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Part I Measuring Instruments and Usage

Part I Measuring Instruments and Usage

Lesson 1 The Use of Ammeters and Voltmeters

Section 1 Display

Instruments have two kinds of monitors.

1. Analogue displays: analogue displays have a pointer which moves over a graduated scale.
The maximum reading of an analogue meter is called full-scale deflection or FSD. Analogue meters
must be connected in the correct way to prevent them being damaged when the pointer tries to
move in the wrong direction.

2. Digital displays:values can be read directly from digital displays, so they are easy to read
accurately. Digital meters may be connected in either way round without being damaged. They will
show a minus sign ( — ) when connected in reverse.

For general use digital meters are the best. They are easy to read, and can be connected in

reverse without disturbing the circuit.
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New Words

instrument [ 'instrumant | n. 255, (&%
monitor[ 'monita] n. BREE, AT
analogue[ '&nalog] adj. FEHIH

scale[ skeil | n. ZBE, FRR

“deflection| di'flekfon] n. fR#}, WEE
digital[ 'didzitel | adj. FERE, BALH
accurately adv. 1EHfHL, KEHfHE

circuit [ 'satkit] n. HLE%, ZREE

Exercises

I . Mark the following statements with T (true) or F(false) according to text.

1. Analogue meters may be connected either way round without damage, and they will show a
minus sign( — ) when connected in reverse. ( )

2. Analogue meters must be connected the correct way round to prevent them being damaged
when the pointer tries to move in the wrong direction. ( )

3. Digital meters are easy to read accurately. ( )

[I. Complete the following sentences.

1. The maximum reading of an analogue meter is called or FSD.

2. may be connected either way round without damage, and they will show a
minus sign ( — ) when connected in reverse.

3. Instruments have two monitors. They are and

1. Question.

Instruments have two monitors. What’s the difference between Analogue display and Digital

display?
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Part | Measuring Instruments and Usage

Section 2 Voltmeters

Voltmeter is used to measure voltage, which has a very
high resistance. Voltmeters are connected in parallel across
components when using them. When testing circuits you often
need to find the voltages at various points. Then connect the
black voltmeter lead to OV, the red to the test point. The black
lead can be left permanently connected to OV while you use the

red lead as a probe to measure voltages at various points.

Voltage at a point really means the voliage difference between
that point and OV (zero volt) which is normally the negative

terminal of the battery or power supply.

New Words

voltmeter [ 'voultmirta] n. {R#¥it

resistance [ ri'zistons] n. ERJH, FAPH

parallel [ 'peralel] n. SEF72R[ 1 ]

permanently | 'pormonantli] adv. FKFEHL , NS HE
terminal n. &g

negative [ 'negotiv] adj. (Hi) ffY

Exercises

I. Mark the following statements with T (true) or F(false) according to text.
1. Voltmeters have a very low resistance. ( )

2. Voltmeters are connected in parallel across components. ( )

3. The red lead can be left permanently connected to OV while you use the black lead as a
probe to measure voltages at various points. ( )

II. Complete the following sentences.

1. Voltmeters are connected across components.

2. When testing circuits you should connect the lead to OV, the red to the test

point.
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Section 3 Ammeters

Ammeter is used to measure current, which is measured in A (amperes). Ammeter has a
very low resistance. Ammeters are connected in series, so you must break the circuit and put the
ammeter across the gap. It means that ammeters are difficult to use on soldered circuits. Most

testing in electronics is done with voltmeters which can be easily connected without disturbing

cireuits.

New Words

ammeter [ 'emito | n. B3

ampere ['aempsq] n. (B &EE

in series adv. FEZEH, BHER

solder [ 'soldo] n. R}, H45 w. 1B3E, HE

Exercises _

1. Mark the following statements with T (true) or F(false) according to text.
1. Ammeters have a very low resistance. ( )

2. Ammeter is used to measure voltage. ( )

II. Complete the following sentences.

1. The need to break the circuit to connect in series means that ammeters are difficult to use

on

2. Most testing in electronics is done with because it can be easily connected

without




Part I Measuring Instruments and Usage

Lesson 2 Using A Multimeter

Section 1 Choosing A Multimeter

A digital multimeter is the best choice for your
first multimeter. Even the cheapest will be suitable for
testing simple projects. If you are buying an analogue
multimeter, make sure it has a high sensitivity of 20
k)/V or greater on DC voliage ranges, anything less
not suitable for testing. The sensitivity is normally
marked in a comer of the scale, which could be
ignored for the lower AC value ( sensitivity on AC
ranges is less important ), but considered for ihe

higher DC value. Beware of cheap analogue

multimeters sold for electrical work on cars because

their sensitivity is likely to be too low.

