.'.._'.. .L..<..‘._.‘:7..'.x.,. ..._-~_ ':..‘..'.‘.::‘.}...::v.f...:‘.;:,:....‘,..M..:.:.Z-‘:.‘:...:

Component/Unit Function in a battery charger ;ﬁ
1 transformer steps down the AC mains voltage .
2 double-pole switch prevents the output from
3 neonlamp changing when the load varles .g
4 fuse " keeps the diodes from overheating '
RS R =7 11T : ""shows when the charger is on h
6. aluminium heafsink removes the fluctuations in the ‘
7  smoothing circuit DC output of the rectifier -
8 stabilizing circuit protects the transformer '
: : .converts the AC voltage to a DC ‘ﬁ
voltage
switches the charger on and off ;
31 ' lg
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one of these areas.

1 supermarketfs .

2 hospitals ' .
3 airports

4 police headquayters

: e Study this di'agram. Using only'the diagram, try to list each
L stage in the operation of this computerised speed trap to make an
o ~explahation of how it operates. For example:

1 Camera 1 records the time each vehicle passes.

2Rl R T e .L"g;:*g—-‘.._ axh LTINS
45 o B3yl i g }.}L‘:Sr-g SRS ?’ngedf

e s ;{3:,:%; A SR
e e
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SN
g
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'igg RS

5 g A 7 5
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Bt s ~i% Limeastred:cistan é%ﬁﬁ%%% TE 2

"..‘i%rl’w. = Bk ¥ é" s S )&gfn '3:“»’.&2:&% RTINS % ‘%ﬁ)‘,}

| Part 1 of the text describes the system which predates the one
shown in Fig 1. Does'it contain any information that may help
complete your explanation? Read it quickly to find out. Ignore any
information which is not helpful to you.

within the unit measures the difference in '
wavelength between outgoing and returning

In the last ten years, police have ingtalled speed
trap units on many busy roads. These contain a

radar set, & microprocessor and a carnera equipped |

signals and caleulates the speed of each vehicle. If

with a flash. "The radar sends out a'beam of radio
waves al a frequency of 24 gigabertz. This is
cquivalent to a wavelength of 1,25 cms. 1 a car is
moving towards the radar, the reflected signal will
bounce back with a slightly smaller wavelength. If
away from the radag, the waves will reflect with a
slightly longer wavelength. The microprocessor

it is above the speed pre-set by the police, the
camera takes a picture of the vehicle. The
information is stored on a smart card for transfer
to the police computer. The owner of the vehicle
can then be traced using the Dyiver and Vehicle

** Licensing Centre database.

F S R




stages in your explana’uon.

B : S
,%-}'L Some drivers have now got used to these traps. using optical character recognition software. This
£ They siow down when they approach one to iBfeTEALION I§ re]ayea Yo the second W which'
pien ) .
' ensure that the camera is not triggered. They . repeats the exercise. The micropracessor within
‘ speed up again as soon as they have passed. Thisis *  the second unit- then calculates the time taken by
known as ‘surfing, One way of outwittingsuch ~  each vehicle to travel between the usiits, The
- motonsts isanew computems. Syst 1S . !
i consists of two units equipped with dlgxtal the speed firnit are relayed to police headquarters .
carrieras positioned at 2 measuréd distance apart.  where a computer matches each, yehicle with the *
. The first unit recoids the time each vehicle passes DVIC database. Using maﬂmerge 2 standard lettei'
i arid ientifies eaciivehitle by itsnumber plafés +:{s

.sm'mme AR
d yee e
&l‘x’é a,s.'»'

h’ tjy'é‘:@” 3
ﬁfﬁ,ﬁm’&% 40

S
L

Siveds :
] srsgwmgek\g_ TAc

T PO CRRTE
"J('t )58

R § Rz
. ;““é‘rﬁ .

g
reaay
] "E ;332
A '@b"ﬁ“ e

gﬂ@%‘) Describe the operatron of the new speed trap by converting

. each of these statements to. the Present passive. Add information on Ve

the-a agent where yeu ‘thinlkit-is-necessary

LIy

1 The frrst umt records the tlme each vehlcle passes

~ 2 ki rden’ures each vehicle by its number plates usmg 0CR
Ll software.

It relays'the information to the second umt .

The second unit also records the time each vehicle passes. ..

wi &~ W

The mtcroprocessor catcu(ates the time taken to fravel between

the units: - P ;

6 Itrelays the registration numbers ofspeedmg vehicles to police
headquarters,

7 A computer matches each vehicle wrth the DVLC database.
8 It prmts off a letter to the veh:c\e owners using mazlmerve.

-
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a
b

o 2 O

sz-uq —

@) Branch compuiter yecords that

one of these products has been sold. v :

Fig2 '
Operation of EPOS till

\V

) Qﬂ‘%\“

o Wt

Wwith the help of this _diagrarﬁ]ééq‘_&eriéé theseé steps in the

oeration of an EPOS £ill. Then write @ d@ascﬁp’don of its operationin  «:
S et the Present passive. : R : o ‘

The scanner converts the barcode into electrical pulses.
The branch computer sends the price and fqescr]ptioh of the
product to the EPOS aL ' .
The scaniner reads the barcode. " CFS L T [SCURTE
The branch computer records the sale of thie ,p'rdduci'. .
The till shows the'ij;em,and'p'rice;"" e e

The checkout operator scans the Ttet
The scannier sends the pulseé"t_cf
The till prints the item and price-on-the paper recelpt,

The branch computer search s thé stock file fof a product

matching the barcode EAN. - )\W\-\UQ( XYW e

. f(;w"f(’\kqt w' ‘

", @ temgnd priceshown

on digital display erid
pintedontecelpt

B @ Price and description
10 EPOS tlL.

sty .
Oyt

s

Braich compiter searchas .
+tock file foir produyct

o brarih ébmputer. ~

e

-

e e
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, Language study Reduced time clauses

Study these two actions: . ]
1 Ground waves pass over sand.

( 2 Ground waves lose energy.

1

L We can link these actions to make one sentence, using a time clause:

When ground waves pass over sand, they lose energy.

Because the subject of both actions is the same — ground waves - there s a
shorter meéthod we cah use to link the actions:

When passing over sand, ground waves lose energy.

N When + ~ing shows that Action 2 happens during the same period as Action 1.

Now study these two actions:

. 1 .. The sky-wave strikes the earth. . ..
2 Thesky wave bounces back again.

. Agam we can hnk these actions to make one sentence, using a time clause:
Ay - When the sky wave strikes the earth, it bounces back agam

XN  We can also link the actionsin a shorter way:
_ On striking the earth, the sky 1 wave boungces back again. |

On + -ing shows that Action 2 follows Immedxately after Action 1.

et e tetansbin . T

Task 5 Link these pairs of actions. Use short ways when this is possible.
1 a Theswitchis closed.
o b Current ﬂows through the primary of the transformer }

2 a The radar SLgnaI strikes a plane 0« e v g

b The radar signal is reflected. ’ t%
- LB A cell discharges.quiclkly, =~ ot T L e L L L D S

b A cellmay become hot. B

4 a TheTV receives signals from the remote control. ’1

. _— b The TV follows your instructions.
' R “The Tadar receiver recelves the reflecied signal.

b The 51gual is compared with-the transmitfed ited signal.

6 a' You chodsea coursein electronics. ‘
L. You think carefully about your future. 5

7 a Microwave signals strike a high bmldmg

' b Mmrowave signals are deflected. - - ’

8 a You make a recording.

b Youshould ensure the recording levels are satisfactory.
- 9 a Thealarm detects an intruder.
b The alarm triggers an audlble Warmng
IO & THe Terote “conitrol bition is pressed

c*msg

The television set changes channel.

e Swe LD -
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90 UNIT 13 The World Wide Web

1 -¢> Now listen to this recording which explains how the
process works and take brief notes on each stage. For example:

Stagel ) . .
Click on a webpage hyperlink or URL.
The browser sends the URL to a DNS server.

lates
bl o

ahEss

A

" Link each pair of actions tsing a time-clause;

You use a search engine.

a "
b It provides a set of links related to your search,
2 @ With POP3, email'is stored on the server.

b You check your email account.

