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Loi gidi thiéu

woc ta dang buoc vao thot ky céng nghiép héa, hién
dai héa nham dua Viét Nam tré thanh nuéc cong
nghiép vdin minh, hién dai.

Trong suw nghiép cdach mang to lém do, cong tdc dao tao
nhdn lyc luén giif vai tro quan trong. Bdo cdo Chinh tri ciia
Ban Chdp hanh Trung wong Pdng Cdng san Viét Nam tqi
Pai hoi Ddng toan qudc lan thit IX dd chi ré: “Phat trién
gido duc va dao tao 1a mot trong nhitng dong luc quan trong
thic ddy su nghiép cong nghiép héa, hién dai héa, 1a diéu
kién d€ phat trién nguén luc con ngudi - yéu t6 co ban dé
pht trién xa hoi, ting trudng kinh € nhanh va bén viing”.

Qudn 1riét chii trivong, Nghi quyét ciia Pdng va Nha nudc
va nhan thitc diing déin vé 1dm quan trong ciia chuong trinh,
gido trinh déi voi viéc ndng cao chdt luong dao tao, theo dé
ngh: cia So Gido duc va Pao tao Ha Noi, ngay 23/9/2003,
Uy ban nhdn dan thanh phé Ha Noi dd ra Quyét dinh sé
5620/QP-UB cho phép So Gido duc va Pao tao thue hién dé
an bién soan chiong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Noi. Quyét dinh nay thé hién
si quan tam sau sdc cia Thanh dy, UBND thanh phé trong
viée ndng cao chat lupng dao tao va phdt trién nguon nhan
lwe Thu do.

Trén co sé chitong trinh khung ciia Bé Gidgo duc va Pao
tao ban hanh va nhitng kinh nghiém riit ra tir thuc 16 dao tao,
So Gido duc va Dao tao di chi dao cdc truong THCN 16 chite
bién soan chuwong trinh, gido trinh mér cach khoa hoc, hé -



théng va cdp nhdt nhiing kién thitc thuc tién phi hop voi doi
tuong hoc sinh THCN Ha Noi.

Bo gido trinh nay la 1ai liéu giang day va hoc idp trong
cdc trivcong THCN ¢ Ha Néi, dong thi la tai liéu tham khdo
hitu ich cho cdc trudng c6 dao tao cdc nganh k¥ thudt - nghiép
vu va dong ddo ban doc quan tam dén vdn dé hong nghiép,
day nghé.

Viéc 16 chiic bién soan bé chiong trinh, gido trinh nay
la mor trong nhiéu hoar dong thiét thuc cda nganh gido duc
va dao tgo Thii dé dé ky niém 50 ndm gidi phong Thi do ™,
“50 ndm thanh ldp nganh’ va hudng 161 ky niém 1000 ndm
Thdang Long - Ha Noi ™

So Gido duc va Dao tao Ha Noi chdan thanh cam on Thanh
uy, UBND, cdc sd, ban, nganh cua Thanh phd, Vu Gido duc
chuyén nghiép Bé Gido duc va Bdo tao, cdc nha khoa hoc, cac
chuyén gia ddu nganh, cdc gidng vién, cdc nha quan ly, cdc
nha doanh nghiép da tao diéu kién gitip dd, déng gép y kién,
tham gia Hoi dong phan bién, Héi déng tham dinh va Hoi
dong nghiém thu cdc chwong trinh, gido trinh.

Day la ldn ddu tién So Gido duc va DPao tao Ha Noi 16
chite bién soan chuong trinh, gido trinh. Dit dd hét site ¢&
gdng nhung chdc chédn khéng tranh khdi thiéu sot, bat cdp.
Chiing 161 mong nhdn duwoc nhitng v kién déng gép ciia ban
doc dé timg budc hoan thién bo gido trinh trong cdc lan 1di
bdn sau.

GIAM BOC SO GIAO DUC VA DAO TAO



Loi néi diu

Gido trinh "English for electrical engineering” danh cho hoc sinh va sinh
vién chuyén nganh dién, dugc hoc tiép sau khi d@ hoc phdn tiéng Anh giao tiép.
Vili do dd, nhiéu phan ngit phdp trong sdch nay da khong duge nhdc lai.

La sdch danh cho chuyén nganh, nén cdc i trong sdch da dwgc Idp di ldp
lai nhiéu lan dé cho nguoi hoc dé nhé tix hon.

Cdu tao ciia cudn sdch gém.

1. Vocabulary

2. Grammar

3. Reading comprehension

4. Exercises

Phan tie vimg gitip nguot hoc ndm dugce ti tridc khi vao cde phdn sau

Phan ngit phdp giip ngudi hoc biét thém dwgc mét s6 kién thitc ngit phdp
co trong bai va giup nguoi hoc lam bai tdp.

Phdn doc hiéu cing cé'lai cdc tix mdéi va gidi thiéu cdch dimg ciia cde tr
moi trong doan vdn.,

Phdn bai 1dp ¢6 nhdc lgi cdc tix c6 & cdc phan trudc gitip ngudi hoc nho iy
hon.

Trong gido trinh ndy t6i c6 tham khdo rdt nhiéu gido trinh cia chuyén
mon nganh dién. Toi xin chdn thanh cam on cdc dong nghiép da giip dd 16i
hoan thanh gido trinh nay.

TAC GIA



I. VOCABULARY
Electric tool
combination pliers
switch

cable shears
correctly
installation

pincers

bind

wire

overhead (adj)
nippers

terminal

core

flexible

strip

cord

lead

Unit 1

ELECTRIC TOOLS

(Dung cu dién)

: dung cu dién

: kim t hop

rcong tic.

: kim/ kéo cit cdp

: ding cdch thie, phu hop

: sir dat (hé théng mdy mdéce, hé théng sudi...)

: ¢di kim

: 1. tréi, bude, b lai 2. rang bude 3. két lai véi nhau
: day dién _

1 & trén dau, cao hon mir d4t

. c4i Kim , c4i kep

: & giai doan cudi cling

: diém trung tam , ndng ¢6t , hat nhan

:1. déo, mém déo, dé uén 2. linh hoat, linh déng
s tudce , 101, 14y di

: day thimg nho, day

: chi, bang chi



long nose pliers > kim mi tron

apparatus : d6 thict bi; mdy méc

blending : tron 1an, pha tron

screw driver : tuGc no vit

strike : 1. ddnh, dap, 2. bat chdy, chi€u sdng,
3. xuyén qua, thdm qua

electrician : thg dién

cover : phu, bao phu

sharpen : mai sic

confirm : 1. thira nhan, phé chudn; 2. 1am viimg chéc , cling ¢

groove : xoi ranh, khia canh

sleeve : 8ng ngodi, 6ng boc ngoai, mang xéng

according to : uy theo, theo, y theo

soldering iron : sdt hin

vise : mo ¢ap, & 1o

conduit : Ong dan (nudc, dau); cap dién

threading : ren (dinh &¢), x4u thanh chudi

bench : ghé bing

triangle : hinh tam giac

pipe : ¢cdl 6ng

hickey; conduit -

blending pincers : kim uon day

cable shears : kim / kéo cét cdp

insulated handle : tay cam cach dién

threading apparatus : dung cu xau x4 cdp

electric/ pocket torch  :dén pin

friction / insulating tape : biang dinh cach dién

electric bulb : dén day téc



fluorescent lamp
lighting fixture
pendant switch
knife switch
fuse

cartridge fuse
socket

two way socket
plug

three- way multiple plug:
extension cord
junction box
circuit breaker
switch board
Three phrase
asynchronous

II. GRAMMAR

- What is this tool?
- Itis a fuse.

- What are they?

- They are scissors
To call

: den huynh quang
: bo dén chiéu sdng
: cong tac treo

: ciu dao dién

: cdu tri

: cau tri 6ng

: 6 cdm

: 6 cam hai dudng

: phich cim

phich ¢im ba nga

: day néi dai
: hop dau méi
: 4p t6 mat, c4i ngit mach

: bang dién

: dong co khong déng bo ba pha

We call this tool an insulated handle

We call these tools pliers
To be called

{(+) This tool is called an electric bulb.

These tools are called pincers

(-) This tool isn't called a screwdriver



These tools are not called conduit- blending pincers.
(?) - 1s this tool called a knife?

- No, it 1sn'L.

- Are these tools called pliers?

- Yes, they are.

- What is this tool called in English?

- [t 1s called a switch.

- What are these tools called in English?

- They are called cable shears

1. READING COMPREHENSION KIND OF TOOL AND USING TOOLS

1. Pincers

1. Using the tool as cut, joint and bind the wire.

2. Pincers are three types: 150mm, 175mm and 200mm.
- 150mm: joint the small size

- 175mm: for general electric work

- 200mm: for overhead wire work.

2. Nippers
1. As the wire jointed the terminal it is cutting wire core.

2. Cutting the flexible wire, fine solied
wire and shild wire, stripping the insulation
cord wire and lead wire.

10



3. Long nose pliers

1. Holding the end of lead wire or = N
. N . A . Nl i e g
stripping the insulation wire.

2. Making the terminal as joints the
apparatus and blending the wire.

4. Wire strippers

1. It is automatic stripping the covered wire.

2. Confirm the size of wire core stripper find

the same size groove with stripper.

5. Pressing pincers

1. Should be used to press ring sleeve and :
terminal, this should press on the metal, not on the g%
insulation.

2. This should be pressed according to the
wire sizes

IV. EXERCISES
Do the exercise
Example:
- What is this tool called in English?
- It is called a screwdriver.
- What are these tools called in English?

- They are called condui -blendingpincers

Q
N
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1. Scissors

ad

L

...................... D T Ty P

PRy
= Oy

)

3. insulation- stripping pliers

L T tetraransusn

. Hickey; conduit- blending pincers

........... LR R T T TS

L R Y T P P

2. Screwdriver

4. Knife for electrician

6. Cable shears

L Y Y T T T F P PPN



7. Threading apparatus 8a. Combination pliers 8b. Insulated handle

sassssssssEssRssaannanan sesasssssans SesssssssssanaastsssaantREREE S sessasssssrsssasassasansEEss sessassananssranane

N T T T Y sesrasnnn

9. Three- phase asynchronous 10. Electric/ pocket torch

SrsssEssEssssEEaBEEREERR R R RN AR R AR R T T P T T T T T T TNy

SEER AR R RS ARAERERE BB R R R R R AR R T P T T T

11. Blow- lamp 12. Friction/ insulating tape

L N I T

A=

13
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13. Electric bulb; filament lamp

15. Pendant switch

----- R S T L T

14. Switch

16. knife switch

N N

D N T

17. Fluorescent lamp

B

18. Lighting fixture

D N N L L L

N L



19. Fuse . 20. Cartridge fuse

L N R L

22. Two- way socket

T T T T T T

R

’L“t.ﬁl

23. Plug 24. Three-way multiple

................ I T T T L R

R R sssssssrEssEEERNREIRREn




16

25. Extension cord 26. Junction box

.....................................................................................................................

27. Circuit breaker 28. Switch board

........................................................................................................................

........................................................................................................................

........................................................................................................................



