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UNIT Electrical Instruments
EIGHT |

SECTION A: THE INSTRUMENTS IN A CAR

speedometer ammeter tachometer
\

[

All vehicles require certain instruments to provide
information for the driver. For instance, every car hasa
speedometer to indicate its speed. It also has a fuel gauge
to indicate the amount of fuel in the petrol tank. Many
cars also have a tachometer (or revolution counter) to
indicate the engine speed (in rpm). They may also have

an ammeter to indicate if the battery is charging or
discharging.

Fig. f}b shows an instrument panel. What information
does it provide for the driver?
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The speedometer is indicatin
moving. The engine is turning at minimum s ed
(approximately 750 rpm). As the engine is nﬁfttu i
slowly,.thc alternator is also turning slnwiy ltyis nf(f:lﬂg
producing enough current for the cngine. 'i‘hcréfor’c th
battery must supply some of the necessary current o
The battery is discharging and so the ammeter js
indicating about —5 A, ‘

B zcro kph. The car is not

fig. 8c

Fig. 8c provides the driver with different information.
The car is now moving at 60 kph. The engine 1s turning
at 2500 rpm and so the alternator is turning quite fast.

It is producing a strong current for the engine and so the
battery is no longer needed to supply current. The
battery is now recharging from the alternator and so the
ammeter is indicating + 10 A. After a short time, the
battery will be fully charged again.

Fig. 8d indicates a fault. The car is now moving at 90
kph. The engine is turning at a speed .of 4500 rpm.
However, the alternator is not producing any current.
The ammeter is indicating — 20 A. In other wqrds? the
battery is discharging rapidly although the engine 1S
turning at high speed. Therefore, the ?lte_mator is not
producing any power and the battery is discharging at
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20
stopped, the batte
discharged. The e
should be switched off as soon as

SWi | ‘
read zero and the needle will point vertically.

Fxercise 1 Cl

It

I
2
3.
4

wn

oo N

10.

A So, unless the fault1s put 'ight or the engine

rv will soon become completely
lectrical items, such as the headlighes,
possible. When they 4,

tched off and the engine is stopped the ammeter wij|

seck the following statements from the text.
they are false, rewrite them.

Al cars have a speedometer and a fuel gauge.
" All cars have a tachometer and an ammeter.

A tachometer indicates the speed of the engine.
 When the car is not moving, the tachometer will
always indicate zero (see fig. 8b).

When the ammeter is indicating —5 A, the battery
is supplying current to the engine (see fig. 8b).
The battery is now fully charged (fig. 8c).

The battery is now completely discharged (fig. 8d).
The battery recharges the alternator.

The engine speed determines the speed of the

alternator.
Only one of the instrument panels above indicates

a fault.

Exercise 2 Look at the instrument panel below.

Road Speed
The car is travelling at 30 kph.

Engine Speed
The engine is turning at 3500 rpm.

Alternator
The alternator is supplying current to the battery and to

the engine.



Ammeter and Battery
The ammeter is indicating +5 A and so the battery is
charging.

What information do these instrument panels give
the driver?
Write one sentence under each heading.

Road Speed

Engine Speed
Alternator

Ammeter and Battery

115



Exercise 3

e

A28

car/carry/four passengers
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W hat is happening in these drawings?
L'se the verbs in brackets.

The engine ... (turn)
Thednver .. ... ... (push)
Thecar. ... ... (move)
Theengine .. ... .. (overheat)
The water. .. ... .. (boil)
Steam . ....... (escape)

Study the two examples. Different verb forms are
used.

This car carries (OR can carry) four passengers.

This car is carrying four passengers.



Make similar sentenceg from the dray;
Use the correct verh form Tawings below

’/c’amers

‘—_&‘h‘—‘
lorry/ca
- ry/carry/5 tonnes

—

wipers/clean/windscreen

lorry/pull/trailer handle/operate/car window jack/raise/car wheel

Exercise 4 Complete the following paragraphs from the
wordlist.

An alternator
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mmstance soon

because cfficient / ill
o T

although erther charge "y

conver! generate require prly

T'he battery in a car can only provide enough cl'cctricity
w.... ”lc'l'"gi"" for a short time. lf!ht" headlights are
«witched on when the engine is not running, the battery
will . ... become completely discharged.