3, a You have clicked on a hyperlink. o
b You have to wait for the webpage to be copied to your § T Vi

computer. ' ‘
e

s “‘ﬁjw
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4 a
b
5 a
b
® a
b
7. a
b

. Thé playér feeds,
* " audio or video -
. dataintothe -
. buffer.-

You clickon a hyperlmk

Flll in the gaps in thrs des

UNIT 13 The World Wide Web 91

You listen to the first part of:a Streamed audio file.
The next part is downloading: -

The graphics can be displayed gradually.

The webpage is downloaded

You receive an email message

You can forward it to another address.

The brow. ser checks to. see rf the lmked webpage‘ is st}oﬂr'é'd jh_ :
th cache‘

~ You can bookmark a webpage to make it easrer to ﬁnd in the '

future. ; =
You find a webpage you like.
You type in a Web address.

You should press the Enter key.
You click on the Home-button.”
The browser displays your startmg webpage

T

crrptron of buffenng, a way of

3 bandw1dth problems
download v1deo from the Internet. One ke
x;e. ming is. the process of
' you download a
part. of th

Fig3
Video buffering




wsic centre o

}

s Fueming-in

f ' Task 1 Study this picture of a music centre.

‘ 1 What forms of andio input does it have?
: 2 What other forms of audio input might be added?

AP NI e o T S et AV IS S

radio tuner

rm pyr e AR A T Tk SRR NTTY SN ) st Sy Y

tape casselte deck . y

SN IR AN W b ot E T s gt

CD player \

et (U
¥ e “!ﬁﬁlﬁ

isgnis
eete 7

T
SRl

5K
e

&

7o
33
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Aty
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e
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1

- AP

- i

]

Ml

L. k4

. 3
-

L

[ T TR RORE S g S

- ’ Task 2 ) Read this text to check your answer to question 1 of Task 1.

Fig. 1 shows a music centre. It contains a number of audio input

devices: a CD player, a radio tuner, and a tape casseite declc. These

allow the user to play music recorded in different formats. All these

devices share a common amplifier and speaker system. Each part of
5 the music centre is stacked one ontop of the other.

L T



‘g.‘.:az';-u; E"g: TR

Read the rest of the text to find out: ’ AP g H
the function of a pre-amplifier o N !
the function of a power amplifier ' e ‘ }
the function of a graphic equalizer TR B i
the difference between a hi-fiand a midl ~ﬁ system . °
As Fig. 2 shows, the common amplifier is made up of two sections. ‘ \

The first section is the pre-amplifier {pre-amp), which provides tone,

. volume, and balance controls as well as@mplification of the input’- s
... 5ignal voltages. The second section is the power amplifier (power, .
16 amp]. This ampiifies the pawer of the pre-amp sngnals to enable them
to dnve the Icudspeaker system

loudspeaker
magnetic {output 10W)

pick-up

' g@nguage study Allowing andjwevex{ting ‘vierb‘é.'-_-:‘-

"What happens asaresultof... - ¥ ':'f{" N S

signal \:/o!tage : . ;ignal voltage J
(-2eV) . proampliier . poweramptier (292 , o
Fig. 2 l
Same music centres also contain a graphic equalizer. This aliows the BT
-...usertp.adjusithe.amplification.of pariicular.frequency tanges by......
v, 'movlng an array of slider gontrols, In this way the reproduced sound
can be varied to suit different acoustlc cond;trons
%

' A music centre can be classified as a hj-fr {high-fi dehty) system ora
:mid-fi system depending on the quahty of ats sound

.....

“elostiig the switeh?

opening the switch?

- 'plosmg the sth(;u :

Opemng Lhe swuch

W G4H dBSCRIBE VHa HElE istvE YHEss verbs' e

allows *
permits
enables

Closing the switch current to ﬂow through the coil.

N ote that verbs lilce allow are followed by to and the infinitive.

We can describe the result using these VCLbS

Opening the swilch | prevents l current from ﬂowmq through the cozl
stops

Note that verbs like prevent aze followed by from and the -ing form.

75 .
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o

e -—«,. e ':v’-"a Pt

'E‘as}:«: éi. ) Now fll n the gap in aac:h seutencc qmth ag allowmg or prevemmg yerb. Also
©opuk cach xrerb n br acletsin the cormct fokin, -

1A graplnc, equahzer .. “nhe user (ad;ust) the amphﬁcatzon of different

" frequency ranges.
2 Afuse ... asudden rise in cuxreni':_' (damage) equipment.
3 A mixing desk _the sound engineer (improve) the i_}uality of the
sound recorded. _ :
Abeatsink ... . .. — ontput traosistors ( overheat).
5 A SUYEESUDDLESSOR e -oomem Jarge current fluctuations (damage)
, -cémputers. e L
6 . Special effects like reverb ..... ' . the engineer (alter) thé sound of the
. " Fecording. .
7. Different inputs on the'music centre e e ﬂ}e user (play) CDs,
cassettes, and MDs. '
% Asafetytab . the user (erasé) the tape by%ccident.
faék 5 B . Study this circvitof a burglar alarm. 1t contains a relav The relay is shown in
. lts unenerglzed form

- contacts on closed -

doors andwmdowz :
-:,,.»m‘ . : ’,../«'

& e

_reset ' . o B
: Jbutton ] 1 r‘ . . .
C e ‘ o § o, maim swnch '

Qbeﬂ . :

Now ﬁll in the gapsin this &escmpnon Wﬂ:h, appropnate verbs like allow or
e prevant and put each verb in braclcetfs i th&correct form Compare your
TR e ‘ﬁnsmwmbw partnex: e e e N

- Pasdls

Closmg the. mamswmch o BB .'__ curren(c (pass) fromy the battery through
' the bell. Asa result the bell rm,gs Pmassmg the resetbutton '

current {flow) ihwngn t'he relay coﬂ Thléf energlzes the coﬂ sothat smtch 1 -

. 'closés- andisi%miéchzopeﬁs:'ogfémg c;j%n}‘ftchz*
~* " through the bell '




Tect Language s’tmﬁy Alléwy and }prewemt Imks
you Y
3 k. Fig. 4 shows the mostbasic components of a pneuniatic system., a f;hxee-port
valve (3PV) and a single acting cylinder (SAC). The steps below describe the -
operation of the system when. the push bufton of ﬂ;e valvc is pressed. The frst

stepisa. Put the ofhers in fhe correct sequence.

Seal Sbring ]
S = ,.;3_:1 1= “:;e:al _.,;7‘ e ._,
- S v " . Movement
StaTnl&cs steef
pxslon ‘rod
e ‘if‘n‘é.‘ii".v S TORVH
Airflow | '
Fig.4 _ '
a ‘Thepush buttonis pressed. - 1-
b ‘Port 3 is blocled. PR R
¢ Ports1and 2 are connected. . I .
d Thepiston compresses the spnng —
e Thespoolispusheddown., —
f Alxcannotescape. X —
g Compressed air flows through the valve to the SAC,
i

The corpressed air pushes the piqmn along. * -

Study these steps from the operation of the vatve.
3 Portsland 2 are connected.
4 Compressed air flows throvigh the valve to the SAG
5 Port3 isblgcked.
& Azrcannotescape. Sy

Whatis the connection betwesn Step 3and Step 4?
Whatis the connection, between. Step 5 and Step 62,

Sbep 3 allaws Step 4 to happen. We can link the steps in three ways lilce thls
’ i Pofts 1 and 2 are connected Tlus allows comprcssed air to flow tlzrough
thevalve to the SAC. -~~~
b Ports1 and 2 are connected This penmts compressed mrio ﬂow tht ough
the valvé to the SAC. T
¢ Portsland2 are connected Thzs lets comprcsscd g ﬂow through the valve

A

AIE:

Wt

ta tie’ SAC

01 -




Tasl 1

Task 2

36

The electric motor

Tumning-in

Working in your group, list as many items as you. can in the home which use
electric motors. Which room has the most items?