New Words

multimeter n. 73

suitable [ 'sjustobl] adj. &K1, BEEM, AHK
sensitivity [ pensi'tiviti] n. SR ; BURE

DC (direct current) B

AC (alternating current) A&

beware [ bi'wea] vi. #PB, 4.0

Exercises
I . Mark the following statements with T (true) or F(false) according to text.
1. A analogue multimeter is the best choice for your first multimeter. ( )

2. If you are buying an analogue multimeter, make sure it has a high sensitivity of 20 k}/V

or greater on AC voltage ranges. ( )

DIAN GONG DIAN ZI ZHUAN YE YING YU |
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3. Beware of expensive analogue multimerters sold for electrical work on cars because their
sensitivity is likely to be too low. ( )
II. Question.

Generally speaking how to Choose a multimeter?

Section 2 Measuring Voltage and Current with A Multimeter

Method: 1. Select a range with a maximum greater than you expect the reading to be.
2. Connect the meter, making sure the leads are in the correct way round. 3. Digital meters can be
safely connected in reverse, but an analogue meter may be damaged. 4. If the reading goes off the
scale, immediately disconnect and select a higher range.

Precautions ; 1. Always disconnect the multimeter before adjusting the range switch.
2. Always check the setting of the range switch before you connect to a circuit. 3. Never leave a
multimeter set to a current range ( except when actually taking a reading). 4. The greatest risk of

damage is on the current ranges because the meter has a low resistance.

New Words
voltage [ 'voultidz ] n. HLJE, IRFFEL
maximum [ 'maksimom | n. FKE

reverse[ ri'vars] n. FZ

Exercises

I . Mark the following statements with T (true) or F(false) according to text.
1. You should disconnect the multi meter before adjusting the range switch. ( )
2. Digital meters can be safely connected in reverse. ( )

3. Leave a multimeter set to a current range ( except when actually taking a reading ).

¢ )

4. Before you connect to a circuit, you needn’t check the setting of the range switch . ( )
II. Question.

How to use a multimeter to measure voltage and current?
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Part 1 Measuring Instruments and Usage

Section 3 Measuring Resistance with A Multimeter

To measure the resistance of a component, the component must not be connected in a circuit.
If you try to measure resistance of components in a circuit, you will obtain false reading (even if
the supply is disconnected) and you may damage the multimeter. For resistance using the different
scales, it may be according to the actual case, noticing that it reads backwards and is not linear
(unevenly spaced). When reading value take attention to check the setting of the range switch so

that you know by how much to multiply the reading. According to this we can read out the value

multiplied by the value of stalls.

New Words

component|[ kam'paunant |n. ZH B4, W, o

obtain [ ab'tein] u. FK1H

linear [ 'linia] adj. &R, KEEHK)

switch [ swit[] n. FF3&

multiply [ 'maltiplaiJot. & vi. () 38400, B

Exercises

I . Mark the following statements with T (true) or F(false) according to text.

1. To measure the residence of the component it mustn’t be connected in circuit. ( )

2. If you try to measure resistance of components in a circuit, you may damage the

multimeter. ( )
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3. You will obtain false reading if you try to measure resistance of components in a circuit.

¢ )

Il. Complete the following sentences.
1. When reading value you should take attention to

2. To measure the residence of the component it mustn’t be in circuit.

8 1L
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Part I Measuring Instruments and Usage

Lesson 3 Signal Generator

Section 1 Introduction to Signal Generator

The signal generator is used to provide known test conditions for the troubleshooting of
electronic system design and for replacing signals that are missing in systems during repairing work.
Most commonly they generate sine waves. Some examples of these generators are function generator,
pulse and sweep generator, sine wave generator, pulse and square wave generator and audio
frequency signal generator. A simple sine wave generator consists of an oscillator and an attenuator.
The frequency stability and freedom from distortion depend on the design of the oscillator whereas
the amplitude accuracy depends on the design of the attenuator. Function generator basically

produces square waves, sawtooth waves and triangular waves besides sine waves.

New Words

generator [ 'dzensreito] n. KL, RER
audio{ 'sidjou] adj. WFHRERY, AFH)
oscillator [ 'osileita] n. IRHES
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