I. VOCABULARY
Shape

a rectangle (n)
Circle (n)
Rectangular (adj)
Circular (adj)
Describe (v)
Object (n)
Dimensional (adj)
Triangle (n)
Triangular (adj)
Sphere (n)
Spherical (adj)
Semi-circle (n)
Semi-circular (adj)
Cylinder (n)
Cylindrical (adj)
Square(n) (adj)

2GTTA. B-A

Unit 2
DESCRIBING SHAPES
(Miéu ta hinh dang)

: hinh dang

: hinh chif nhat

: hinh tron

: hinh chit nhat

: hinh tron

: miéu t&

: d6 vat, vat thé

: chiéu, kich thudc, c&
: hinh tam gidc

: hinh tam giac

: hinh cdu

: hinh cdu

: hinh ban nguyét
: hinh bin nguyét
: khoi tru

: khoi try

: hinh vudng

17
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Tube (n)
Tubular (adj)
Line (n)
Edge (n)
Straight
Curved
Rounded
Pointed

regular

geometric shape

adjective
wave
recognize
resemble
well known

antenna

a saw - tooth wave

position

component

circuit

phrase

pattern

tuning
capacitor

coil
semiconductor
rectifier

heat (n)

: hinh 6ng, 6ng, tuyp
: hinh &ng, Gng, tuyp
: dudng , dong ke
: b&, g9, canh
: dudng thang
: dudng cong, dudng vong
: dudng tron
: di€ém nhon
: t_hﬁrig thudng
: hinh dang s6 hoc
- : tinh tr
: séng
:nhinra
: gidng vdi |
: ndt tiéng
: dng ten
: séng dang ring cua
s i tri
: thanh phén, phan hgp thanh
: mach
: doan tir
: méu, khuan mau
: di€u chinh
: tu dién
: cudn day
: chdt b dan
: mach chinh luu

: siic néng, dé néng

2.GTTA. DB



sink
ceramic
transformer
laminations
electrolytic
a magnet

a cable
conduit

a carbon brush
a motor
pole

shoe

a resistor
Wound round
Locate
Connect
Apply
Mount

Wire

core

piece

the collector
the base
feedback
voltage

the shaft

an iron core

Earth

: bon, thing

: bing gém

: may bié€n adp
: su d4t méng, su cdn mong
: thuge dién phan
: nam cham

: day cép

: 8ng cach dién

: chéi carbon

: dong co

: cue, di€ém cuc

: miéng bit, vat hinh gidy
: cdi dién tr¢

: cudn quanh

: nam, dat vi tri
: noi, két noi

: dp vao

: leo, tro, lap rép, kéo lén
: mic day dién, bit dién

: 16i

: mau, miéng

» ¢di thu, thu nhat
: 1. co 5@, nén tang, 2. dudng ddy , mat ddy
:su hoan nguoc
: dién dp

s truc

: 161 sét

: ddt, qua dat

19



II. GRAMMAR
- What is this shape?
- It is a rectangle.

- What are these shapes?

- They arc circles
- What shape is this door?
- It is rectangular

- What shape are these windows?

- They are circular

Describe the shapes of the objects:

Shape Noun Adjective Shape Noun Adjective
2 3
dimensional dimensional
O circle circular @ sphere spherical
D semi-circle | semi-circular @ Cylinder | cylindrical
square - square @ tube tubular
rectangle rectangular rectangular
lines Edges
straight h rounded
curved /\ pointed
—~—

When sometimes has a regular geometric shape we can use one of the
adjective from the table to describe it .

20




Example :

A square wave

When the object has no recognized geometric shape but does not resemble
a well known object or a letter of the alphabet , it may be describe in one of the
following ways.

Example:

aL VAYAYA\N

an H - shaped antenna a saw - tooth wave

Describing position and connection

When describing the position of a component or how it is connected in a
circuit, phrases of this pattern are used:

Be + past participle + preposition

Examples

~1
—

1. The tuning capacitor IS CONNECTED ACROSS the coil.

semiconductor
__ rectifier

2. .The semiconductor rectifier IS MOUNTED ON the heat sink.

21



III. READING COMPREHENSION

HOW BATTERY ARE CHARGED

The filler plugs are removed and the baitery is connected to the charger. It
must be ensured that the correct polarity is observed and good connections are
made. The charger is then switched on. The charger is switched off when the
battery has been fully charged. The specific gravity of a sample cell is.checked.
The filler plugs are replaced and the battery left to cool before use.

IV. EXERCISES

. Exercise1
What are these shapes?
Example:
1. - What is this shape?

- It is acircle

22



..........................................................................................
R I R R T T

..........................................................................................

Exercise 2

Describe the shapes of the following objects as completely as possible
Example: |

1. - What shape is a ceramic capacitor?

- It is square

1. a ceramic capacitor 2. transformer laminations

3. an electrolytic capacitor 4. an antenna

23
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5. a magnet

Crerraaraaea Ceaeen
........................
-".-1

|'.I" ———— -

1)
7. a carbon brush
ChEseriresrracantiaas P -
CER ee ek Es e iR s b r e I
..........

TN IR T g

6. a cable conduit

..... IR EREENEY L
YRR LR )
sarr st ar ey "



Exercise 3

Describing position and connection

When describing the position of a component or how it is connected in a

circuit, phrases of this pattern. are used:

Be + past participle + preposition

Examples

~.1
| |

1. The tuning capacitor IS CONNECTED ACROSS the coil.

semiconductor
I rectifier

2. The semiconductor rectifier IS MOUNTED ON the heat sink.
Now complete each sentence using an appropriate phrase from this list:

Wound round
Connected across
Mounted on
Wired to

a3

1. The bulbs are ...... the battery

located within
applied to
connected to
connected between

e

ceore

2. Thecoreis ......... the pole piece

25
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27 pF

3. The 27 pF capacitor is............ DUV the collector and the base.

C'I :
_+

———— feedback

4, Feedback voltage is .................. the base of the transistor through Cl
rotor
shaft
5. The antenna is ............. the coil 6. Therotoris............ the shaft
care
7. The coilis ............ an iron core
_|_
8. The negative pole of the battery ................ earth.



Unit 3

MEASURING INSTRUMENTS
(P6ng ho do)
I. VOCABULARY
measure : do luong

resistance (n)
resistors (n)
voltmeter
ammeter
connect
adjust
rheostat

scale

deflection

simultaneocus

readings
current
carculate
formula
repeat

tabulate

: dién trd

: cdi dién tré

: von ké

: am pe k€

: két néi

: diéu chinh

: ¢ai bién tra

: cdi can

: su léch, su chéch hudng, 46 léch
: ddng thoi, xay ra cing mot lic, lam cing mét lic
: sir doc, su xem

: (dién hoc) dong dién

: tinh toan

: cong thic

: nhic lai

: X€p thanh bdng, trinh bay thanh bang,

27
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result

object
ohmmeter
positive
charge
electrostatics
conductor
dielectric
piezoelectric

effect

: két qua

: do vat, vat thé
: 0m k&

: duong tinh

: dién tich (nap vao dc quy), su nap dién, su tich dién
: tinh dién hoc

: (vat 1y) chat dan (dién , nhiér)
: (dién) chat dién moi

: dp dién

: (vat 1¥) hiéu ting

parallel connection: cdch méc song song

series connection : cich mic néi tiép

imperative mood : thitc ménh lénh

solder
transistors
heat

shunt
instruction
infinitive
apparatus
description
present passive
report
experiment

past passive

: han, han gén

: béng bdn din (dung cu dién tit nhd)

: hoi néng, sic néng; su ndng; (vat 1y) nhiét
: (dién hoc) méc son; mach méc ré

: chi thi, 1&i chi d4n

: nguyén thé

: d6 thiét bj , mdy méc

: miéu t3

: thi hién tai gian don

: ban bdo cdo; ban tudng thudt; bien ban
: cudc thi nghiem; cudc thir nghiém

: thi qué khir gian don



II. GRAMMAR

Imperative mood
Do this !
Do not ( Don’t) do that!
Example:
1. Measure the collector current
2. Switch off the supply

3. Do not solder transistors without a heat- shunt.

Simple instruction use the infinitive

Write the instructions to measure the total resistance of resistors in parallel,
using the circuit in figure 1.

Connect up the apparatus as shown in figure 1.

Describing an experiment

Make a description of the first experiment by rewriting each instruction in
the present passive.

Example: _
1. Use a high - resistance voltmeter and a low - resistance ammeter.

—® A HIGH - RESISTANCE VOLTMETER AND A LOW - RESISTANCE
AMMETER IS USED

Make a report of the second experiment by rewriting each of your
instruction in the past passive

2. Connect up the apparatus as shown in figure I, ‘
—® THE APPARATUS WAS CONNECTED UP AS SHOWN IN FIGURE 1,

29
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III. READING COMPREHENSION

MEASURE THE TOTAL RESISTANCE OF RESISTORS

FIGURE |

1. Use a high - resistance voltmeter and a low - resistance ammeter
2.Connect R1 across AB

3. Close the switch and adjust the rheostat until both meters show almost
full scale deflection.

4. Take simultaneous readings of both voltage and current.

5. Caiculate R1 by the formula R

6. Repeat this for R2

7. Connect R1 and R2 in series across AB.

8. Calculate the total resistance using the same formula as before.
9. Tabulate the results



IV. EXERCISES

Exercise 1
Example:

- What is this object called in English?

- It 1s called an ammeter.

360
359

3. an ohmmeter 4. positive charge

.......................................................................................

)
Ot o=

31



32

5. Electrostatic field 6. conductor

|
21000l = ] Fr
=HOOOOO =
-Ho 0 0 0 o— FT
7. dielectric 8. piezoelectric effect
o— -t
oS o s A o
8. parallel connection 10. Series connection
Exercjse 2
Imperative mood Do this !
Do not (Don’t) do that!

Example:

1. Measure the collector current

2. Switch off the supply

3. Do not solder transistors without a heat- shunt.

Look at the text



Simple instruction use the infinitive

Write the instructions to measure the total resistance of resistors in parallel,
using the circuit in figure 1.

1. Connect up the apparétus as shown in figure ],

o0 -1 O L B W

Exercise 3
Describing an experiment

Make a description of the first experiment in exercise 2 by rewriting each
instruction in the present passive.

Example:
L. Use a high - resistance voltmeter and a low - resistance ammeter.

—» A HIGH - RESISTANCE VOLTMETER AND A LOW - RESISTANCE
AMMETER IS USED

33
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Exercise 4
Reporting an experiment

Make a report of the second experiment in exercise 2 by rewriting each of
your instruction in the past passive

1. Connect up the apparatus as shown in figure 1.

—» THE APPARATUS WAS CONNECTED UP AS SHOWN IN FIGURE 1

...............................................................................
...............................................................................

...............................................................................
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Unit 4

ELECTRIC MATERIALS: CONDUCTORS, INSULATORS
| AND SEMICONDUCTORS
(Vat liéu dién: Vit lidu din dién, Vit 1idu cich dién,
Vit lid¢u ban dan)

I. VOCABULARY

conductor : vat liéu dan dién
insulator vt ligu cich dien
semiconductor : vt liéu ban dan
across : qua, ngang qua
body : ¢ thé

movement : chuyén dong

free sty do

electron : dién

towards : vé phia

be classified

group
according to

: dugc chia ra, phan loai
: nhém

: theo, dua theo, di theo

readily : dé dang
permit : cho phép
category : pham tru, linh vuc

35



substances : chét

path : dudng dén

mangarin : mang gan

copper : déng

therefore : bdi vay, cho nén, vi thé, viy thi
widely : rong rai

non- metal : khong chira kim loai

liquid : chat long

release : tha 1ong

rubber 1 cao su

nylon : ni lon

porcelain : chét s

however : di dén dau, tuy thé, tuy nhién
be ignored 1o di

midway : O gilta

conditions : diéu kién

behave » our XU

germanium : tén mot chit bin dan

silicon > si li con

mixtures : hén hop

metallic (adj) : kim loai

oxides : & xit

act : hoat ddng

thermistors : chét cam tng nhiét, chit nhay nhiét
temperature -

sensing devices : thiét bi cam ng nhiét

rephrase : tap hop lai tr

rewrite : viét lai



replace
italic
expressions
passage
similar

meaning

contextual reference

pronouns
refer to

fact

idea

decide
statements
true

false

quote
relative clause
capitals
consumers
domestic
quantities
intermediate
substations
value
distribution
reduce
require

illumination

: dat fai

: viét nghiéng

: bidu hién, dién dat

: dée_m vin

: gibng thé

: ¥ nghia

: dua theo ngif canh

: dai tir

: n6i dén, din dén, dua dén

: hién tugng

1 ¥ tudng

: quyét dinh

: cau, cau néi

: diing

: sai

: 10 trich dén, d&u ngoic kép
: ménh d€ quan hé

: chit viét hoa

: nguoi tién dung, ngudi tiéu thu
: (thudc) gia dinh, viéc nha, ndi trg
: lugng, s6 luong, khéi hugng
: gilfa, trung gian

: tram nho

: gia tri

: phan phoi

: giam di, gidm bét, ha

: doi hoi, yéu cdu

: su chi€u sdng, su roi sdng (vat 1) d6 roi
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assemble
precision
comparatively
detector

rectify

armoured
rick

damage

II. GRAMMAR

: (k¥ thuat) lap rap

. su ditng dén, 18 rang, tinh chinh x4c, d6 chinh xdc
: teong déi

: (radio) b6 tdch séng

: (vat 1y) chinh luu (dong dién xoay chiéu)

(radio) tich séng

: boc sét
: déng, dum

: hong héc

If we connect a battery across a body, there is a movement of free electrons

towards the positive end.

All materials can be classified into three groups according to how readily
they permit an electric current to flow.

Study these sentences :

Relative clause 1

1. Starter motor brushes are made of carbon

2. The carbon contains copper.

Both these sentences refer to carbon. We can link them by making sentence

2 arelative clause.