Every car requires a separate clectrical deviceto . . ..
electricity, both to supply the engineand to . . . . the
battery. This electrical generator may be . . . . an
alternator or a dynamo. Most modern cars now have ap
alternator but a few cars . . . . have dynamos.

Modern cars . . . . much more electrical power than
earlier vehicles. Alternators were fitted into most new
cars after about 1965 . . . . they are much cheaper than
dynamos. For . . . ., alternators provide a much stronger
current at low engine speeds. Dynamos are not very . . .,
when they are only turning slowly. However, alternators
generate Alternating Current . . . . car engines and
batteries require Direct Current. If a car has an
alternator, a separate device must also be fitted to . . . .
a.c. into d.c. This device 1s called a rectifier.

LANGUAGE NOTE 27

indicate —— indicating
chargg. — charging

produce — producing

AND

travel — travelling

run — running

fit — fitting
a tachometer a trailer indicate fast
a rev(olution) counter a window clean soon
an ammeter a rectifier pull for instance
a driver an item discharge after
a panel Alternating Current (a.c.) travel

a passenger Direct Current (d.c.)
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SECTION B: THE M

~——= TULTIMETER

needle

tunction selector
swifCh

A multimeter measures three types of electrical units.

It can be used to measure voltage, current and resistance
The multimeter in fig. 8e has four different ranges. ‘
It can be used for voltage (d.c.), voltage (a.c.), resistance
(measured in ohms) and current (measured in amperes).
Before a multimeter is used, the function selector switch
must be turned to the correct range.

In fig. 8f, the multimeter is being used to measure the
value of a resistor. The two leads are being connected to
the resistor. Two small crocodile clips are being used to
make a good connection between the meter and the
resistor. The function selector switch is being turned to
the resistance range. The needle will indicate the value of
the resistor on the ohm scale.

In fig. 8g, the same meter is NOW bein_g‘usc:d to check 2
mains socket in the wall. Mains electnaty 153.¢., S0 the
function selector switch is on the Va.c. (Voltage -
Alternating Current) range. The two probes are being
inserted into the two terminals of the sgckct. When o
a.c. voltage is being checked, the negative probe can
inserted into either terminal.
CAUTION: Hold the insulated part of zhc_pmb'liDO
not touch the metal part when checking mains VOIGIgE:
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Exercise 5

be used to measure amperage,
table lamp is being measured,
disconnected and the meter is
ch. Crocodile clips are

The same meter may also
In fig. 8h, the currenttod
astic switch is being

The pl . 1
d instead of the swit

being connecte
being used.
CAUTION : Before connecting crocodile clips to mains

ke sure the mains supply is turned off. After

voltage, ma
ply may be turned on again,

connecting the meter, the sup

When using a multimeter, these two points should

be remembered:

1. Before using the meter, always make sure the selector
switch is in the correct position.

2. After using the meter, make sure the selector switch
is in the ‘OFF’ position.

After reading the example, complete the sentences.

the reading text

a multimeter (descr:be) .

In the reading text a multimeter s being described.

1. Fig. 8f — the value of a resistor (measure)
2. Fig. 8f — crocodile clips (use) R
3. Fig. 8f — the function selector switch (tu rn) ... 10
the resistance range
4. Fig. 8v — insert) .
Tg 8g — two probes ( et ). . . into the mains socket
5. Fig. 8g - crocodile clips (use) e
6. Fig. 8g — the mains socket (dw Ck)
7. Fig. 8h - the amperage of a table light .(‘:h.efl?). v



Exercise 6

soldering
iron

.
fe .,
c .,

Now complete the following Paragraph,

Note: The verbs are not all in the same tenge

the resistance of 5 light bulp, Two
(hold)

........ against the by]p
terminals. The function s

(turn)

........ to the resistance range. The
. (indicate)

elector switch

€ resistance of the
bulb on the ohms scale.

Finally, write four sentences to
multimeter for measurin
(fig. 8y). Use the words
like the one above.,

describe the use of 2
g the voltage of 2 dry cell
below to make a paragraph

(4
........ {0 measure

---------

Two probes/hold/the cell terminals.
The function selector switch/the
Vd.c. range.