Reading Skimming

In Unit 3 you studied scanning —locating specific information quickly. Another
useful strategy is reading a text quickly to get a general idea of the kind of
information it contains. You can then decide which parts of the text ace worth
reading in more detail later, depending on your reading purpose. This strategy
is called skimming. - ‘ :

Skim this text and identify the paragraphs which contain igformation on each.
of these topics. The first one has been done for you.

a Whatelectric motors areused for  paragraph 1

b The commutator . e
c Why thie armature furns g e

d Electromagnets : % et e
e. Effectof putting magnets together %‘“ . :
f Thearmature ' . |

wire with 2 barofi

. called an electromag

10 otherasouth pole, dépendi
around the loop, .

T
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Task3 Match each of these didgrams with the correct description, A, B, C, or D. One
of the descriptions does nof match any of the diagrams. (The diagrams are in
the correct sequence, but fhe descriptions are not.)

Wotor ran on direct current

Fleld magnet

Loop of wire

Commutator

The armature turns a quarter of a tutn., Then electric contact is broken because
of the gap in the commutator, but the armature keeps turning because there is
nothing to stop it.

B

When current flows, the axmature becomes an electromagnet. Its north pole is
attracted by thé south pole and repelled by the north pole of the field magnet.

C

When a universal motor is run oq direct current, the magnetic poles in the
armature change while those of the field magnet remain constant.

)] ‘ '

When the commutator comes back into contact with the brushes, current
flows through the armature In the opposite direction. Its poles are reversed and
the turn continues.

38
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{ihe answers as you can. You will not find

Task 3 Read this text to check ag many o
complete answers to-all of the questions.

Task 4 Study this text on the four—étroke cycle. Then label each stroke correctly in

Fig. 2 opposite.
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Technical reading Wave power

Task 9 The two texts which follow describe two plants for generating elebtticity from
' wave power. Note the similarities and differences between the plants.

%‘@ﬁﬁwmﬁ 5
{’-‘5&' 1

ST E Al 2
s %%Wh
S .' ‘-L

ARES
RIS
=

', 4
do
<%} R AL

ST g
[Electriciy):
] BT e T
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Task 3
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10 -

Thestylus vibratesin the groove
and recreates the recorded sound.

TOoOQOUooUoooon

Fig. 1

A digital recording system, known as a compact disc (CD) system, was
introduced in 1982. This uses a laser optical mechanism in which a
laser beam reads marks on the surface of a specially prepared perspex
disc. It gives near-perfect reproduction of sound and the sound quality
does not deteriorate with use. Some of the problems associated with

! 15 vinyl records are eliminated such as ‘crackle’ caused by dust and

static, and ‘jumping’, due to scratches on the recording surface.

In a CD system, a recording is made by electronically sampling the
sound 44,100 times every second. The electronic samples are used to
control a laser beam, which makes a pattern of very small pits in the

20 surface of the perspex disc. The audio pattern is represented by the
length of the pits and the distance between them. The pits are
arranged in circular tracks. A typical CD has about 20,000 circular
tracks and a maximum recording capacity of 74 minutes.

To play back the recording, the disc is made to revolve at a constant
25 speed and a laser beam is directed at its surface. The varying

reflection of the laserbearn is fed into a digital-to-analogue converter

{DAC). This produces the electronic signals, which are amplified to

drive a loudspeaket.

Use the text above to complete this table of differences between LPs and CDs:

e
v

LPs CBhs
Recording system analogue
Sound quality poorer than the

original .
Access serial randon.
Audio patiern ' pits

" Material perspex

Playing mechanism mechanical
Durability easily damaged
Size 12 inches 12cm
Playing timme

91



Language study Cause and effect, 1

Study this sentence:
Dust on records causes crackle.

It contains a cause and an effect. Identify them.
" We can link a cause and effect as follows:

Cause Effect
""" Dust o recérds | éonises’ T |erackle. T T T

results in

We can. also put the effect first:

- Effect
. ....Crackle...... . | iscoused by. .
' results from
is the effect of

et I 1214021 X IRt Rt

arerra. .Ieadyta.nu.....-... o e

- is-the-cause-of 4~

" Cause
.| dust enrecords..........

Items in List 1 can be causes or effects of items in. List 2. Match the pairs.

Compare your answers with. your partner, For example:

meremaiusfrequency dnterference e U ———

N =

NS ViR W

Yist 1

distortiog """ T —— e
noise generated within-. Pl
components o e
overheating a iransistop—="" ", _.d
dirty hEadS —_ o Y e
a build-up of oxide on the head ™-f

jumping”” L hg

unwanted signals”

List 2

interference on radios
too high a recording level

the tape rubbing against the head
scratches on records
hiss

damage
poor recordings

- Wuie sentences fo show the rela

Task 4. For example:

Mains frequency interference results in hum.

- 92

tionship between the pairs you linked in

Speakmgpmcﬁme -

Workin pairs, A and B.

Student A: Read the text on page 177 to find out about DCCs:
Student B: Read the text on page 184 to find out about MDs.

_Complete your section of the table at the top of the following page, Then find

out enough information from your partner to corplete the other section of the

table. When you have finished, read each other's texts to check you have

completed the table correctly.

Ask questions like these:

What recording system do MDs use?
What’s the sound quality like?

| SO, .
e e A TRl m ST
i

Rt




bl

DCC MD

- 1 Recording systent

2 Sound quality . e e

3 Access ' S e

&  Medium . C e
. 5 Playing time v o
- 6 Advantages e e e o
- Writing Linking facts and ideas, 3
: Tasi!,é.? Study this diagram, which explains the operation of automatic doors. Then
i o turn to the next page and lnk each set of statements using words or phirases of

your own to make your own explanation. Omit unnecessary words and make
A _any other changesrequired. ’
-3 ;8

j N - —

[l

b 3

A Fnicrowave Sensor monitors

| changes in the pattern of -/

. returhing microwaves produced
e as 4 beam by the transmitter

: horn. Movement through the

: heam changes this pattern and, )

as an object or person .

- L approaches and disturbs the

] pattern, a signal is sent for the
N l door motor to start,

s As1he dobF SiarE 10 Opel, a '
sefety beam comes on. This ensures
b that, as long asthereis 8 person .
l within the door space, the door

will not close.

\
A\

.I» svea of delgdiion -

""‘?"."‘;E RARE o e TO

Lol . -
't st - LAY s

B e




it s e

.. The doors open when you approach. fromﬁiy angle

.. Thie doors reraain open for about fonr se(;on,ds bei'om closmg a,gam

Automatic doors are used in places such as airports, supermarlkets, and
hospitals.
Traditional doors would be a nuxsance in thesqplac_eﬁJ

Automatic doors are fitted with a reicrowave sensor.
The sensor detects movernent.

The doors are switched om. « + 8, ",
A microwave transmitter sends out a microwave beam.

The beam is in a semmicircular pattern.

The microwaves are reflected back to the sensor.

...The reflected microwayes.are. analysed by.a MICLOPLOCESSOL. v <vvv 1+ oo worime

A person or object moves towards the doors.
The waves are reflected back to the sensor ata dlﬁ'erent frequency

The macroprocessor deteets this change. -

- The microprocessor instructs the motor to open the doors

The doors are fitted with a time-delay mechanism.

* "A'person réviains staqding in the doorway.

A safety beam prevents the doors from closing.
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Word stuwely Common.verbs in electronics

" Task®  These verbs are often used in efectronics:

conduct emit rectify sample-
dissipate. process record suppress
' Fill in the gaps in. these sentences'with an appropriate verb from the list above,
Mabke sore the verb is in the correct form.

1 Computers_____ data.

z Youcan r e SOund'Orl'ﬁape'Ol"dibb.

e e B A5 DEIGBE ClrcUit Isused b0 - alternating current to produce divect _ ¢

current.