Example:

—— ¥ Starter motor brushed are r_nade of carbon WHICH CONTAINS

COPPER.

The relative clause is in capitals. Note that the carbon in sentence 2

becomes WHICH.

Study these other pairs of sentences and note how they are linked:

3. Consumers are supplied at higher voltages than domestic consumers.

4. These consumers use large quantities of energy.
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»  Consumers WHO USE LARGE QUANTITIES OF ENERGY are
supplied at higher voltages than domestic consumers.

5. 33 kV lines are fed to intermediate substations.
6. In the intermediate substations the voltage is stepped down to 11 kV.

—» 33 kV lines fed to intermediate substations WHERE THE
VOLTAGE IS STEPPED DOWN TO 11 kV.

III. READING COMPREHENSION

CONDUCTORS, INSULATORS AND SEMICONDUCTORS

If we connect a battery across a body, there is a movement of free electrons
towards the positive end. This movement of electrons is an electric current. All
materials can be classified into three groups according to how readily they
permit an electric current to flow. These are : conductors , insulators and
semiconductors.

In the first category are substances which provide an easy path for an
electric current, All‘mctals are conductors, however some metals do not
conduct well. Mangarin, for example, is a poor conductor. Copper is a good
conductor, thercfore it is widely used for cables. A non- metal which conducts
well is carbon. Salt water is an example of a liquid conductor.

A material which does not easily release electron is called an insulator.
Rubber, nylon, porcelain and air are all insulators. There are no perfect
insulators. All insulators will allow some flow of electrons, however this can
usually be ignored because the flow they permit so small.

Semiconductors are midway between conductors and insulators. Under
certain conditions they allow a current to flow easily but under others they
bchave as insulators. Germanium and silicon are semiconductors. Mixtures of
certain metallic oxides also act as semiconductors. These are known as
thermistors. The resistance of thermistors falls rapidly as they temperature
rises. They are therefore used in temperature - sensing devices.
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IV. EXERCISES

Exercise 1
Rephrasing

Rewrite the following sentences, replacing the words in italics with

expressions from the passage which have similar meaning

1. The flow of free electrons is an electric current.

......................................................................................

......................................................................................

......................................................................................

......................................................................................

.......................................................................................

Exercise 2

Contextual reference

What do the pronouns in italics in these sentences refer to?

1. All materials can be classified into three groups according to how

readily they permit an electric current to flow.

a. three groups
b. all materials
c. free electrons

2. Under certain conditions they allow a current to flow easily but under

others they behave as insulators.

40
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c. insulators



3. These are known as thermistors.

a. metallic oxides

b. semiconductors

c. mixtures of certain metallic oxides

4. They are therefore used in temperature- sensing devices
a. thermistors

b. semiconductors

c. metallic oxides

Exercise 3
Checking facts and ideas

Decide if these statements are true or false. Quote from the passage to
support your decisions. Correct the false statements

1. Electrons flow from positive to negative.

.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................

.....................................................................................

7. The resistance of a thermistor is higher at low temperatures than at high
temperatures.

.....................................................................................
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Exercise 4

Relative clause 1.

Study these sentences :

‘1. Starter motor brushes are made of carbon
2. The carbon contaius copper.

Both these sentences refer to carbon. We can link them by making sentence
2 a relative clause.

Example:

——— Starter motor brushed are made of carbon WHICH CONTAINS
COPPER.,

The relative clause is in capitals. Note that the carbon in sentence 2
becomes WHICH.

Study these other pairs of sentences and note how they are linked:
3. Consumers are supplied at higher voltages than domestic consumers.
4. These consumers use large quantities of energy.
Example:
—» Consumers WHO USE LARGE QUANTITIES OF ENERGY
are supplied at higher voltages than domestic consumers.
5. 33 kV lines are fed to intermediate substations.
6. In the intermediate substations the voltage is stepped down to 11 kV.
Example:

~——— 33 kV lines fed to intermediaté substations WHERE THE VOLTAGE
IS STEPPED DOWNTO 11 kV. '

Now link these sentences. Make the second sentence in each pair a relative
clause:

1. The coil is connected in series with a resistor.

The resistor has a value of 240 ohms.

..........................................................................................
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2. The supply is fed to a distribution substation.

The supply is reduced to 415 V in the distribution substation

3. Workers require a high degree of illumnination.

The workers assemble very small precision instruments.

..................................................................................

4. Manganin is a metal.

This metal has a comparatively high resistance

5. The signal passes to the detector.

The signal is rectified by the detector

..................................................................................

..................................................................................

6. A milliameter is an instrument.

The instrument is used for measuring small current

..................................................................................

TR R R R T I R I R R R R R R R R R R A R R N )

7. Workers require illumination of 300 lux.

The workers assemble heavy machinery.

T M R R e R T N

..................................................................................

8. Armoured cables are used in places.

There is a risk of mechanical damage in these places.

..................................................................................

..................................................................................

........
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Unit 5

ELECTRIC MATERIALS: SUPERCONDUCTORS

(Vat liéu dién: Vit liéu siéu din)

I. VOCABULARY

overheat : qud néng

dirt : bui, ban

gap : 15 héng, khe h&

therefore : boi viy, vi thé , cho nén

comma : dau phdy

alloys : hgp kim

steadily : 1. vitng, vitng chéc; 2. déu din, déudéu
decrease : giam bdt, lam suy giam

negligible : khong dédng ké

absolute : tuyét d6i, hodn toan; thudn tuy, nguyén chat
propose : dé nghi; dé xuat, dua ra

induce : 1. gy ra, dem lai; 2. (dién hoc) cdm
circulate : luu thong, luan chuyén, tudn hoan

theory : I¥ thuyét, 1¥ luan, nguyén 1y

memory : 1. tri nhd, ky iic; 2. (tin hoc) bd nhé mdy tinh.
store : 1. tich trit, d€ danh; 2. chita, dung, tich
information : théng tin



indefinitely
retrieve

due to
windings
occur

ideal
Similarly
efficient
exhibit
advantage
summarize
summary
soft iron
electromagnet
magnetize
cover

care

solder
capacitance

microfarad

II. GRAMMAR

: v0 han dinh, khong bi&t dén bao gid

: 18y, goi ra (thong tin dugc luu trif)

: vi, nho ¢6, do bdi, tai

1 1. sgr'cu(‘_m, su cudn; 2. (ky thuat) sy vénh
: Xudt hién -
: quan niém, tu tudng

: tuong tu, gidng nhau

: ¢6 hiéu luc, c6 hiéu qua

: trung by, trién lim

: su thudn lgi, hoan canh thuan lgi, méi lgi
: tém tét, tong ket

: 16m tat, t6ng ket

: $4t mém

> (vat 1¥) nam cham dién

: tir hod

: bao pht

: chd ¢ dén, dé ¥ dén

: han

: (dién hoc) dién dung

: micrd phara

Reason and result connectives 1.

How to use because, because of and therefore

Study these sentences :

1. Copper is used for cables.

2. Copper is a good conductor.
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Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is
used . Sentence 2 provides a reason for sentence 1. We can link a statement and
a reason using because. '

—» 1+2 Copper is used for cablcs BECAUSE it is a good conductor.
When the reason is a noun or a noun phfase, we use because of.
Example
The motor overheated because of dirt in the air gap.

Now Siudy this pair:
3. The flow of electrons through an insulator is very small.
4. The flow can be ignored.

Sentence 4 is the result of sentence 3. We can link a statement and the
result using therefore, '

—» 3 + 4 The flow of electrons through an insulator is very small,
THEREFORE it can be ignored.

Note that a comma is used before therefore.

III. READING COMPREHENSION

SUPERCONDUCTIVITY

The resistance of metals varies with their temperature. When they get hot,
their resistance increases. When they are cool, their resistance falls. The
resistance of some metals and alloys steadily decrecases as their temperature is
lowered, then falls suddenly to a negligible value at temperatures a few degrees
above absolute zero '(- 273°C). In other words, these materials have almost no
resistance to an electric current at very low temperatures. They become almost
perfect conductors, This is called superconductivity. It occurs only with certain
materials, for example lead, and only at very low temperatures.

The practical applications of superconductivity are limitea because of the
very low temperatures required. A number of uses, however, have been
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proposed. If a current is induced by a magnetic field in a ring of
superconducting material, it will continue to circulate when the magnetic field
is removed. In theory this could be made use of in the memory cells of
computers. Memory cells made of supcrconducting materials could store
information indefinitely. Because of zero resistively of the cells, the
information could be retrieved very quickly, as fast as 10 seconds.

~ Ninety per cent of the total losses in modern transformers is due to the
resistance of windings. Transformers could be made with windings cooled to
the low temperature sat which superconductivity occurs. The resistance of the
windings would be zero and the transformer would be almost ideal. Similarly a
100% cfficicnt clectric motor has been proposed using the magnetic field of
superconducting coils.

1V. EXERCISES

Exercise 1
Answer the following questions:
1. Name a superconducting material.

.......................................................................................

.......................................................................................

5. What advantages would a memory cell made of superconducting
matcrial have?

6. How efficient would transformers and motors be which used
superconductivity?

.......................................................................................
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Exercise 2
Summarizing
Complete this summary of the passage using your answers to exercise 1.

1. Some metals, for example.............................. , become almost
perfect conductors at .....................L .

2. The applications of superconductivity are limited because .................
Possible uses are .........................

3. A superconducting memory cell would allow information ...............

4. A transformer or motor using superconductivity would be................

Exercise 3.

Reason and result connectives 1.
Study these sentences :

1. Copper is used for cables.

2. Copper is a good conductor.

Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is
used . Sentence 2 provides a reason for sentence 1. We can link a statement and
a reason using because .

— 1 + 2 Copper is used for cables BECAUSE it is a good conductor.
When the reason is a noun or a noun phrase, we use because of.
Example
The motor overheated BECAUSE OF dirt in the air gap.

Now study this pair:
3. The flow of electrons through an insulator is very small.
4. The flow can be ignored.

Sentence 4 is the result of sentence 3. We can link a statement and the
result using therefore. '

——®3 + 4 The flow of electrons through an insulator is very small,
THEREFORE it can be ignored.
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Note that a comma is used before therefore.
Now link these ideas using because or therefore
1. Soft iron is uscd in electromagnels

Soft iron can be magnetized easily.

..........................................................................................

2. The voltage is 250 V and the current 5 A.
The resistance is 50 Q

..........................................................................................

3. Pvc is used to cover cables

Pvc is a good insulator.

...........................................................................................

M R N N R L T T T T

4. Transistors can be damaged by heat.

Care must be taken when soldering transistors.

..........................................................................................

...........................................................................................

5. Capacitance is usually measured in microfarads or picofarads.

The farad is too large a unit.

..........................................................................................

..........................................................................................

6. Output transistors are mounted on a heat sink.

Output transistors generate heat.

..............................................................................

..............................................................................

49

4.GTTA. . D-A



50

Unit 6

CIRCUIT ELEMENTS

(Nhitng phin t mach dién)

[. VOCABULARY
potential
path
source
device
control
limit
rheostat
interrupt
describe
function
fuse
protect
emphasize
pattern
purpose
element

a 10ad

a transmission system

s (vat 1y) (thudc) dién the

: duong dan -

: nguén

: thiét bi

: diéu khién

: 2161 han

: (dién hoc) cdi bién trd, hop s6
: (dién hoc) ngét

: miéu ta

: chitc nang

: ciu chi

: bdo vé

: nhdn manh

: méu, khudén mau

: muc dich, ¥ dinh

: 1. yéu t6, 2. nguyén t6; 3. (dién hoc) pin
: tai

: hé théng truyén
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provide

the electromotive force

establish

the difference
flow

supply
convert

for instance
section
chassis
conduct
regulate
flashlight
comprise
slide
compare
operate
aboard

space
satellite

solar cells
relay

actuate
ground
although
complex
oscilloscope
pronoun

a soldering iron
wire- clippers

: cung cép
: luc dién dong
: thanh 14p, thiét lap
. sit khdc nhau
: chay
: cung cép, tiép té
: d6i, bién d6i
: vi du nhur
: 1. doan, khic, phdn; 2. muc (cta tai liéu)
: khung gam (6t6, mdy bay)
: (vat 1§ dén
: diéu chinh, sita lai cho diing
: dén pin
- 1 gbm ¢4, bao gém
: truot
: 50 sdnh
: hoat dong -
: trén tau, trén may bay
: khoang tréng, khong trung
: v¢ tinh
: t€ bao nang lugng mat trdji
: ¢4l ngét mach, ro le
: thiic ddy, kich thich
: dat, mit dat
: diu cho, miac du
: phiic tap
: {(dién hoc) may dién dao dong, mdy hién séng
: dai ti
: st han
: kéo x€n day dién
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II. GRAMMAR

Current moves from a point of high potential energy fo one of low

potential.