The needle/voltage scale.

This equipment is normally required fox; ;s:lt()ig;;g.
In the following pictures, the cqu?x:vli?; sbene
used to join two pieces of electrical wire.

sentence about each picture.
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soldering iron/connect/
mains supply

solder/melt/soldering iron

| wires/join/by hand |  joint/heat/soldering iron |
, ket il it 5 |
—
FE—
joint/cover/liquid solder soldering iron/replace/stand
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Exercise 7

Example:

plug/remove/socket

When completing the sentences below, use the
words when, after or before.

--------

A small file can be used . . . /47 spark plugs.

A small file can be used when cleaning spark plugs.

1. Do not touch the metal part of the probes .\

gr_h'e ck) mains voltage.

2. The negative probe can be inserted into either
terminal . . . .(rfu:a.s?re) a.c. voltage.
3. Make sure the mains supply is turned off . . . .

(.c.o nect) crocodile clips to mains voltage.



Exercise 8

g, . (connect)

the meter, the supply can be turned
on again.

5. Make sure the function selector switch is in the

(use)

correct position . ... . the meter

6 () the
PR S meter, make sure the selector switch is

in the ‘OFF’ position.

test) ..
7. ... (. ) .). a light bulb, the selector switch is turned

to the resistance range.

check)
8. ... .( ... - adry cell, the negative probe should be

held against the negative terminal.

Complete these paragraphs from the wordlist.

being function provides
connecting instance red
current insulated terminal
damage may than
direct or else turn
disconnected points

A multimeter has two terminals below the . . . . selector

switch. The two leads from these terminals are . . . .
with red and black plastic. The red lead is connected
to the positive . . . . and the black lead to the negative

one.

When measuring amperage or voltage these two . . . .
should always be remembered:

1. When . . .. the meter to the circuit, . . . . the fumztion
selector switch to the highest range first. If the circuit
current is higher . . . . the multimeter range, you may
_the meter. For . . .., if the selector is on the 0-12
Va.c. range and the measured . . . . is 220V, the meter

will probably be damaged. )
. current (d.c.), the posiuve lead

2. When measuring . . ) X
(....)mustbe connected to the positive :::;:mll}atll{e

i 1 correct measurement.
the meter will not give a .. aga be damaged.

current is quite Strong, th
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While the meteris . . . . used to measure a resistor, one
end of the resistor should be . . . . from the circuit first,
A battery inside the meter .. .. the necessary current to
give a resistance measurement.

LANGUAGE NOTE 28
h—Cgass is not a conductor of electricity.
Wood is not a conductor either.

An electric current may be either a.c.or d.c.

The probe can be inserted into either terminal.

LANGUAGE NOTE 29

a crocodile

| —

a crocodile clip

a multimeter

when 1
an ohm (9)] before :;22:
a function selector switch ber
a resistor lt-emelfnber
a lead o
a crocodile clip make sure
a connection
a probe
a point

a soldering iron

124




SECTION C: BATTERY CHARGERS
~“TARGERS

filler plugs to maing 3“99“‘\1
terminal p=

_ . on/off voltage battery
crocodile clips switch  selector charger

A car battery can easily become discharged if there is
an electrical fault in the car. If the fan belt is broken, for
example, the battery may become discharged in quite 2
short time. If the lights are left on while the car is not in
use, the battery will also become discharged.

A battery (d.c.) cannot be recharged directly from the
mains (a.c.). A battery charger is needed to rectify the
a.c. to d.c. and to reduce the voltage to 12 V. Before
charging the battery, remove all the filler plugs. Wl}lle the
battery is charging, hydrogen will be l_)roduccd. This gas
cannot escape easily from the battery if the filler plugs
are not removed.

When connecting the crocodile clips to the battery, check
the connections. The positive clip must be connected to
the positive terminal and the negative clip to the negative
terminal. Make sure the clips ar¢ comllected peforeif N
switching on the charger. After charging, switch off the

charger before disconnecting the clips.
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Exercise 9

Exercise 1()

Below, there is a descniption of 2 battery as 1 s charging

Charging started cight hours ago. Durning the first hoye
the ammeter needle was indicatng 5 A (1 ¢ the batter,
was bamy charged at the maxvimum rate) Durning the
second and third hours, the ammeter was indicating aboy,
45 A (1 ¢ the rate of charging was decrcasng showly)
Durning the next two hours, the charging rate was
decreasing more rapidly. Atter hve hours, the rate was
only 2 A After cight hours, the ammeter 1s now indicaning
0.5 A. The battery is almost fully charged. It will be ),
charged in about an hour from now.