All metals, and some non-metals such as carbon, 2. -~ electricity.

75T TTo prevert fadio interferetice, youmust £ L 1 aHY sourcesof |

interference such as car ignition systems. -

s i@, P ower transistors

heatsink.

7 The electron gun in a CRT m__._. a stream of electrons.

w8 v When recordinga CD, sound is oo e 44 300 times every secondoen -

Writirng Describing graphs

Tasic 6 Study this graph which shows what happens when a voltage is applied across a

silicon PN junction diode.

[

forwardiicf:urrent {mA)
VI..,'_’\..-

raverse voltage {V)
. B0 ..40..20.. .
. .l“ L n..l' e l”..‘.,. wede

forward voltage (V]

pAj

reverse current {
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prrarre

Now complete the spaces in this text with reference to the graph. Each space
represents several missing words.

The first quadrant shows the characteristics of the diode when it is forwald

biased. When the voltage is incr eased at first the current . _

‘When the voltage reaches about 600111V thPre st - v 1The

current continues to rise as i —— but eventually a point is

reached where the diode would be ciestféyed by heat.

The third quadrant shows what happens when the diode is reverse biased.
e

There is almost no * . The diode is therefore a good rectifier. It

conducts well in one dwectlon and ahnost not at all in the other. However,

¢

there is R 1evers:: buneui Thls leakage current
Ey

(?. [

: _until what is known as breakdown voltage. At this point
thereis ... ' in the reverse current. This suiid‘cn increase is

called the Zener effect.

Speaking practice

Work in pairs, A and B. Give your partner sulficient information about your
graph so that he or she can sketch it. When you have ﬁmshed compare the
graphs you have drawn with the originals.

Sturdent A: Your graph is on page 178.
Student B: Your graph is on page 185.
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Test and repair instruments

23

P

e

RSN e

i

Tuning-in

BRI S AL

Task 1 List as many instruments used for testing and repair in electronics as you can.
Compare your list with that of another group.

Task2 How many of these instruments can you identify? Can you explain their use?

1

L
T
~o
HIl
~a
Lo
PULSE]

“oidds  LOGIC PROBE HYT-07 Lgﬁ

probe ’ ____/ powered by

red LED circuit under
e (ED test
green

frequency range ‘\\

. . S
selector switches \\ /" frequency adjust
. 2 . e e (R O PO pU A Vs e IR B
power 0-1  1-10 10100 3001k IK-whnk—mn»wok d
CCIrT 111

. R _range(jg)m . . signal.out-Jf - -« e e
s ] sine " P .
function . ~|| {bnc connector)

aqu tri -

selector T \Q //

function amplitude DC offset
L “function generator )
N/ 7
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Taslk 3

Task 4

UT R W N e

b
- ON
| @ Fgre oA
! Horiz timelem
@Variable
Ventical position Horizontal position

Scale Mumination . SHPHW @\T"ﬂ £t level

(8)-Ven aenuator
\ ) |
\ X!

Vasisble Viem

CGnd DT
f ot st s

.Check your answers to Tasks 1 and 2 by reading this text:

The following instruments are commonly used for the test and repair
of electronic circuits.

+ Multimeter :
" This instrument can be used to measure a number of different
electrical quantities, such as voltage, current, and resistance, l.e.itis a
5 combined voltmeter, ammeter, and ohmmeter. Multimeters can have
analogue or digital displays and can be switched to-different
measuring ranges.

Logic probe : : T
This instrument is used for measuring voltage levels and pulses in

y digital logic circuits. When the probe is placed on the pin of a logic IC, i

10 small coloured LEDs light up to indicate if a pulse is detected or
‘whgther the pin is ata high ora low logic level.

Oscilloscope

~ This instrument is used to measure fast-moving signals. lt shows how
a signal varies with time or relative to another signal. It uses a cathode
ray tube to display the waveform of the measured signal on a screen.

.. Function generator

15 This instrument contains a triangular wave oscillator which can be
switched to produce triangular, square, or sine waves over a range of
frequencies. It is used to test and adjust a variety of electronic
equipment such as audio amplifiers. The function generator provides
a known signal which can be injected into a circuit. Often itis used

20 with an oscilloscope so that a visual display of the waveform can be
seen.

Which of the instruments would you use to do the following?

to check a fuse 4

to determine the frequency response of an audio amplifier =

to test for the presence of a control signal on the output pin of a computer chip
to determine the valae of the current through a transformer - R
to measure the frequency of an oscillator 7, ’
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Reading Information transfer -

The task which follows provides further practice in combining information
from a diagram and a text when reading.

With the help of this diagram, complete the gaps in the text.

first accelerating

anode At Aquadag phosphor
coating coating on
cathode C focusing inner side
Y anode A2 of screen
\ ‘ o
pins for electrical \ g ,— final anode A3
connections \ P
\ i £
] e
s RS - . b
C (“g === e e A e e e T e —
s ! — ! i.
K 7
heater (\:ontroi vertical \
filament grid G1 deflection horizontal i
. ., Plates deflection / glass
v plates metal or glass screen
electron gun section: . ) , envelope face
cathode plus intensity N
and focusing system deflection
system

{electrostatic)

CRT construction

Fig. 1

Cathode ray tube

Televisions as well as computers, radar systems, and oscilloscopes use a
cathode ray tube (CRT) to produce an output display. The construction and
operation of the CRT is similar in each case but the simplest type of CRT is

found in oscilloscopes.

A CRT is really a large vacuum tube valve. It has L:L.v.*..._.h -Z main sections.
The first section is an electron 2 — which emits a stream of electrons.
The electron gun contains an electron lex'1s which® . . - theelectrons
into a narrow electron-i-— ' R P e

The second section is a S . * &ystem, which allows the beam to be
- . OF- honzontally Osc;ﬂlescopes use charged metal -

7__f -to glve -

. deﬁectlon Whereas telewswn sets use

glectrormagrietic toils to givé"eléc’t'r‘bmagnetlc o

The last section is a screen with a 1_(1{  coating. The electron beam
hits the screen, making the phosphor glow and causing a spot to be displayed.

The colour of the spot depends on the type of phosphor used.
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Language stuely Cause and effect, 2

Study these statements:

1 The electron beam hits the screen.

2 The phosphor glows. ’
Why does the phosphor glow? What is the relationship between statement (1)
and (2)?

Statement (1) is a cause and statement (2) is an effect. We can link cause and
effect statements in a number of ways. Study these ways, which use cause and
make.

The electron bearn hits the screen ceusing the phosphor.ia glow.
The electron beam hits the screen making the phosphor g'loyv. '
e

Now study these cause and effect statements: -

3 The phosphor glows.
4 A spot is displayed.
The effect is in the passive. We can link cause and effect like this:

The phosphor glows carsing a spot to be displayed.

Link each of these cause and effect statements to make one sentence:

A magnetic field is set up in the speaker coil. 7™
The coil vibrates.

The coil pushes and pulls the speaker cone. .~ . 4
Sound waves are produced. o

A voltage is applied to a quartz crystal.

A voltage is applied to the Y-plates. .- ¢ "~
The electron beam is deflected.

Current flows through the filament.
The heater glows.
/{r'l R

Word Study Compound nouns, 2

Study these examples of compound nouns:

a signal generator = equipment for generating signals
a cassette player = equipment for playing cassettes
a battery tester = equipment for testing batteries

What do we call equipment for ...
playing CDs?

. receiving radio (signals)?

charging batteries?

amplifying aerial (signals)?

filtering {out) noise?

synthesizing speech?

cleaning cassette heads?

amplifying (the) power (of a signal)?
sensing vibration?

scanning (the human) body (for disease)?

- 105

The guartz crystal expands and contracts. v
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Technical reading Cathode ray oscilloscope

Work in groups of three: A, B, and C.

Student A: Read Electron gun and take notes.
Student B: Read Deflection system and take notes.
Student C: Read Phosphor screen and take notes.