This path is called an electric circuit.
The source can be any device which supplies electrical energy.

It may control the current by limiting it, as does a rheostat, or by

interrupting it, as does a switch.

Describing function

When we answer the question What does X do? , we describe the function

of X.
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Example

- What does the fuse do?

- It protects a circuit.

We can emphasize function by using this pattern:

- The function of a fuse is to protect a circuit.

Describing purpose
When we answer the question What is X for?, we describe the purpose of X .
Example
- What is an ammeter for 7
- It is for measuring current.
Other ways we can describe the purposes of an ammeter are
1. It is used for measuring current
2. It is used to measure current
3. We measure current with an ammeter

4. We measure current using an ammeter



III. READING COMPREHENSION
CIRCUIT ELEMENTS

Current moves from a point of high potential energy to one of low
potential. It can only do so if there is a path for it to follow. This path is called
an electric circuit. All circuits contain four elements: a source, a load, a
transmission system and a control.

The source provides the electromotive force. This establishes the difference
in potential which makes current flow possible. The source can be any device
which supplies electrical energy. For example, it may be a generator or a
battery.

The load converts the electrical energy from the source into some other
form of energy. For instance, a lamp changes electrical energy into light and
heat. The load can be any electrical device. '

The transmission system conducts the current round the circuit. Any
conductor can be a part of a transmission system. Most systems consist of
wires. It is often possible, however, for the metal frame of a unit to be one
section of its transmission system. For example, the metal chassis of many
electrical devices are used to conduct current. Similarly the body of a car is
part of its electrical transmission system. |

The control regulates the current flow in the circuit. It may control the
current by limiting it, as does a rheostat, or by interrupting it, as does a switch.

wires_ ;-/..
switch
a5y =" 5) 03 W buib
torch body
FIGURE |
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Study Figure 1. In this simple flashlight circuit, the source comprises three
1.5 V cell in series. The load is a 0.3 W bulb. Part of the transmission system is
the metal body of the flashlight, and the control is a sliding switch.

~ control
relay
Battery _ Television load
source of solar camera
cells
wires

Transmission system
FIGURE 2

Compare figure 2. The function of this circuit is to operate a television
camera aboard a space satellite. Here the source is a battery of solar cells. A
solar cell is an electric cell which converts sunlight into electrical energy. The
load is the television camera. The transmission system is the connecting wires.
The control is a relay actuated by transmissions from ground control. Although
the function of this circuit is much more complex than that of the flashlight, it
too consists of the four basic elements.

IV. EXERCISES

Exercise 1
Rephrasing

Rewrite the following sentences, replacing the words in italics with
expressions from the passage which have a similar meaning.
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1. A lamp converts electrical energy into light.

................................................................................
................................................................................

................................................................................

Exercise 2
Contextual reference
What do the pronouns in italics refer to?

1. Current moves from a point of high potential energy to one of low
potential.

a. current

b. energy

. a point

2. For example, it may be a generator or a battery.
a. the source

b. a device

c. electromotive force

3. It is often possible, however, for the metal frame of a unit to be one
section of its transmission system.

a. the metal frame’s
b. the unit’s

c. the circuit’s
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4. Although the function of this circuit is much more complex than that of
the flashlight, it too consists of the four basic elements.

a. this circuit
b. the function
c. flashlight

Exercise 3
Checking facts and ideas

Decide if these statements are true or false. Quote from'the passage to
support your decisions. Correct the false sentences.

1. A difference in potentials required before current can flow in a circuit.

................................................................................
.................................................................................
R R L R R
................................................................................
................................................................................
................................................................................
................................................................................
................................................................................

................................................................................
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Exercise 4
Describing function

When we answer the question What does X do?, we describe the function
of X. '

Example

- What does the fuse do?

- It protects a circuit.

We can emphasize function by using this pattern:
- The function of a fuse is to protect a circuit.

Now identify these components. Explain the function of each component
with the help of this list.

a. adds capacitance to a circuit

b. rectifiers a alternating currents
.c. adds resistance to a circuit

d. measures very small currents
‘e. breaks a circuit

f. protects a circuit

g. varies the current in a circuit
h. transforms AC voltages

i. receives RF signals

j- selects a frequency
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Exercise 5
Describing purpose

When we answer the question What is X for?, we describe the purpose of X.
Example
- What is an ammeter for ?

- It 1s for measuring current,



Other ways we can describe the purposes of an ammeter are
1. It is used for measuring current

2. It is used to measure current

3. We measure current with an ammeter

4. We measure current using an ammeter

Now describe the purposes of these instruments and tools using ary of the
structures presented above

1. a voltmeter
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8. an chmmeter

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................



Unit 7

THE DC MOTOR

(D ong co mét chiéu)

I. VOCABULARY

design

direct current (dc)

: thiét k&, phic hoa
. ddong dién mot chiéu

alternating current (ac). :

dong dién xoay chiéu

armature :1. (k¥ thuat) [5i, cot 161; 2. (dién hoc) phén tng
loops : (dién hoc) cudn, mach

core : (k¥ thuat) 181, nong, rudt

segment : (todn hoc) hinh vién phan, phin, mang
interaction : su anh hudng dén nhau, sir tuong tdc

spin : lam quay tron

sentence building

: dung cau, dat cau

protect : bao v&, bao ho, che chd

excessive :1. qud mifc, thiva; 2. qud thé, qud ddng
breaker : (dién hoc) cdi ngét dién, ¢cdi cong tac

brush bar : (dién hoc) cai chéi

driving : truyén, truyén dong

end : gi6i han, doan cudi

bearing : (k¥ thuar) cai gia, cdi try, cdi dém, cutxiné
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hub

62

holder
commutator
pressure
spring

pole

bolt
terminal
shaft

typical

fed 1o

‘a means

alternate
form

set up
principle

a force
reverse
necessary
punctuation
accurate
repetitive

solenoid

lmch
overcome
tension

remains

: truc banh xe, moayo

: (k¥ thuat) mam cap, vong kep

: (dién hoc) cdi ddo mach, cdi chuyén mach
: (dién hoc) img xuét

: 10 so, nhip xe

: (vt 1Y) cye (nam cham, &c quy)

: (k¥ thuat) bu 16ng

: (dién hoc) cye, ddu (diém néi trong méi mach dien)
:truc

: dac thu dic trmg

: dan dén

: phuong tién

: xen k€, ludn phién

: 1am thanh, tao thanh

: sip dat

: nguyén 1y , nguyén tic

: ndng lugng

: dao, nghich, nguoc lai, trdi Jai
: cdn thigt

: phép chém cau

: chinh xac

: 1ap di, 13p lai

: (dién hoc) s6lénoit (cudn day kim loai tr nén
c6 tir tinh khi ¢6 dong dién chay qua)

: chét cita, then clra
: 1. tim cdch vuot qua, 2. dénh bai, khic phue
: (dién hoc) dién thé, the hiéu, sifc dién dong

: d6 thira, cdi con lai



towards : v€ phia

release : tha, thd, phéng thich

apart : vé€ mét bén, qua mdt bén, riéng ra, xara
faunlt : (diff:n-hoc) su ro, su lac

reset - vin lai, ldp lai.

II. GRAMMAR

Motor can be designed to run on direct (dc) or alternating current (ac).

It contains an armature, which is a set of wire loops wound on a steel core.

This consists of a number of copper segments insulated from one another.

The interaction of the forces produced by the magnetic field of the rotor
and the stator makes the rotor spin. '

Sentence building

Join the following groups of sentences to make the longer sentence

Example: |

1. Circuits can be protected from excessive current by a fuse.

2. Circuit can be protected from excessive current by a circuit breaker.

——»(1+2) Circuits can be protected from excessive current by a fuse or
by a circuit breaker.

II1. READING COMPREHENSION

THE DC MOTOR

DC motor
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An electric motor is a machine for converting electrical energy into
mechanical energy. Motor can be designed to run on direct (DC) or alternating
current (AC). The motor shown in Figure 1 is a dc motor. Its most important
parts are the rotor, the stator and the brushgear. )

f—

The rotor is the moving part. It contains an armature, which is a set of wire
loops wound on a steel core. When current is fed to the armature, these
winding s produce a magnetic field. The armature and core are mounted on a
shaft which runs on bearings. It provides a means of transmitting power from
the motor.

The rotor also contains a commutator. This consists of a number of copper
segments insulated from one another. The armature windings are connected to
these segments. Carbon brushes are held in contact with the commutator by
springs. These brushes allow current to pass to the armature windings. As the
rotor turns , the commutator acts as a switch making the current in the armature
alternate,
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The stator does not move. It consists of magnetic and electrical
conductors. The magnetic circuit is made up of the frame and the pole. Wound
round the poles are the field coils. These form the stator’s electrical circuit.
When current is fed to them, a magnetic field is set up in the stator.

The motor operates on the principle that when a current - carrying
conductor is placed in a magnetic field, a force is produced on the conductor.

The' interaction of the forces produced by the magnetic field of the rotor and
the stator makes the rotor spin.

Eectns moer

IV. EXERCISES

Exercise 1
Meaning from context

Select the word from the three alternative given which is most similar in
meaning to the word in italics as it is used in the passage:

1. provide
a. produces
b. supplies
c. allows
2. segments
a. sections
b. pieces

C. wires
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3. alternate
a. reverse
b. change
c. flow in one direction then in another
4. interaction
a. acting together
b. operation
c. result
Exercise 2
Completing a diagram

Complete the following diagram of the components of a dc motor using the
information in the passage and Figure 1 '

D¢ motor
| 2
‘ | brushgea
3 commutator 4 spring
5 6 core
magnetic|conductors electrical conductors
7 poles 8
66
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Exercise 3
Describing position

Describe where the following components are located using the information
in the passage and Figurel.

Example:
- Where are the armature windings?
- They are on a steel core

1. the armature windings

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

Exercise 4
Sentence building

Join the following groups of sentences to make the longer sentences. Use
the words printed in italics at the beginning of each group. You may omit
words and whatever changes you think are necessary in the word order and
punctuation of the sentences.
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l.or
Circuits can be protected from excessive current by a fuse.

Circuit can be protected from excessive current by a circuit breaker.

..........................................................................................

2. however
A fuse is the simplest and cheapest protection.

For accurate and repetitive operation a circuit breaker is used.

3. which
The simplest circuit breaker consists of a solenoid and a switch with

contacts.

The contacts are held closed by a latch.

..........................................................................................

..........................................................................................

4. which, therefore

At normal currents the pull of the solenoid on the latch will not overcome
the tension of the spring.

The spring holds the latch in place.

The switch remains closed.

..........................................................................................

..........................................................................................

The current rises to a dangerous level.

The pull of the solenoid on the latch increases.

..........................................................................................

..........................................................................................
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6. and

The increased pull overcomes the latch spring tension.

The increased pull pulls the latch towards the solenoid.

7. which
This releases the switch contacts. -

. The switch contacts are pulled apart by a spring.

............................................................................

............................................................................

The circuit is now broken.

The unit is protected

............................................................................

............................................................................

The fault in the supply or unit is put right.

The latch can be reset.

............................................................................

............................................................................

--------------

..............

..............

69



70

Unit 8

TESTING THE ELECTRIC MOTOR

I. VOCABULARY
supply

disconnect

fuse

starter

terminal
megohmmeter

lead

motor frame
generator

rotate

(Kiém tra dong co dién)

: su cung cap

: ngit, ¢t (dong dién)

: cu trl

: bd khéi dong, tic te dén Ong
: & vao cudi, chét tn cling

: mé ga oat

: chi, tdm chi

: khung déng co

: may phat , mdy phat dién

: lam quay, lam xoay quanh

rpm (revolution per minute) : vong trén phut

reading
isolate
starter coil
individually
fault

brush

: 58 ghi (trén déng hd dién)
: ¢6 lap, cdch, céch ly, tach ra.
: cudn khoi dong

: riéng , riéng 1¢, ¢d nhén

- 161

- chéi



lift off
commutator
field
winding
gear
satisfactory
armature
separately
locate

flow

chart

fill

missing
preceeding
range
operate
baterry
device
chemical energy
rectifier
magnetic effect
receiver
headphone
impedance
plate

beam

act

: phéng vut 1én

: ¢4l chuyén mach, cai dao mach
: truong, dién trudng

- sy cudn, sy cudn

: banh ring, su chuyén dong
: vira 1dng, vira ¥, thda min
: ¢6t 161, phén ing

: riéng biét

: Xac dinh vi tri, dinh vi

: tréi ndi, chay

- d6 thi, biéu dé

: 14p ddy, d6 ddy

: méit di, bo quén

: ¢6 trudc

: vung

: hoat dong

: dc quy

: thiét bi

: nang lugng héa hoc

: may chinh luu

: tdc dong tir trudng

: mdy thu, dng nghe

: tai nghe

: trd khang

: tdm, ban kim loai

: tia, chim

: hanh dong
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II. GRAMMAR

The supply should be disconnected by opening the main switch and
removing the fuses.