Note: While a battery 1s being charged 1o will "gas’ 1 ¢
hydrogen will be produced in the electrolyte. Hydrogen
is a highly flammable gas. Do not smoke near a battery
while it is being charged.

Answer these questions with short explanations or
some examples. You should use more than one
sentence to answer cach question.

1. Can a car battery be charged directly from the mains?

2. How can a car battery become discharged? Give
examples.

3. You should remember three important things about
connecting a battery to a charger. What are they?

4. Does a car battery always charge at the same rate?
Give examples.

5. Why should you not smoke while a battery is being
charged?

In the example below, charging started at 09.00 hrs.
Complete these short paragraphs. Each paragraph
contains two sentences.

1. At 09.30 hrs, the battery ........

maximum rate.
The ammeter. . . ..

.9 A
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3. At .......
4. At........
5 From....to..-- hrs, hydrogen
........ in the electrolyte. A battery
always . . - - hydrogen while. ...+
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Exercise 11 The eight sentences below descenibe the aorrect
procedure for charging a car battery. Complete the
mstructions from the wordhist.

battery disconmecting charging
check make sure replace
connecting making sPilching
correct near to
crocodile plugs
I. Before . ... any connections, remove the filler .
from the battery.
2. Conncct the charger . .. . the battery before . .| i
to the mains.
3. When connecting the . .. . clips, . . .. the connections
carefully.
4. Before. .. . on the mains, make sure the voltage
selector is in the . . . . position.
5. Do not smoke . . . . a battery while . . . . it

6. Before . . . . the clips from the battery, switch off
the charger.

7. Remember to . . . . the filler plugs after recharging
the.....
8. When storing the charger, . . . . it is disconnected

from the mains.
Now look at this example:
Check the specific gravity of the electrolyte when
servicing a battery.

you service a battery.

Transform each of the instructions above in the
same way.
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Fxercise 12

This is a time sheet for an clectrical technician
Farst, read it carcfully

r

| Name o J Wikl iana Date /4/C

t 1

" From To

00| 5 Jided a anao Wa 2 rades

-
-
oD

SO | QIO (Ated e pats /ﬂ « Gt raer e

910 10 0O .(;'1'_) rd b SQaran rxded

Work rerrod

- J 1 1 S — .
Rest Period 1 (Tea break) /0 00 — jO 20 i
— \ —

1030 | 1] 30 | Tested a Frudips ampldes |
/130 |12-00 ‘ Keplaced Bu0 fransiskors wn — - —

—

Work Ferisd 2

Rest Period 2 (Lunch break) /2 0O — /- 0o

(:00 | 2.20 |Ueaned and sarvieed a Nahswal fage recovider
220 | 3-30 | Keplaced e motor wra San_xj fage recovder
330 | 410 Adjusrd The ampifiér m —— —
410 | 436 | Ueaned my tools and wortbench.

Work feriod 3

Signed: G.J_Wlrams Checked: HOakel Approved: UJM

Now look at the examples and then make similar

questions and answers from the time sheet in the
same way.

How long was the technician checking the radio?

; . from 8.00 to 8.50.
He was checking the radio for fifty minutes.

What was he doing in the first work period?
He was checking the radio (and . . . . . . .. )-

What was he doing at 8.30/9.00/9.30?
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[ LANGUAGE NOTE 30

| / it three o'clock 15 00
{ a quarter past three - 15156
Gu t , . twenty past three \ 15.20
. | ~ "\Whut time is i1? It's half-past three | = 1530
\\ twenty to four 15.40
\ \ N a quarter to four 15 45
| o -
a battery charger rectify rest
a filler plug repair tea
a rate SIgn lunch
a period approve
a break while
a time sheet almost
a technician highly during

an amphfier
a transistor
a tape recorder

an explanation
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