Using your notes and Fig. 1 on page 104, explain to the others in your group
how your section of the CRT works. A should start. B may use Fig. 2 as part of

10

15

20

25

- the explanation.

Electron gun para

A stream of electrons is released from the surface of the cathode {C} 1
when it is heated by the heater filament. The electrons are

accelerated towards the screen by a set of three positively-charged
cylindrical anodes (A1, A2, A3). Each anode has a higher charge

than the one before. As the electrohs move towards the anodes, .
they pass through a hole in a negatively-charged metal disc. This

disc is known as the control grid. By adjusting the intensity control

on the oscilloscope, the charge on the grid can be varied. This

allows the number of electrons reaching the screen, and therefore

the brilliance or brightness of the spot on thé screen, to be adjusted.

~ The three anodes form the electron lens. The oscilloscope focus 2

control allows the voltage on the second anode (A2) to be varied
and causes the stream of electrons to be focused into a narrow
beam. If the oscilloscope has an astigmatism control, it is used to
vary the voltage on the third anode (A3). This allows the shape of
the spot on the screen to be adjusted to make it perfectly round.

Deflection system

Atfter leaving the electron gun, the electron beam is deflected by
two pairs of parallel metal plates. The pairs of deflection plates are
situated at right angles to each other.

w

The signal to be measured is amplified by the Y-amplifier in the 4
oscilloscope, then applied to the first set of deflection plates, known

as the Y-plates. This causes the electron beam to be deflected
vertically in proportion to the magnitude of the input signal.

The oscilloscope has a timebase generator which produces a 5
sawtooth wave output as shown in Fig. 2. '

-output voltage
ifrom theitime base

—j—¢

s = sweep time f= flyback time

ng. 2. -

|
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para

This is fed into the X-amplifier of the oscn!loscope then appliedto ™ 6
‘thesecond set of deflection plates, known as the X- -plates. This
causes the.electron beam to be deflected in the horizontal direction

‘scréén at a steady rate. When it reaches the right side of the screen,
it rapidly returns to the left side agam This allowsthe screen to
show how the measured signal varies with time.

Phosphor screen

The X and Y deflections of the electron beam cause the signal being 7 .

measured to be displayed in the form of a wave, with the
magnitude of the signal being given on the vertical axis and the
time variation on the horizontal axis. A piece of transparent plastic
known as a graticule is attached to the front of the screen. This has
a grid of horizontal and vertical lines marked on it and allows
accurate measurements of the signal to be made.

A large build-up of negative charge could be caused by the electron 8
beam hitting the phosphor screen. To help prevent this, the inside

of the CRT, between the deflection system and the screen, is coated
with a carbon compound known as Aquadag. This is attached to the
high voltage anode (A3) to provnde an escape path for the excess
electrons.

The CRT is enclosed in a metal casing made from an alloy of nickel, ¢
known as mi‘metal. This has a very hlgh magnetic permeability

and prevents external magnetic fields from causing unwanted

beam deflections.

R
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. Outlet valve
Snarkina nlta -

%%% mamfo!d
T

h. ~h

Cylinder

1
Carburettor . R : Fuel mlet valve _
I:I*—J,[ Cooling Y il
*Qbé{l‘é water - -1
N jacket
- 3 4 Crankshaft '

- Fig: 2

Language study Cause and eﬁect 2 -

Study these pairs of actlons What is thelink between each palr?
1" The gas expands
-2 This drives the piston down.
3 The piston ascends
4 Thxs forces the products of combustlon out.
There are two hnks between the actions:

'They happen at the same time. We can show thls usmg As (see Unit 8)

1+2 As the gas expands it drives the plston down.
J3+4. As'the piston 4 ascends it forces the products of combustlon out.

R One isa cause and the other an effect.

1 Cause The gas expands _
2 Effect TblS drives the piston down ‘
37 Cause: The pxston ascends. U ,
4. Effect: ThlS forces the products. of combusuon out.

We can show both the tlme link and the cause and eifect link hke thls

142 Thegas expands driving the pzston down. :
3+4  Thepiston ascends, forcing the products of combustion out.

Link these actions in the same way.

Cause Rffect’
1 The piston moves down the cylinder. ~—— Thiscreates a partial vacuum.
2 The piston creates a vacuum. ———  This draws in fuel from the
' carburettor, ‘
3 The piston movesup the cylinder. ~ ——  This compresses the mixture.
4 The gas expands quicldy. This pushes the piston down,
5 The piston movesup and down. This rotates the crankshaft,
6 The crankshaft sping round. This turns the rotor at
3,000 rpna.
7 The armature 6f the alternator rotates. This induces a current in.the
. stator windings.

8 The alternatorruns aba Lst‘e_ady 3,000 rpm.  This generates around 700 watts,

e
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Pt these developments in telecommunications in the order in which they were l
invented. Compare your answer with your partner.

. a telex o _ .
o b _communiqatiousateﬂites ‘

' : ¢ modéms . . . A .
N . .4 telegraphy - - o
R - e . television . D I
) Now check your answers with Fig. 1 below. ‘
- ' . . pmgressidn
o ) . 1880 to all digitat 1840

first telephdne~ :
{Bell)

e eets e e digital

SOV e deta
: NEIWOorks—:

Co : : 1900
- 1970 long-distance,
short-wave - ~
: ) ) tefegraphy - '

. fitst™ oL )
e © = communication

{Marconi)

/R B e

telex {1934} L

. : © 1960
~ digital (PCM)
telephony .

. ] 1950 ) 1940 k

- data communications
Fig. 1 {modems-telephaone lines)
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Answer these questions with the help of Fig. 1

Who invented the telephone?
What important development in. telecomumunications took place in the 1960s?

‘What prediction is made about developments in the 1990s?

Wheiz was telex introduced?
What form of telecommunications uses PCMP

. Reading Reading and note-taking

Taking notes is a good way of rernembering the important points n your

. raadxng, for either your study or work, When you takenotes, you must:

1denufy the main poinis . -
record them in note form

orgauize your notes so that you can understand them easily when you read
them again

A table is one way of organizing notes for easy access.

Take brief notes from the text on the significance of the developments in
telecommunications during one of the periods listed below. Your teacher will
tell you which. period to read about. Write your notes in the correct section of
the table on page 142.

Nineteenth century
1901-1945
1946--1980

1980s on

Telecommunications: a brief historical review pars
The first true telecommunications sysiem using electrical signalsto 1
carry messages started in the 1840s with machine telegraphy.
Samuel Morse first developed the telegraph in 1832 but it was not
until the mid-1840s that the system was put into practical use —
5 sending coded electrical messages {(Morse Code) alang the wires.
The telegraph became a rapid success, its speed quickly outdating
the Pony Express for long-distance communications.

The next major step forward came in 1878 with the invention ofthe 2
telephone by Bell. This enabled speech to be transported as

10 electrical signals along wires and revolutionized personal
communications.

In 1886, Hertz verified experimentally that electrical energy could be 3
radiated and thus proved the existence of electromagnetic waves.
This opened the way for the free-space transmission of information

15 without wires. This provided the basis for all radio and TV
broadcasting.

In 1901, Marconi established long-distance telegraph 4
communication by transmitting between England: and Canada.
Although he did not realize it at the time, he achieved such long

20 distances by reflecting radio waves in the ionosphere {layers of
jonized gases and electrons existing in the earth’s upper
atmosphere at haights of 50-500 km). This overcame the problem

oftransmitting round the earth from one side of the Atlantic to the
other,
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26 With the discoveries of the dicde and therimionic valve inthe early 5 -
part of this century, advances were made in both receiver and !

transmitter design with an associated impact in telegraphy, '
telephony, and eivil and military communications. Radio | - .

broadeasting soon followed, with powerful transmitiers serving to i

3¢ communicate over wide areas, Television (TV} was first established i

in 1937. Radar (radio detection and ranging) was also developed

.. from the 1930s and played 3 vital role in aircratt détectionand. .. .— . —’ :

_.havigation in World War L. .

e
1
-

" As further advances in technology took place (a g.the mventxon of 8

microelectronic integrated circuit technology), new applications
became feasible, and new systems were developed.