The megohmmeter generator should be rotated at about 60 rpm and a
reading taken. '

If the resistance is found to be low, then the starter should be isolated and
the test repeated on the starter alone.

If the resistance is satisfactory, then the armature only should be tested.

Relative clauses
Clauses with prepositions

Examples:

1. The resistor has a value of 33000 ohms

2. The capacitor 1s connected across the resistor.
We can be linked using a relative clause:

—» The resistor ACROSS WHICH THE CAPACITOR IS CONNECTED
has a value of 33000 ohms '

Preposition ‘across’ is must be included in the relative clause
Writing impersonal instructions

Study these instructions:

1. Use a high - resistance voltmeter.

2. Do not insert a fuse in an earth conductor.

In writing, instructions are often made impersonal using should.
Examples

1. A high - resistance voltmeter should be used.

2. A fuse should not be inserted in an earth conductor.

We can emphasize an instruction by using must.
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Examples
1. A high - resistance voltmeter must be used.
2. A fuse must not be inserted in an earth conductor.

III. READING COMPREHENSION

TESTING THE ELECTRIC MOTOR

The supply should be disconnected by opening the main switch and
removing the fuses. Both starter input terminals are joined together and
connected to one terminal of the megohmmeter. The other lead of the
megohmmeter is connected to the motor frame. The megohmmeter generator
should be rotated at about 160 rpm and a reading taken.

If the resistance is found to be low, then the starter should be isolated and
the test repeated on the starter alone. If the resistance is still low, then the
starter coil should be checked individually until the fault is located. If the
resistance of the starter is high, then the fault must lie in the motor and not in
the starter. The brushes should be lifted off the commutator and the field
windings and brushgear tested. If the resistance is satisfactory, then the
armature only should be tested. If the resistance is low, then the field windings
and brushgear should be tested separately until the fault is located.

This flow chart provides instructions for how to test a DC motor. Fill in the
missing instructions with the help of the preceding description
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Start

1
open the main
switch and > 2
remove the fuses |
v
4 3
5 .
rotate the the motor
megohmmeter and starter
generator and are not
take a reading faulty
if the reading is lowl
6 if the reading The
is low starter is
fault
if the reading is highl
; v
| 10
3 If the reading
fs high armature
If the reading is lowl is faulty
9
Check the field
coils and brushgear
separately
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IV. EXERCISES

Exercise1

Relative clauses

Clauses with prepositions

Example:

1. The resistor has a value of 33000 ohms

2. The capacitor is connected across the resistor.
We can be linked using a relative clause:

—»The resistor across which the capacitor is connected has a value of
33000 ohms

Now link these sentences
1. The range is O - 1000 volts.

The meter can operate over the range.

2. A baterry is a device.

The device changes chemical enérgy into electrical energy.

.............................................................................................

............................................................................................

3. Power suplies are used to drive DC motor

The power suplies use thyristor rectifiers.

..............................................................................................

..............................................................................................

..............................................................................................

.............................................................................................

5. The telephone is a device.

The device uses the magnetic effect of a current.
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.............................................................................................

6. The receiver can only be used with headphones.

The headphones have a high impedance.

7. The plates are known as X and Y plates.

The beam passes between the plates.

................................................................................

8. The rotor contains a commutator.

The commutator acts as a switch.

.............................................................................................

.............................................................................................

Exercise 2

Writing impersonal instructions

Study these instructions:

1. Use a high - resistance voltmeter.

2. Do not insert a fuse in an earth conductor.

In writing, instructions are often made impersonal using should.
Examples

3. A high - resistance voltmeter should be used.

4. A fuse should not be inserted in an earth conductor. .
We can emphasize an instruction by using muest.
Examples

5. A high - resistance voltmeter must be used.

6. A fuse must not be inserted in an earth conductor.



Here are some points to remember when using transistors .
Study them:

1. Usc heat shunts when soldering.

2. Do not connect or disconnect transistors with the ppower on.

3. Do not use an ohmmeter for checking transistors unless a safe voltage or
current range is used.

4. Keep sharp bends in the leads at least 1.5 mm away from the transistor
body.

5. Do not exceed the reverse breakdown voltage.
Rewrite each instruction to make it impersonal using should .
Example: - |

—» The heat shunts should be used when soldering.

Now you do the same:

...............................................................................
...............................................................................
...............................................................................

...............................................................................

Then emphasize each instruction using must.
Example
——» The heat shunts must be used when soldering.

Now you do the same:
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I. VOCABULARY

wound
voltage
amplitude
turn
increase
decrease
winding
illustrate
presence
virtually
similar
basically
piece
equipment
magnitude
primary

input

Unit 9

TRANSFORMERS

(May bién ap)

: quan {(quanh)

: dién thé

: bién do

; vong, quay, Xoay

: tang

: glam

: khidc quanh, 1 vdng quay
: minh hoa

: SU hi.f‘;n dién, su cé mit

: that sur, thuce su

: tuong tu

:coban la

: manh, mu, vién, khiic, cuc
: trang bi

: cudng do, Am lugng

: 8¢ cdp

- dau vao



secondary
output
obtain
insulate
former
mount
sheet
lamination
oxidize

so that
reduce
eddy

loss

centre
limb

own
description
diagram
items
component
possible

draw

a carbon resistor

variable

filament bulb

choke

: thit cap

: ddura

: dat duoc, gianh duge, thu duge
: ¢6 1ap, cach ly |

. ¢ai trudc, van dé trudc

: dat, sdp dat, déng vao

: 14, tdm, phién, t&

: su can mong, si dat mong

: bi gl sét, 6 xi hod

: ¢, dé cho, ding

: giam, giam bdt, ha

: lam xody 16c

: su mat, su thua, s that bai

: trung tAm

: by, ria

: cha chinh minh, clia riéng minh
: miéu ta

: sg dd

: khoan, mdn, tin tirc

: thanh phan, phin hop thanh

: ¢4 thé

:vE

: dién trd cic bon

: ¢6 thé thay déi dugc, c6 thé thay bign déi dugce |
: bong dén c6 day téc

: (dién hoc) cudn cam khéng
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II. GRAMMAR

A transformer basically consists of tweo coils wound on a single iron core.
A transformer may be used either to increase or descrease an applied
voltage or to increase or descrease a current.
Describing component

The following verbs can be used to break down a piece of equ1pmcnt into
its component parts. Note how they are used:

Consists of .

b

A Comprises

=

A is composed of Xand Y

is made up of

A contains Cand D

Incluses

II. READING COMPREHENSION

TRANSFORMER
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A transformer is a device which changes the magnitude of an ac voltage.
The transformer consists of a primary coil to which the input is applies, and a
secondary coil from which the output is obtained.

The coils are insulated and wound round a former. The coils have a core of
soft iron on which the former is mounted. The core is made from many thin
sheets or laminations.

The sheets are oxidized so that the sheets are insulated from each other.
Oxidizing the sheets reduces eddy losses.

IV. EXERCISES

Exercise 1
Describing component

The following verbs can be used to break down a piece of equipment into
its component parts. Note how they are used:
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Consists of

Comprises

i

A is composed of Xand Y

1s made up of

A contains Cand D

Incluses

Study this description of a simple transformer

A simple transformer consists of two coils, a primary and secondary,
wound on a former which is mounted on a soft- iron core. The coils are made
up of a number of turns of insulated wire. The core is composed of thin
laminations. Eithe E- and I - or U- and T shaped laminations are used.

The former is mounted on the centre limb of the T or E.

Complete this diagram of the components of the transformer.

S|

1 ranslormer

- |
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Now write your own description of a transformer using the diagram

Exercise 2
Describing component

Break down each of these items into its components using the verbs you
have learned. Where possible, draw a diagram to illustrate the break down

ceramic housing resistive element
| (carbon rodj

(? —?_l connecting

EDJ wire
|
end cap forced on end-sealing
to metal-sprayed end compound

1. a carbon resistor

tags ratating

shaft

wirewound
track

2. a variable wirewound resistor
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contacts ——

- frame ——
| armature
@ @ " soft-iron
[ : cott ———— core

coil connections

3. a lamp circuit 4. arelay

..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................
........................................................................................

........................................................................................

frame
contact two sets of
moving vanes
threaded
and cap
two sets of
tungsten fixed vanes
filament
gas filled
glass bulb

insulated
supports

spindle

5. a filament bulb 6. a variable capacitor

..........................................................................................

..........................................................................................



transformer rectifier smoathing circuit stabilizer
7. a power supply
— assembled core
former
— solder tags for making
connections to the coil
L coil with outer

protecting insulating

layer
8. a choke
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Unit 10

INSTALLATION OF LIGHTING SYSTEMS

(Lip dit hé théng dén chiéu sing)

1. VOCABULARY
install

recess

channel

mark

plaster

hammer

chisel.

brickwork

drilling

excessive

breaker

protection

acqufate

rcpétitive operation

solenoid

latch

: dat (hé thong may moc)

: 18 thiing, ranh, chd 16m

: méng, ranh

: ddnh ddu

: vita, vO1 vira

: bia

: duc

: viée vé gach

: khoan

: qud mifc, thira, qua thé , qué ding
: cdi ngdt dién , cdi cong tic
: vit che chd, vat bao vé

: chinh x4c

: hanh ddng lap lai

- 0 1& no6it (cudn day kim loai trd nén cé tir tinh

khi ¢6 dong dién di qua cudn day do)

: chét cira, then cua



overcome : thang, chién thing, tim cidchvuot qua, khic phuc

tension : sU cang, tinh trang cang
spring : lo xo

dangerous level : mifc nguy hiém

II. GRAMMAR

Consider first a very simple plan, covering a small 3- room cottage with
two circuits, involving one ceiling outlet controlled by a wall switch for cach
of the 3- room, with 3 receptacle outlets for a larger room and 1 for each of the
smaller room.

Superative comparision

A fuse is the simplest and cheapest protection

Sentence building
Use the following groups of sentences to make ten longer sentences
A zinc case is used as a container for the cell.
The zinc case is used as the negative electrode.

— A zinc case, WHICH IS USED AS THE NEGATIVE ELECTRODE,
is used as a container for the cell.

III. READING COMPREHENSION

PLANNING AN INSTALLATION

TYPICAL PLANS

Consider first a very simple plan, covering a small 3- room cottage with
two circuits, involving one ceiling outlet controlled by a wall switch for each of
the 3- room, with 3 receptacle outlets for a larger room and 1 for each of the
smaller room. _

The service entrance is 2 - wire 115- volt only. The plan for this installation
1s shown in Figure 1-3.
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Fig 1-3 Layout a simple 3-room project

Note that this does not provide adequate wiring , nor does it meet all code
requirements; it is shown merely as an exercise solving problems.

A- Service swifeh €~ S;Bmh circurf fuse
B-Man fuse D-Branch circurt fuse

Fig 1-4 The lay-out of Fig 1-3

To make it easier to interpret this plan, Figure 1-4 shows the same lay-out
in pictorial fashion, with all the wires shown in detail.

The neutral wire is shown as a light line; the ‘hot’ wire as heavy lines. Note
how the neutral wire runs without interruption from the point where it enters
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the building to each device where current is to be used. The black wire run
from their fuses direct to each receptacle outlet and to each switch; an
additional length runs from each switch to the light it controls, and that
completes the wiring.

A represents the main switch. B represents the main fuse. C and D
represent the 2 fuses, 1 for each branch circuit. The first branch circuit
comprises all the wiring served by the current that flows through fuse C; the
second circuit comprises all wiring served by the current that flows through
fuse D.

The wiring plans for a larger house are Fig. 1-5 and 1-6. These diagram
- may at first sight seem rather formidable, but with study they become simple.
Such plans are supplemented by detailed written specifications which give
such information as size and type of service entrance, number of circuits type
of materials to be used, and similar data.