Data communications — the transmission of coded data (e.g. text, 7

. graphiics, finaneial information) befween ‘intelligent terminals and R

40 computers —was first established in the early 1950s.using modems,
equipment which enables the telephone network to convey data as
.well.as speech.Other improvements in materials and devices also .
“led foidhefransmission:of informationvia: cab!es =Viych-of today” g

‘long-distance telephone traffic is by subrhariné cable.

[ - T

46 The spacarace led.to yet another means of long-distance 8 | :
~communication, via fixed and mobile earth stations to satellites, A

provide ali forms of communication and related services such as ‘
telephony, data, TV, navigation, meteorology, and surveillance.

50 One ofthe very latest developments is the optical fibre cable —a tiny 9
glass fibre which can be used to convey signal information by light l
pulses. Optical fibre cable with extremely low loss at low cost has
now been developed with very high data-carrying capacity. Several
thousands of telephone messages can be camed dovvn a single l

g5 fibre.

Perhaps the greatest change which has occurred inthe last twenty 10 ;
years is that from analogue to digital methods of information l
.transmission, The.very first commercially employed.

telggommunication system, telegiaphy, Was and stli i 53 dugutal

60 systern. However, telephony, radio, and TV all started as analogus
systems. Today, the general trend is strongly towards the digital, . !
and within the next ten years the vast majority of '
telecommumcatmns systems will be digital. Problems of noise.and. .

nce_qanbe combated_much more. successﬁuﬂy ina.digital

et e

G L L XD ERTIPIE S L

.85 .system. . e e S vt e+ e e e e e -

The advances in microelectronics and the merging of 11
communications with computers have led naturally to the digital
transmission mode with its advantages of computer controf,
automatic error checking of signals, excellent memory storage

70 Jfacilities for data, and intelligent terminals. The market need far

.....Vast quantities of information transmission.and, PIDCESSING.BLVEY. e s

high speed can only be refiably catered for by using digital
’rechmques In fact the most rapidly growing field is almost certainly
in data communications employing high-speed digital techniques.

141
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Development Sigmificance
Nimeteenth cemtury
f telegraphy (Morse)
- telephone (Bell) . AN
gy i : ' existence of electromagnetic waves S A TS Ui
‘ proved (Hertz)
1 15011945
! . long-distance telegraphy via R
- ionosphere :

' valves X SR S AT ’ L
” radar I LN U P i
Tow 19461980 .

. ,, transistor - Ll
’ } * ' % data communications e w
i communications satellites B
P B 1980s om
optical fibre cable Lo L o o
change to digital systems : AR A
- digital transmission mode .
'E‘as%ﬁ@ e Exchange information with the others in your group to complete all sections of
the table. Check with the text if thére are any points you do not understand.
‘ {Lang&sag@ study Sunplc Past versus Present Perfect
. Look at paragraph 1 of the Lext oun page 140. Whmh tensei is used most often?
k Why?
Now look through the text for examples of the Present Pelfect In which
paragraphs do you find them? Why is this tense used here? »
Study these sentences. '
1 Engineers develaped optical fibre cables in the 1980s.
2 Optical fibre cables have bmproved the telephone system immensely.
3 Morse first developed the telegraph, a digital system, in 1832.
' 4 Digital systems of information transmission have replaced analogue
systems in the last 20 years.
Why is the Simple Past used in 1 and 3 and the Present Perfect in 2 and 42
We use the Simple Past for events which took place in the past and are
complete. Sometimes a day, date or time is given, e.g. in 1832, on Tuesday.
. We use the Present Perfect for: past events which have present results. This
iL ‘ tense links the past with the present. Sometimes we use expressions such as in
T the last twerty years, since the war, now to show the link. Using the Present
I : Perfect shows that we think the past events are of current relevance.

ar e gt e RN Sy e Ly



Task 5 Put each verb in brackets in the correct tense and form.
coreme oo Alexander Graham Bell  (invent)the telepﬁone in1878.He . .
z (be) a Canadian whose family I (come)from i !
Scotland. Since then, telephone systems . (grow) dramatically; in : ;
the UK alone there? —_______ (be) now over 24 mﬁ]ion Iinés. Formerly, the 5' i
UK system f........_....._.._ (be) analogue. Many changes [ (take : f i
. Blace) inrocent years, Almost the ontive Uk nefwork ™~ == (GeJow .l
digital. Fibre optic cables o (replace) the old copper lines. 3
o e s ~—Praviously; telephore exchanges -’:‘-’::::::::::‘::-(use}banlcs'o'f~e}ectromagnetic-~-~ s §
l relays for switching, Today, they B (have) computer-controlled
. units, Thenew network . (be) fast and reliable, allowingusers

access to many other communications services.

wreee e e
SRl T,

Tasks . .. . Study thesediagrams of old and new phones. Make a list of any differences. - . * -
e Coipare your list'with yourpartner, " "= e

carbon misrophone

oot erdastit ¥ 3 4

4
telephone line :
older type telephone using rotor dialling, which generates pulses o code
digits defining destination
s ] .
telephone recelver ./ LCDdisplays number [T :
. 4 ; telaphone socket- H
~ electret microphone {earpiece} /- calledlduration of cali }(forppiugging in jack) )
telephone transmitter /
{microphope, ...
R ‘mpu_t_gplgcey
\'.\' .......
X *to telephone
exchange or
i switchboard
telephone ling
telephona jack
bell/buzzer and push-button
tone generator dialling
signalling circuits
within main casing .
typical push-button typeteiephons (faster dialling using buttons, which code dialied :
digits into voice frequency tones to signal destination number},
145
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In this description of the changes which have taken place in telephone design,
put each verb in brackets in the correct tense and form.

Many changes >.. . (take place) in telephone design in recent years.
Formerly, telephones ... (have) rotary dials. A pulse e .
(signal) each dialled number. Now, push-buttons *.... (replace) dials.
Each hutton > e e (trigger) a different audib—frequency tone. This

8 e (k110W) 28 multi-frequency dialling,

Also, the handset/ . (change). Oldmodels® . (contain)
carbon microphones, which e (be) inexpensive and robust but

noisy, Today, moving-coil and electret devices
10

(replace) the old microphones.

Advances in technology 2. (allow) additional features to be added

to phones. Most now ... — (contain) memories to store frequently-

used numbers. Some telephone manufacturers® . (add) LCDs which
14 '

¥ (display) dialled numbers and . __._____ (indicate) the

duration of calls.

Technical reading Transmission lines

Write down any types of cable and fransmission lines used in
telecommunications that you can think of,

Now read the text to find answers to the following:

Why are wires sometimes twisted together in transmission lines?

What is the purpose of the dielectric material in coaxial cable?

What frequencies can be carried by the following types of transmission lines?
a coax : I

b waveguides

What are the advantages of optical fibre cable?

Transmission lines

Telecommunications involves the transmission of information,
including voice, data, TV, and radio over long distances. The
transmission medium can be free space {ground, space, and sky
waves), or the information can be guided between transmitters and

5 receivers using transmission line cables of varjous kinds, These
include:

Parallel wires

This is the simplest type of transmission line consisting of a pair of
insulated copper wires running side-by-side and covered by a plastic
sheath (see Fig. 1). ltis prone to interfersnce and is only used to carry

10 information over small distances such as telephone connections
within a building.

e 12HES 1% 0



" Fig. 1

Tasiic uial “paraerwi
piastic insulating jacket -~ parallel-wire
- copper conductor

'~.._.......__...~_

wire msulator

Twisted pair

TWaiisiilated copper wires are twisted together to reduce
interference offects and are enclosed in an insulating polyethylene
sheath (see Fig. 2). Because the wires are twisted, unwanted stray

16 signals picked up by one tend to be cancelled by similar signals picked

up by the other. They are used far communications over longer ...
distances, for sxample to connect telephones to their local exchange.

insulator {e.g. polyethylene)
sheath K

sosshennni 20z sueh-as polyethylene and-covered by-a.PVE sheath: (see Figr 3Ymmmcmrwn L

- copper wire
conductors

insulator (e.g polyethylene)
covering wire

Fig. 2

Cdayxial eable {coax) .