‘:
1_4'

3 Tt
oG 100m Je Hed ]
e

[

L
Oz ===

=00 45!
2
T o LIVING FLOOR

FRST AND SECOMND LEVELS

Fig 1-5 Wiring diagram for first and second levels of split-level house
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RECREATION \
FLAY ROOM "
ok

Fig 1-6 Wiring diagram for besement of house shown in Fig 1-5

IV. EXERCISES

Exercise 1

Sentence building

Use the following groups of sentences to make the longer sentences
- A zinc case is used as a container for the cell.

- The zinc case is used as the negative electrode.

—» A zinc case, WHICH IS USED AS THE NEGATIVE ELECTRODE,
is used as a container for the cell.

Join the following groups of sentences to make the longer sentences. Use
the words printed in italics at the beginning of each group.

1. or
Circuits can be protected from excessive by a fuse.

Circuits can be protected from excessive currents by a circuit breaker

...............................................................................
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2. however
A fuse is the simplest and cheapest protection

For accurate repetitiveoperation a circuit breaker is used.

...............................................................................

...............................................................................

3. which -
The simplest breaker is consists of a solenoid and a switch with contacts.

The contacts are held closed by a latch

...............................................................................

P I T T N N I A A A e R I R A I N B R A

4. which , therefore

As normal currents the pull of the solenoid on the latch will not overcome
the tension of the spring.

“The spring holds the latch in place.

The switch remains closed.

5.if
The current rises to a dangerous level.

The pull of the solanoide on the latch increases

6. Which
Dry cells are usually enclosed in a cardboard case.

An additional metal jacket may be added.
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'The jacket makes the cell leakproof.

............................................................................
............................................................................

7. Which
Leakproof cells are often preferred.
The electrolyte cannot leak out.

The cell ages.

............................................................................................
........................................................................................

........................................................................................

Leaking electrolyte may damage the equipment.

The cells are installed in the equipment.

.........................................................................................
........................................................................................

........................................................................................

Exercise 2 _ _
Label this diagram with following words
1. electrolyte

2. carbon rod _

3. negetive electrode

4. zinc case

3. positive electrode

............................................................................

............................................................................



brass cap

MR- |
manganese
dioxide

depolarizer

b
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Unit 11

THE DISTRIBUTION OF POWER

I. VOCABULARY

process
bend

leads

insert
events
sequence
finally
respectively
explain
withdrawing
arrange
omit
include
suspend.
diagram
consumer.

distribution

( Phan phdi ning lugng)

: qué trinh

: cong, bé cong

: chi

: chén vao, 1ong vao

: sy viée, sur kién, trudng hop

: sur ndi ti€p, su lién ti€p, su lién tuc
: cudi cling '

- 14n luot 14

: giai thich

: rdt lui, rat

: sip x€p, sip dit, sira soan

: bd s6t, bd quén, bd qua

: bao gébm

: treo, treo 1én, dinh chi, hofn, tam thdi ngung.
: 50 dd, biéu d6

: ngudi tiéu dung

: st phan phai, sy phan bo, sy phan phat



power stations : tram phén phéi dién

via _ : qua, theo dudng

grid : hé thong dudng day (dién phan bd trongl khu vuce)
substation : ga xép

is fed : dugc cung cdp, cung ting

phase _ : pha

domestic consumef : tiéu dung trong gia dinh

printed circuit boad (pcb): bang mach dién

trim : ciit, loai bd 1am nho

dim : lam mo

emitter voltage : dién thé toa ra.

mercury refay : c4i ngét mach béng thiy ngan
transmission : SU truyén _
overhead : G trén dau, cao hon mat dat
underground cables : cap dudi long dat

built- up area : khu vue xay dung

II. GRAMMAR

Describing the process.
1. Bend the leads and insert them through the correct holes in pcb.

Write the descriptions of this process by rewriting each instruction in the
present passive.

Example:

1. The leads are bent and inserted through the correct holes in the pcb.

Describing sequence: sequence words

To make the correct sequence of a number of events clear, we often use
sequence words like this: ‘

a. first
b. then -
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C. next
d. after that
e. finally

a. and e. must come first and last respectively, but the others can be used in
any order and can be repeated. '

Example:

First the leads are bent and inserted through the correct holes in the pcb.

Writing instructions as explanations

Study these instructions. They explain how to disconnect the supply to the
motor in the circuit.

1. Disconnect the supply by withdrawing the fuses.
2. To disconnect the supply, withdraw the fuses.

Short relative clause
We can join these sentences by using a relative clause
1. The lines are arranged in two groups,
2. The lines carry the supply
— The lines which carry the supply are rearranged in two groups.

Relative clauses with certain active verbs can be shortened by omitting the
relative word and changing the verbs to its - ing. These verbs include:

Carry form
Contain hold
Comnsist of measure

We can shorten the relative clause like this:

The lines carrying the supply are rearranged in two groups.
Note how these two sentences are joined by a relative clause.
3. The lines are suspended from insulators.

4. The insulators are made of porcelain.

—»The lines are suspended from insulators which are made of porcelain.

96



Relative clauses like this with passive verbs can be shortened by omitting
the relative word and the verb 10 be:

—» The lines are suspended from insulators made of porcelain,

Reinforcement connectives.
Study these sentences:

1. Steel-core alurninum is used for high voltage lines.
2. Steel- core aluminum lines are cheaper than copper.

Sentence 2 provides a reason for sentence 1.We can link the ideas in these
sentences with because

—® Steel - core aluminum is used for high - voltage lines because it
is cheaper than copper.

Now consider this sentence:
3. Steel -core aluminum lines are 50% stronger than copper.

Sentence 3 provides an additional reason for sentence 1. It reinforces

sentence 2. We can link a reinforcing idea using in addition, moreover or
furthermore.

—— Steel- cored aluminum is used for high - voltage lines because it is

cheaper than copper. In addition, steel - cored aluminum lines are 50%
stronger than copper.

III. READING COMPREHENSION

Describing the distribution of power

The following diagram shows the distribution of power from the power
station to the consumer.
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kv 132 kv
275 kv
400 kV
power station transformer switching grid
compound
A 240V
r X
A
\ ]
>
3
33 kV 1 kv 415 V 17,
1
main ‘grid intermadiate distribution ~ domestic
suppiy_point substation substation consumers
—————————— = )

The sentences which follow it describe this distribution
1. In the UK, electrical energy is generated at power stations at 25 kV

2. It is stepped by a transformer to 132,275 or 400 kV for long - distance
distribution

3. It passes via the switching compound to the grid.

4. Tt is distributed via the grid system to main grid supply points where it is
stepped down to 33 kV for distribution to heavy industry.
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5. It is distributed via overheat or underground cables to intermediate
substations where it is further reduced to 11 kV for light industry.

6. It is fed to distribution substations where it is reduced to 450 V, 3 phase
and 240 V, 1 phase

7. It is distributed to the domestic consumer.
IV. EXERCISES

Exercise 1
Describing the process.

Study these instructions for soldering a resistor into a printed circuit board

{pcb):
1. Bend the leads and insert them through the correct holes in pcb.
2. Pull the resistor flat against the board and bend back the leads

3. Heat the first lead with a soldering iron and apply solder to the heated
lead.

4. Heat and apply solder to the second lead.
5. Allow the soldered joints to cool.
6. Trim the leads using wire clippers.

Write the descriptions of this process by rewriting each instruction in the
present passive.

Example:

1. The leads are bent and inserted through the correct holes in the pcb

................................................................................
.................................................................................
.................................................................................
...................................................................................

...................................................................................
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Exercise 2
Describing sequence: sequence words

To make the correct sequence of a number of events clear, we often use
sequence words like this:

a. first

b. then

€. next

d. after that
e. finally

a and e must come first and last respectively, but the others can be used in
any order and can be repeated.

Now replace each number in your description of soldering a resistor into a
pcb with a sequence word to make the order of events clear.

Example:

First the leads are bent and inserted through the correct holes in the pcb.

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

Exercise 3
Writing instructions as explanations

Study these instructions. They explain how to disconnect the supply to the
motor in the circuit,
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1. Disconnect the supply BY WITHDRAWING THE FUSES.
2. TO DISCONNECT the supply, withdraw the fuses

Now write instructions like the examples above to explain how to do the
following:

field coil
ohm / '
Swi
L |
1. Check the field coils 2. Start the motor

.......................................................................................
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3. Change the {requency of the 4. Dim the light
tuned circuit

.......................................................................................

mA /- '.— o — —: o8
. =) l swi | l z
1+ iE7
T | | |
[ J
5. Measure the collector current. 6. Supply power to the load.

.......................................................................................

R

Measure the collector- emitter 8. Operate the mercury relay.

voltage.

.......................................................................................

.......................................................................................
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Exercise 4
Short relative clause
We can‘join these sentences by using a relative clause
1. The lines are arranged in two groups.
2. The lines carry the supply
—¥» The lines WHICH CARRY THE SUPPLY are rearranged in two groups.

Relative clauses with certain active verbs can be shortened by omitting the
relative word and changing the verbs to its - ing . These verbs include:.

Carry form
Contain hold
Consist of measure

We can shorten the relative clause like this:

The lines CARRYING THE SUPPLY are rearranged in two groups.
Note how these two sentences are joined by a relative clause.

3. The lines are suspended from insulators.

4. The insulators are made of porcelain.

—» The lines are suspended from insulators WHICH ARE MADE OF
PORCELAIN.

Relative clauses like this with passive verbs can be shortened by omitting
the relative word and the verb to be:

The lines are suspended from insulators MADE OF PORCELAIN.

Now link each group of sentences into one sentence. Using short relative
clause where possible. Number 2 cannot be shortened.

1. In Britain electrical energy is fed to the National Grid.

The energy is generated in power stations.

.........................................................................................

.........................................................................................

2. The energy passes through a transformer.
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The transformer steps up the voltage to 132, 275, or 400 kV.

.........................................................................................

3. The transmission lines are usually arranged in groups of three overhead
conductors.

The lines carry the supply.

The overhead conductors are suspended from porcelain insulators.

.........................................................................................
.........................................................................................

..............................................................................

4. Energy from stations may be fed to the Grid by underground cables.

The power stations are located in built- up area.

.........................................................................................

.........................................................................................

5. For voltages up to 400 kV cables are used.

These cables contain oil under low pressure.

.........................................................................................

Exercise 5

Do the following sentences the same. Using because, in addition, moreover,
Jurthermore to connect them.

1. a. Semiconductors are cheaper than valves.
b. Semiconductors are much smaller and lighter

c¢. Semiconductors are used in preference to valves

..........................................................................................

..........................................................................................
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2. a. Dc motors permit powerful dynamic braking
b. Dc motors are preferred for cranes.

¢. Dc motors allow a wide range of speed variation.

3. a. Dielectric heating is even.
b. Dielectric heating is faster and cheaper.

¢. Dielectric heating rather than conduction heat in is used in plywood
production.

..........................................................................................

..........................................................................................

4. a. Fluorescent lamps are better than filament lamps
b. The light is closer to daylight.

¢. The heat from fluorescent lamps is much less than from filament lamps

.......................................................................................

..........................................................................................
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Unit 12

EFFECT OF ELECTRIC CURRENT

(Tac dung cta dong dién)

I. VOCABULARY
effects

thermal

luminous

chemical

magnetic
undesirable

be reduced
however

domestic appliances
such as

electric cookers

industrial processes

depend on
passage
produce light
generate

incandescent

: két qua, hiéu lyc, hiéu qua, tac duug
: nhiét, néng

: toa sdng trong béng t6i, da quang
: thuoce héa hoc

: nam cham, c6 tir tinh

: ¢6 thé gay ric réi, gay phién phic
: duge giam

: tuy nhién

: (g dung trong gia dinh
:vidunhu

: bép dién

: qud trinh sdn xudt cong nghiép

: phu thudc vao

: doan trich, doan vin

: san xudt anh sang

: phét dién

: néng sdng, sang chdi, sang ruc



emit(v)
intense

ionize
according to
mercury
vapour
compound into
components
electrolysis
chlorine

pure water
take place
create
magnetic field
magnetize
attract

principle

electromotive force

induce

for instance
exert

ZIne

container

negative electrode

carbon rod

form

positive electrode.

paste

: toa ra, phit ra

: manh, ¢4 cudng do 1dn

»16n hod

s dua iheo

: thly ngan

: b6c hoi, boc hoi nudc

: pha trén

: hgp thanh , c8u thanh

: su dién phén, hién tuong dién phan
: (héa hoc) clo

: nudc tinh khiét

: chi€m vi tri

; sdng tao, tao ra

: U frudng

: tir hda

: cudn hiit, thu hit, 16i cudn, hap din, hiit
: nguyén tic

: luc dién dong

: xui khién, xui, thuyét phuc

: vi du nhu

: diing, st dung (sitc manh, anh hudng)
: k€m, trdng kém

: cong ten no, thung dung hang

:cuc Am

: thanh kéo, tay don

: dang, dang thire

: cyc duong

: ddn, 1am ma- két
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ammonium : (hdéa hoc) A mo ni
chloride :clo
liquid. : chat long

manganesc dioxide

: d1 6 xit mang gan

prevent : ngdn ngira, ngan cin
seat : chd ngbi

cap : chdm, chép, dinh
enclose : boc quanh
additional : thém vao

leak :lotra, rira, rdora
proof : chéng lai duge
damage : moi hai , diéu bat Igi
equipment : su trang bi, thiét bi
II. GRAMMAR

When a current flows though a conductor it may heat the conductor.