Flexible coax has a copper wire core surrounded by copper braid. The
core and braid are insulated from each other by a dielecfric material
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|inner conductor
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The braid helps to screen the signals from interference. Coax can carry
a large number of signals over long distances at frequencies up to
1000MHz. It is used o connect telephone exchanges and forcable
television.
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Wavegeides

25 Microwaves can be guided along rectangular copper ducts by a series
of reflections from the inner walls {see Fig. 4).

ractangular

waveguide
connecting flange

N
== E,?

{a} rectangular waveguide for microwave transmission

sidewall
of waveguide

1‘ wave
a ;> propagation
% direction

{b) "guiding’ of electromagnetic waves in 8 waveguide
Fig. 4

The exact dimensions of the ducts are determined by the frequency to

be transmitted. Suiiahle frequencies are between 1GHz and 300GHz.

Waveguides are used to carry microwave signals between dish aerials
30 and receivers.

QOptical fibres

An inner core made from very pure sifica fibre is surrounded by a

similar glass sheath, known as cladding. This is covered bya

protective plastic sheath. Non-visibie light from lasers or LEDs can

travel along the fibre by reflection from the surface where the core and
35 cladding meet (see Fig. 5).

light reflected at corelcladding
interface

—Cladding __

~—core

N
~ 100 .m

Fig. 5

Although the optical fibre has a smaller diameter than a human halr, it
can he used to transmit tens of thousands of signals at high speed
with vety low loss and no interference from other signals. Optical fibre
cable can he used in carrosive environments and is light, flexible and

20 cheap. This type of cable is gradually replacing conventional coppear
wire for connecting telephones and computer networks.




Task 9 Cornplete this table using information from the text.

Transmission line ~~  Compoment materials  —Examples ofmse i

telephone connections
within buildings

——eto—. o

twisted pair copper wire, plastic
insulation.

- éopper wire, copper trifolk telephone linigs, -
.. - bretd polyethylons Gabls Wlewiion g
sheath

|
copper ducts % )

optical fibres

Using information from the text on transmission lines and from Unit 10, note
../the fransmission medmm whxch could be used for each of the numbe1 ed hnks R

~~onﬂnsdlagxam v = e

.
A

. '.l

satellite H

grognd ground
station station
\\ international satellite TV | international
telephone reception telephone
cenire centre .
N s locatl
telephone telephone
caller exchange exchange
i
! H
1
; .
’ : d
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Task & . " Which lines i Text 2 coftaln similar infoririation to the paragraphs in Text
Yext 1 pavagraphs Text2 Yines
) ..
2 .
: ) t3 .
..1%- ' -
' )
K
. 7 : ;'( .
8 -
Task B ~ Work in pairs. Discuss which text contains the best explanation. Which is the Lo
. easier to understand? C ;
Task G Find the references in Text 2 for each of the following:

a body based in France (ines 3-4})
_ those made by the same manufacturer (line 5)
The Tatest machines (line 7) '
This information is converted (ines 18-19)
converts the binary datainto digital information {lines 21-22)
The first machine tyansmits these tores (ines 25—26)
It sends a signal (in binary code) (lines 28-29)
1f the line is noisy {}ines 3 5-36)

NI M UL W

¥
©w

Language_sﬁud}fiﬁzduced relativecléusés' 1. . i;

"Oh'é'WayDfadding'exlra-mformaﬁou.to‘an mcﬁlénﬂﬁ%z.Qf_@EXP@EEtBXtr isto :
oo relative dauses. For dle: : e B

1 Thethermal head is amechanisrt.
2 The head contains a line of dots. ) *
1+2 The thermal head isa mechanism which cortains & Jinie of dats.

We can make this sentence sl:;ort_gz_r]gy omitting which and iising an -ing clause:
The thermal head is a mechanism containing dlineof dots, © "~

Study this example: N
1 The microprocessor corverts the information into signals.
2 The signals arecalled analogue tones. S
3 The signals aré suitable for telephone transmission. ..
1+2+3 The microprocessor canverts the inforiation fiito signals, which are
called analegue tones, which.arqszgitable for telephong
trausmission. . .. . ' o
We can make this sentence shorter by omitting which + to'be: § ' -
" . The micropracessor converts thie information into sighals, called analogue
tones, suitable for telephone transmission. )
: !
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Shorten this summary of the, technical readingpassage in Unit 26 pages -
144-6, by reducmg the relative clauses where posmble
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Word study Short forms

Some tecimical words have common shorkforms, In ;soliié,(‘;ases the short form
is used much more frequently than the full form. For example:

* Full form Short form - oo
a facsimﬂemessage afaa'c o -

¥ Task 8 "

mawNH 

What arethe short iorms for t!me‘terms?

‘amplifier

vxdeorecorder . ) :

televisi T : - .
potenﬁometei: | - S e
coaxialcable ‘1. R -

- Task$9

i clause:

sh are 2 Task10

f

pgue

What terms ave represented by these short forms?

“

'Wn‘iﬁing Describing tmnsmissimi pro'cesseé'; '

Look at the ﬂowcharts on the followmg page.

- Study Flowchart 1,; which describes in note fonn what happens when a
_ document is fed fnto a fax machineg. .

Complete Flowchart 2 to describe how the data is recewed by.the recelving

. machipe. Use the diagram on. pace 153 and Texts 1 and 2 (pages 154 and
155)tohelpyou"_ T BT
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Link these»statements uing : g veld relatwé clause: wi\nth & part;cuple.

1 a The techno\ogy is here today.
b Itis neéded to set up a home network.

.

"2 & You onlyneed one network printer. : T :
b " It Is connected to the server.
'3 a Herhouse has anetwork. - - .. o
. ; b Itallows basu: file-sharingiand: multi~player gammg.
&-'a . Thefe isa line receivér in the'livingroom. ™~ v ;

=+ b [t delivers home entertﬁinment auaxo to speakers.
5 a Eve has designedasite. . . o :
' tis dedicated to dance, 1 T - :
. 6 -a She has huilt in tinks. T
~ b - Thiey,connect hér siteto otfier dance sites; - © o7 "
7 a She treated the site usinga program talled Netscape
5 . Lomposer, g
" b Itis confained in Netscape Communicator.
8 a A‘c the centre of france Telecoms home of tomorrow isa
. network .
b Itisaccessed through a Palm Pulot—style ¢ontrot pad
MRS 9 a The nétwork can simulate ile owner’s presence. \f e i
b- This makes sure vital tdsks re carfied out ih her absénice. | ¢
10 a The house hasan eleétronic door-keeper. .
b ltis programmed to recognide you.
¢ This glves access to family-onty.

P ——

Work in two groups, A and B. Group A, list all the advantages
of a network. Group B, list dll the dlsadvantages. Then together
consnder how the d:sadvantages can be rmmmused
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Tuning-in
Study this diagram of a cellphone. Note the buttons marked:

@ SND ¢ PWRe CLR g FCN
b END & S8TO f PCL

built-In antenna

T external antenna socket
- sar-piece
display
buiit-in speaker and microphone
I . R, .y




Which buttons would you press for these operations? Justify your answexs..

using one of the programming functions ™~ 7 7
deleting mistakes or individual numbers

finishing your call

starting your call afier keying in the number

VI W N e

Checlc your answers to Task 1 by readmg quickly through thls text

':‘::' Makmg a ua“

© %" Press PWRtoturnthe P3 on.

switching on or off e e

P ¢ e,
Sl

PR PP, TN 5 5

;7 - To'prevent the phone being turned on or off
¥ ..y, accidentally, you need to hold down ’che PWR key to
+" operate |t. : .

. Jar Key in the number

e botrmit b psertess wipementeent pp eyl

L % Press SND. Ty P T '.'.:_..'.l'
.:If vou.make a mistake when keymg ina number and .

+

" .x Press CLR briefly. .
lf you hold down CLR, the whole number will be

Youwantio deletd ths-last digit: - L R o e

o "““. g wd.@!?,ted,.a,,ﬂd the PS WLU gq back tD Standby o T T T T I L

You can dlal a number of up to 32 digits, although
only the last sixteen will be shown on the display at
any time. To look at the first part of a number longer
than sixteen digits:

. Hold down FEN.
When you have finished the call:
s Press END,

H PR
B

R

Y,

Reading Recognizing topic, locating detail

i When you are reading tofind: spemﬁc details; it is belpful i yowcan-first identify.

e

thepart of the text most likely to coyitain the dé‘talls‘jfé"ﬁ wanit i §ou car

- idefitify the best aréa to séarch, you have a better chance of finding the details
quickly.

Taslic3

Glance quickly through the text on the following page to identify which,
paragraph deals with the following:

a _cellphone networks

b how signal levels are controlied
¢ how the MSC locates a cellphone
/d limitations of mobile phone systems :
e frequency distribution within cells and clusters
"¥ the development of mobile phones '
& how cellphones link with other cellphones and with the telephone system

149
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Decide which paragraphs are most likely to contain answers to these questions,
Compare your decisions with your partner, then search for the answers.

Who uses mobile phones?
What does the MSC register of cellphones contain?
What is the difference between a mobile phore and a cellphone?

* Why is a cellphone called a cellphone?

How largeis a cell? 4
How does the MSC prevent interference due to too strong a signal level?

" What's the best number of cells to form a cluster?

When were radiophones developed?

How does an MSC ensure that a cellphone is using the right frequency for a
call?

What is the MSC permanently connected to?

Celiphones . para
Radiophones, using the VHF band, were developed during the 1

Second World War to provide communications for ships and
aeroplanes. At the end of the war they were further developed as
mobile phones for use by the emergency services and other

5 services such as taxis.

With mohile phone systems, all communications take place 2
through a central contrel:base station. Mobile units normally do not
communicate directly with other mobile units. They send messages
to the control base station and the base station controller relays the

10 messages to other mobile units. Althaugh mobile phones can be
moved, they must stay within fixed areas. This type of system is
limited by the fact that there are not enough VHF frequencies
available for large numbers of communications between individual
Lsers.

16 The problem of a lack of suitable frequencies can be ovarcome by 3

using a celiphone network. A cellular phone {cellphone) is a
“lightweight, portable radio transceiver which can transmit and

receive telephone calls anywhere in the celiular network area. In the
network, the same frequencies can be used for many different

20 telephone calls atthe same time. To achisve this, each
communications area is divided into a number of hexagonal-
shaped cells, as shiown in Fig. 1.

Ty

12 cell

21 cell

cell slusters

Fig. 1
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. .para
Each cell is allocated a number of frequency channels for 4
communicatians. Although the frequencies used in any one cell are
25 notused in its neighbouring cells, the same frequencies.can be
* -ysed in cells further away without-causing interference. The size of
the cells vary between 1 km to about 30 km across, depending on
the output power of the cellphone transmitters. Each area can have
a different number of cells, but a cluster of seven cells gives a good

different cells.

Exch sl K587 shall slectronic base stationsituated In-a public: - fo e

place such as a car park or shopping centre. Allthe base stations for
35 acluster of cells are permanently connected to & main switching
‘centre (MSC). Thifcontains a computer to select sujtable
frequencles and control the commuric
cells. The MSC is also connected to other MSCs and 16 the public
telephone exchange, allowing celiphones to make calls or receive
.calls from gther cellphones and fixed telepho
ifhola teléphonesystem {see Figr2). - Pt

public public
exchange exchange

R e

filcations forthat clusterof -~ -

tﬁ‘roughout the ..

maln main
switching switching
centre centre

- s
—— ‘5 / \ &’\,\""M
e e
) @_ base station base station @

mobile and fixed networks
Lot sttt '.:;j.t:::f‘;E_l‘gj-:zw_,:;;_:;,.51,_5.,_.;: Crer messieeseesis

g

The MSC keeps a register of celiphones indicating their cell -

position. If the cellphone moves to another cell, its new position is

signalled to the MSC. In this way, the MSC knows where to send
s signalsto Gontact each cellphone.When a callismadetna........

-+ of the cellphone, It then pages-the cellphone and causes ftto tuneto.
the allocated frequency cfiinnel. The cellphone then begins
sending an 8kHz signal to the base station. When the user takes the
50 call, the BkHz signal is discontinued and the speech channel is
enabled,

The base station constantly monitors the signal level of a call. ifthe 7

signal-level-becomestoa.strang itwill.cause interference to other

e

Tty e

1 i
PR CI e ST 2N SR

30 COMpromiss Hetween the number of frequency channelsavailable - —— . o B
~iregch celland the interference-between CoPMURIGAHIONS IRt e

celiphonesthaMSC firstohecks the.registrations to B the pasition - Ty ™

users. To prevent this, the power level ofthe cellphone is
55 automatically reduced. Ifthe signal level-becomes too weal, the
LIMISC tests the signal strength from heighbouring base stations and
switches the call to another base station and speech channel if
necessary. This may cause a period of silence of up to about 400 ms
while the switching takes place.
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Wiritimg Linking facts and ideas, 6
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Task B Study these statements about making a cellphone call. Link them irito loilccr
sentences. You may omit words and make whatever changes you think are
necessary in the word order and punctuat&on of the sentences.

1 A callismadefroma cellphone.
2 The cellphone scans the available frequencies.
3. The cellphone finds the strongest signal to the nearest base station,
4 The cellphone detects that the base station is idle.
5 The cellphone transmits the required d1allh:u=r code.
Y Ifthe code is received, -
7 ... thebase station sends a signal baclk to the cellphone.
,.§= ,fihe. signal thdicates a suitable frequency channel for the caﬂ
S The cellphoxie tunes to the allocated channel.
"8 The cellphone user hears the ringing tone.
13  The callis answered. .
“.. 32, Theusercan speak and listen ushig the cellphone, as with a normal telephone
* 13 The call is finished.
" 14 The cellphone signals o the base station.
15 The cellphone sends a short burst of signal at 8 kHzZ.
16 Ifthe codeis notreceived, ..

17 .., thecellphone abandons the call.
8. the cellphone trles again later.
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Componeitt

1 Bxed resistor

2 variable resistor

3 potentiometer

4. thermistor

5 LDR

6 capacitor

7 inductor

8 transformer

Appendix 2

Circuit symbols

M@ﬁes

A number of variations of cireult symbols ave copamonly found. For example,
—AAA—is gtill often used although it is no longer the international symbol for a

resistor. .

Somé syribol details are often left out in circuit diagraims. For example, the ‘a’

and k' labels and the circle on diodes are not always shown.

Common syinbols

I T Ay

et el

———E;Q—- or

__@_ o G-
o ENS
e ¢ i ot
fixed electrolytic variable
et O — O e Y —( —655_515:] — O —
air cored dust cored iron cored
|
38 - 36 | ]
|}
air cored dust cored iron cored




9 aerial T
L

10 earth

—“’18~ i{af&][% 01—11 e e e

12 cell[battery

-,

.
V
.

A2 meter

cell battery

ammeter

A3 swidteh

single pole

A M08

0) SRR

15 microphone

16 ‘loudspealker

" double pole reed E

SO ¥ |

oo A8 relay

o lzzbell RGO SOOI AY

relay with cofl
RLA ... resistance of 100 ohms..

vz

TURNAL, (eI

20, £lectric motor.

PR with:rcontacts " - - === 5

19 lamp

sign.al

lluminating
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T
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21 crystal
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