The heat generated by the current may be so great that the conductor
becomes incandescent.

Chlorine is generated by the electrolysis of salt water.

Because pure water does not conduct well, sulphuric acid has to be added
before the electrolysis takes place.

Sentence building

Use the following groups of sentences to make ten longer sentences
A zinc case is used as a container for the cell.
The zinc case is uscd as the negative electrode.

—» A zinc case, WHICH IS USED AS THE NEGATIVE ELECTRODE,
is used as a container for the cell.
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III. READING COMPREHENSION

The effects of an electric current arc thermal, luminous, chemical and
magnetic. When a current flows though a conductor it may heat the conductor.
This heat is sometimes undesirable and has to be reduced. For this reason
many electric motors and generators contain a fan. However, domestic
appliances, such as electric cookers , and many industrial processes depend on
the heating effect of an electric current.

The passage of a current may produce light. This can happen in a number
of ways. The heat generated by the current may be so great that the conductor
becomes incandescent. For example , the filament of a light bulb emits intense
white light when heated by a current. Light is also produced when a current
ionizes a gas. The colour of the light will vary according to the gas uscd.
Mercury vapour lamps give a greenish- blue light.

An electric current can separate a chemical compound into its components.
This is called electrolysis. Chlorine is generated by the electrolysis of salt
water. Electrolysis can also be use to break down water into hydrogen and
oxygen. Because pure water does not conduct well, sulphuric acid has to be
added before the electrolysis takes place.

A current flowing through a conductor creates a magnetic field around it.
This field has three applications. It can magnetize magnetic materials and
attract them to the conductor. The electric relay works on this principle. If the
magnetic field is cut by another conductor, an electromotive force will be
induced 1n that conductor. For instance, the change in current flowing through
the primary of a transformer will induce a current in the secondary. This
principle is also used in generators. Thirdly, if a current - carrying conductor is
replaced in the magnetic field, a force will be exerted on it. This effect is
utilized in the electric motor.

IV. EXERCISE

Exercise 1
Now study the passage carefully and complete this framework of notes:
Effects of an electric current:

. thermal
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....................

4 magnetic
1 heat can be

a. undersirable €.g motor

b e.g cooker
2 light
a. from incandescent conductore.g. ................
b.from.............. e.g. vapour lamp
3 = break down of chemical compound e.g salt water

into chlorine

4. current flowing in conductor — .............. round it. Magnetic field
has 3 applications:

T e.g relay

b. induce emf in another conductor e.g

C o e.g motor

Exercise 2

Sentence bui!di'ng

Use the following groups of sentences to make ten longer sentences
- A zinc case is used as a container for the cell.

- The zinc case is used as the negative electrode.

—» A zinc case, WHICH IS USED AS THE NEGATIVE ELECTRODE,
is used as a container for the cell,

Use the following groups of sentences to make the longer sentences
- A zinc case is used as a container for the cell.

- The zinc case is used as the negative electrode.

........................................................................................
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2. A carbon rod forms the positive electrode.

The carbon rod is in the centre of the cell.

L R I R I I R I T T T

3. The space between the zinc case and the carbon rod is filled with a paste
of ammonium chloride.

The paste 1s used as an electrolyte

............................................................................
............................................................................

4. The electrolyte is a paste and not a liquid.

This type of cell is called a dry cell.

............................................................................

............................................................................

5. The paste also contains manganese dioxide.

The manganese dioxide prevents gas being formed.

............................................................................

............................................................................

6. The cell is seated with a cap.
The cap is made of metal or plastic.

The cap is to prevent the paste coming out.

............................................................................

............................................................................

7. A small space is left below the cap.

Gas formed by the cell can correct in the space.

............................................................................
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Unit 13

GENERAL INSTRUCTION

OF PROGRAMMABLE LOGIC CONTROL (PLC)
(Gi6i thiéu chung vé b diéu khién lap trinh dién)

I. VOCABULARY

program
compiled
manager
version
model
modify
accordingly
via
paralleled
driver

real
assembly
present
ensure

induction

squirrel - cage

: chuong trinh

: bién soan, suu tap tai lidu

: ngudi quan ly, gidm ddc, ngudi chi dao
: phién ban

: kiéu, miu, mo hinh

: stta ddi, thay déi

: phil hop véi diéu dd duge nhic dén

: qua, theo dudng (gi)

: (dién hoc) duge mic song song

: (k¥ thuat) banh xe phat dong

: thyc, thyc t€, ¢6 thie

: (k¥ thuat) sy 1ap rdp, bo phan lap rdp
: ¢6 mat, hién dién, hién tai

: bao dam

: (dién hoc) sy cam ing, cam ting

: cdi 16ng ¢ tryuc tru tron quay, réto 1ong sée



horsepower : (k¥ thuat) sttc ngua, mi Juc

indicate : 1. chi, cho bigt, 2. biéu 1o, biéu thi
contrast : sy tuong phan, sy trdt nguoc
whereas : nhung nguge lai, trong khi
comparative : 1. so sdnh; 2. tuong doi
difference : sit khac nhau

valves : (k¥ thuat) van

II. GRAMMAR

Reading motor rating plates
Study these rating plates from two electric motors:
Motor A is an induction motor of the squirrel - cage type.

HP 1/6 VOLTS 240 | PH 1 HZ 50
RPM 2850 - AMPS 0.5 | RATING Continuous
INS CLASS E

Motor B is a dc motor which is compounds - wound

HP 15 VOLTS 240 | cycle dc
RPM 1400 AMPS 12 RATING Continuous
INS CLASS E

Making comparision and contrasts
We can compare two similar features using both
Example
- Both motors are insulation class E.
We can contrast features which are different using whereas.
Example:

Motor A has a horse power of 1/6, whereas motor B has a horse power of 15.

[13
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Other words we can use for contrast are: while, but, in contrast. Often we
can use a comparative form of an adjective to describe a difference.

Examples
- Motor A rotates faster than motor B

- Motor B is more powerful than motor A.

III. READING COMPREHENSION

The programming examples for the PLC have been compiled with the help
of the LUCAS-NULLE PC-PLC Manager, version 2.0.

The equipment required, is listed in each exercise.

The different types of PLC system are used, then the input and output
addresses at the model, must be modified, accordingly. When programming via
the LUCAS-NULLE PC-PLC Manager, with a correctly paralled driver, the
addresses given in the typical result can be used. The control driversoftware
accepts the programmed addresses and converts these to the real addresses of
the control.

Example:
Program address Is converted in To control address

S5-95U 132.0

10 §5-100 10.0

S7 - 200 10.0

S55-95 U 132.0

11 S5 - 100 10.1

S7-200 10.1

$5-95 U 133.0

110 S5-100 11.0

S7 - 200 11.0
S5-95U Q 32.0

Qo S5 - 100 Q20

S7-200 Q0.0
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$5-95 U Q32.1
Q1 S5-100 Q0.1
S7 - 200 Q0.1
$5-95 U Q 33.0
Q10 S5 - 100 Q3.0
S7 - 200 Q1.0

By converting the addresses within the device driver, the same program can
be used for different control systems, without modification.

In principle, the following connections apply to all exercises.

-l

PLC exercise assembly.
Danger!

In all exercises with mains power supplies, dangerously high voltage are
present. Therefore, use only safety- protected connection cables and ensure
that no short- circuits are produced. Carefully check all wiring to the
application model
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IV. EXERCISES

Exercise 1

Reading motor rating plates

Study these rating plates from two electric motors:

Motor A is an induction motor of the squirrel - cage type.

HP 1/6 VOLTS240 |PH 1L HZ 50
RPM 2850 AMPS 0.5 RATING Continuous
INS CLASS E

Motor B is a dc motor which is compounds - wound
HP 15 VOLTS 240 cycle dc
RPM 1400 AMPS 12 RATING Continuous
INS CLASS E

Fill in the spaces in this table using the information given on the two
motors. In the third column indicate if the features listed are the same or
different. Numbers 2 and 8 have been done for you

Feature

Motor A

Motor B

Same or different

Type

Horsepower

1/6

15

Different

Volts

Cycle

Amps

Rating

Rpm

oo |~ ||| |t —

Insulation class

Same
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Exercise2

Making comparision and contrasts 1

We can compare two stmilar features using both

Example |

Both motors are insulation class E.

We can contrast features which are different using whereas.

Example:

Motor A has a horsepower of 1/6, whereas motor B has a horsepower of 15.

Other words we can use for contrast are: while, but, in contrast. Often we
can use a comparative form of an adjective to describe a difference.

Examples
Motor A rotates faster than motor B
Motor B is more powerful than motor A,

Now write sentences like the examples to compare and contrast the motors

..........................................................................................
...........................................................................................

..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................

..........................................................................................

Exercise 3
Making comparisions and contrast 2
Compare and contrast the following:

1. Valves and transistors.

..........................................................................................
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2. alternating and direct current

---------------------------- P R R R L I I T I R A A R A S A R

118



Unit 14

APPLICATION OF PLC A WASHING MACHINE
(Ung dung cta PLC: PLC véi may giit)

I. VOCABULARY

washing machine

PLC system
model
incorporate
various
average
domestic
delicate
state

degree
$ensor
activated
indicate
delay
undamaged
armour

essential

: may giat

: h¢ thong diéu khién lap trinh dién

: kiéu, méu

: sat nhap, két hop chit ché

: khéc nhau, khong gidng nhau.

: trung binh

: gia dinh, viéc nha, néi trg

: nhay cam, thinh, nhay

: trang thdi

1 do

: (k¥ thuat) (vat 1y) phdn tir nhay, cdi cam bién
: 1. dd hoat hod, 2. d3 lam phéng xa
: 1. chi, cho biét, 2. biéu thi, biéu 16

: sy cham tré, sur tri hodn

: khong bi hu hai, cdn nguyén, con tot

: boc st

: 1. ban chét, thuc chat;2. cin thiét, thiét yéu
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information
extra

decide
correct
combinations
non- defining
paragraph
utilize

solenoid

pivoted

telecommunications -

hinge
platinum
LED

I1. GRAMMAR

: thong tin

: thém, phu, ngoai

: quy€t dinh

: sira 16i

: su két hop, su phéi hop

: khong han che noi dung cha tir hay ngir

: doan vén

: dung, st dung, tan dung

: (dién hoc) soélénéit (cudn day kim loai trd nén
o6 tur tinh khi ¢ dong dién di qua cuén day dé)
: truc ding

: vién thong

: Xoay quanh

: platin, bach kim

: deén phat sdang, pho t6 quang

Relative clause;

Making definitions

Study these two sentences

- The cables were undamaged

- The cables were armoured.

We can link them in two ways using a relative clause:

1. The cables which were armoured were undamaged.

2. The cables, which were armoured, were undamaged.

Sentence 1 means that only the armoured cables were undamagéd. Other

cables , for example pvc coated cables, were damaged. The relative clause is a
defining one. It defines the type of cable which was undamaged. It carries
essential information.
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Sentence 2 means that all the cables were hndamaged and all the cables
were armoured. The relative clause is a non- defining one. It adds more extra
information to the sentence but it is not essential. We can remove it from the
sentence and the sentence still makes good sensc. It is separated from rest of
the sentence by commas.

III. READING COMPREHENSION:

A washing machine is to be controlled by a PLC system. The model used, -
incorporates various basic functions found in the average domestic washing
machine.’

The machine can be switch on and off by a main switch.

A second switch allows the selection of either of two washing programs.
The delicate washing (or fine- wash) program is selected when the switch is at
a signal state 0; the normal wash program is selected with the signal state of 1.

The temperature of the wash can be set to 30 or 60 degrees. .

Two sensors in the machine. HI and H2, are used to detest®the level of
water and produce a 1 signal when activated. H2 can only be activated after
H1. The switching state of the two sensors, is indicated by two LED’s.

Two further outputs from the model, provide signals from the temperature
of the wash- water, viz. 30 and 60 degrecs. The temperatures are indicated on
two LED’s.

The heater for the wash - water is controlled by input H; the heater action
is indicated by a red LED. When a drive signal is applied to the input, after a
fixed time, the 30 degrees output is switched, followed by the 60 degree output
after a delay.

IV. EXERCISES

Exercisel
Relative clause:
Making definitions

Study these two sentences
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- The cables were undamaged

- The cables were armoured.

We can link them in two ways using a relative clause:
1. The cables which were armoured were undamaged.
2.The cables, which were armoured, were undamaged.

Sentence 1 means that only the armoured cables were undamaged. Other
cables , for example pvc coated cables, were damaged. The relative clause is a

defining one. It defines the type of cable which was undamaged. It carries
essential information.

Sentence 2 means that all the cables were undamaged and all the cables
were armoured. The relative clause is a non- defining one. It adds more extra
information to the sentence but it is not essential. We can remove it from the
sentence and the sentence still makes good sense. It is separated from rest of
the sentence by commas.

One use of defining relative clause is to make definitions. Study this
diagram:

(a) a solar cell

is

(c) convert sunlight
(b) an electric cell into electrical energy
which '

We can make a definition of a solar cell by joining (a), (b) and (c).

- A solar cell is an electric cell which converts sunlight into electrical
energy. -

Now make eight definitions using the information in this table. You must
decide on the correct combinations of (a), (b) and (¢).
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(a) (b) (c)

A generator A material Measures light

An insulator An instrument Readily releases electrons

An alternating current | A current Flows first in one direction then

" | in the other

A direct current A device Does not readily release electrons

A resistor Impedes the flow of current in a
circuit.

A conductor Measures current

A light meter Converts mechanical energy into
clectrical energy

An ammeter Flows in one direction on

Exercise 2
Try to write your own definitions of these:

1. a voltmeter




4. a transmitter

Exercise 3
Relative clause
Adding information to a passage

Use non- defining relative clause to add extra information this paragraph
about a relay. This extra information is given below the paragraph.
_1L;—__‘—:jm contacts

solenopid
IR e g

Electric relays (1) ...ooooiveiiiin..., utilize the magnetic effect of a
current in a solenoid. One of the most common types (2) .......covvvvenen.
consists of a solenoid with a soft- iron’ core. When energized by a suitable dc
current, the solenoid attracts an armature (3) The
armature is pivoted in such a way that it pushes together or pulls apart a set of
contacts (4) ..., These contacts (3) .....c.oeee.n... DU control
one of more circuits. Normally these circuits draw a much heavier current than
the relay coil itself. |

1. Electric relays are widely used in telecommunications.

2. The most common type of relay is known as the hinged armature relay.
3. The armature is also made of soft iron.

4. The sets of contacts are mounted on the body of the relay.

5. The contacts are often made of platinum
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Unit 15

WASHING MACHINE CONTROL
(Difu khién may giit)

I. VOCABULARY
principl-e

step

sequence

familiar

fill

level

soak

CCW( counter- clockwise)
CW( clockwise)
pump

qualification
dielectric.

standard

accuracy

absorb

: nguyén tic

: budce

: tudn hoan, sy ndi ti€p, sy lien ti&p, lién tuc
: quen thudc, than thiét

: 1dp ddy, d6 day

: mirc do

: 1. ngdm, nhting; 2. léuﬁ uét sting
: nguge chiéu kim déng ho

: theo chi€u kim déng hé

: bom

: phdm chat , niing lyc

. (di¢n) chat dién moi

: tiéu chuéin

: chinh x4c

: hut , thu hdt, hap thy
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II. GRAMMAR

Qualification
Study these sentences:
1. All metals are conductors.
2. Some metals do not conduct well.

Sentence 2 qualifies sentence 1. We can link a statement and a qualification
using however, but or althrough.

Examples:
1. All metals are conductors, however some metals do not conduct well.
2. All metals are conductors, but some do not conduct well,

3. Althrough all metals are conductors, some do not conduct well.

Giving reasons for qualification

When we qualify a statement, it is common to give a reason for the
qualification.

Example

Mica is an excellent dielectric. Statement

It is not used for making large capacitors Qualification
The cost would be excessive. Reason

~—»Mica is an excellent dielectric but it is not used for making large
capacitors because the cost would be excessive.
Reason and result connectives
How to use because and because of
Study these sentences :
1. Copper is used for cables.
2. Copper is a good conductor.

Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is
used . Sentence 2 provides a reason for sentence 1. We can link a statement and
a reason using because,
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— 1 + 2 Copper is used for cables BECAUSE it is a good conductor.
When the reason is a noun or a noun phrase, we use because of.

Example

The motor overheated because of dirt in the air gap.

III. READING COMPREHENSION

WASHING MACHINE CONTROL
(NORMAL PROGRAM)

Once the basic principles of the function of step sequence control are
familiar. A control sequence can be defined for the control of the washing
machine. The sequence should be divided into 4 main groups, as follows:

1. Prewash

- Fill the machine to level H1. ( Height 1)

- Wait 3 s for the washing to soak up the water.
- Fill the machine to level H2.

- Wash for 60 s (5 s for CCW (counter- clockwise), S s for CW
(clockwise), 5 s pause, and so on...)

2. Main wash
- Fill the machine to level
- Heat the washing water to the set temperature.

- Wash for 99 s ( 5 s for CCW, 5 s pause, 5 s CW, 5s pause, and so on...)

- Pump out water with 5 s run - on after reaching level H1.

3. Rinsing
- Fill the machine to level H2.
- Wash for 60 s ( 5 s for CCW, 5 s pause, 5 s CW, 5s pause, and so on...)

- Pump out water with 5 s run - on after reaching level H1.
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4. Spin- dry
- 20 s spinning and pumping out water,.

- 3 s run- on time for the pump, after spinning.
IV. EXERCISES

Exercise 1

Qualification

Study these sentences:

1. All metals are conductors.

2. Some metals do not conduct well.

Sentence 2 qualifies sentence 1. We can link a statement and a

qualification using however, but or althrough.

Examples:

1. All metals are conducters, however some metals do not conduct well,
2. All metals are conductors, buf some do not conduct well.

3. Althroagk all metals are conductors, some do not conduct well.

Link each of the statements in the left - hand column with.a suitable

qualification from the right - hand column.

1.

The unit of capicitance is the Valves are still used in large
farad. fransmitters.

. In an ideal transsformer there For professional work a tolerance of
would be no loss 1 or 2 % required.

. Moving - iron meters can measure Capacitance is usually areasulcd at
ac voltages without a rectifier. microfarads or picoparads.

. Resistors usually have a tolerance In practice there is always sme loss.
of 50r 10 %

. Semiconductors have replaced . Moving-coil meters with rectifiers
valves in most applications are preferred
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........................................................................................

.........................................................................................

Exercise 2

Giving reasons for qualification
Reason and result connectives
How to use because and because of
Study these sentences :

1.Copper is used for cables.

2. Copper is a good conductor.

“Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is
used . Sentence 2 provides a reason for sentence |. We can link a statement and
a reason using because.

—» 1+2 Copper is used for cables BECAUSE it is a good conductor.
When the reason is a noun or a noun phrase, we use because of.
Example

The motor overheated because of dirt in the air gap.

When we qualify a statement , it is common to give a reason for the
qualification.

Example

Mica is an excellent dielectric. Statement

It is not used for making large capacitors Qualification
The cost would be excessive. ] Reason

— Mica is an excellent dielectric but it is not used for making large
capacitors because the cost would be excessive.
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Add an explanation to each of the qualifications you made in exercise |
using the information below. Use because or because of.

1. the resistance of the winding.

..........................................................................................

.........................................................................................

..........................................................................................
..........................................................................................

...........................................................................................
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Unit 16

ELECTRICAL LABOR SAFETY

I. VOCABULARY

fatal

shock
necessarily
amount
determines
barely
perceptible
unpleasant
victim

lead
muscular
freeze
prevent
circumstances
distinguish
case

completely

(An toan dién)

: khéng tranh duoc

: sGc

: c4n thiét

: lugng , s6 lugng, téng s&

: dinh, di dinh, xé4c dinh r&

: cong khai, rd rang, vira di

: ¢6 thé nhan biét thay, ¢6 thé cam thdy
: khong dé chiu, khé chiu, khé wa

: nan nhan

: din dén

: bp thit, co

: lam té liét

: ngan can, ngin chin, ngan ngira

: hoan canh, truong hop, tinh hudng
: phéan biét

: trudmg hgp

: hodn toan
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surface
syllable
crane

rise
consequently
conventional
prefer
convenient
reality
portable
ultrasonic
distort
watchmakers
advice

rule

bare wire
sharpen
chisel

grill

welding

helmet

goggles

: bé mat

: am tiét

: can truc

: hﬁng [én, kéo 1én

: do dé, vi vay, bai vay, cho nén
: quy udc, thudng

: thich hon, ua hon

: tién loi, thuan loi, thich hgp
: tinh chinh xdc, tinh xac thuc
: ¢6 thé xdch tay

: siéu am’

: van veo, 1am méo né, bép méo
: tho d6ng hé

: 101 khuyén

: nguyén tic

: dién trén, dién séng
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I1. GRAMMAR

Reason and result connectives 1.
Study these sentences :
1. Copper 1s used for cables.l
2. Copper is a good conductor.

Sentence 1 tells us what copper is.used for. Sentence 2 tells us why it is
used . Sentence 2 provides a reason for sentence 1. We can link a statement and
a reason using because .

—— 1+2 Copper is used for cables BECAUSE it is a good conductor.
When the reason is a noun or a noun phrase, we use because of.
Example '

The motor overheated BECAUSE OF dirt in the air gap.

Now study this pair:

3. The flow of electrons through an insulator is very small.

4. The flow can be ignored.

Sentence 4 is the result of sentence 3. We can link a statement and the
- result using therefore.

— 3 + 4 The flow of electrons through an insulator is very small,
THEREFORE it can be ignored.

Note that a comma is used before therefore.

Qualification
Study these sentences:
1. All metals are conduétors.
2. Some metals do not conduct well,

Sentence 2 qualifies sentence 1. We can link a statement and a
qualification using however, but or although.

Examples:

1. All metals are conductors, however some metals do not conduct well,
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2. All metals are conducgors, but some do not conduct well.

3. Although all metals are conductors, some do not conduct well.

Reason and result connective 2

You have learned that because links a statement and a reason and that
therefore links a statement and a result. The following connectives can also be
used:

Statement + reason

Since

as

for the reason that

Statement + result

hence

consequently

Jor this reason

If the connective has more than one syllable, use a comma before it.
Example

- DC motors are used for cranes, for the reason that their speed can be
finely controlled.

Although connectives link ideas, these ideas need not be put into one
sentence.

Example

The current rose above the maximum. Consequently the circuit- breaker
opened.

These ideas are link by consequently but each is a separate sentence.

Reason connectives, however, are almost always used to link ideas into one
sentence.

Example

- Copper is often used for cables since it is a good conductor.
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IIIl. READING COMPREHENSION

HOW DANGEROUS ARE SHOCKS?

Most people think it is a high voltage that causes fatal shocks. This is not
necessarily so. The amount of current flowing through the body determines the
effect of a shock. A miliampere is one thousandth of an ampere. A current of
one miliampere through the body is just barely perceptible. One to eight
miliampere causes mild to strong surprise. Currents from 8 to 15 miliamperes
are unpleasant, but usually the victim is able to free himself, to lat go of is
causing the shock. Currents over 15 miliamperes are likely to lead to “
muscular freeze” which prevent the victim from letting go. Current over 75
miliamperes are likely to be fatal; much depends on the individual involved.

HOT -, . HOT
L

Fuse <

tﬁsowm

HNOTOR

WMGTOR

FuUSE
tBLOWE]
o0 NELTRAL
'
-L.' Een e BATHECIN DS S P IO 12 A NPy '

Fig. GR-2A 115-volt motor properly Fig. GR-3A 115-volt motor installed with
installed except for a grounding wite a fuse in the neutral

Of cause the higher the voltage, the higher the number of miliamperes that
would flow through the body, under any given set of circumstances. We must
distinguish between shock resulting from touching two hot wires, and those
resulting from touching one hot wire. In later case, a shock from a relatively
high voltage while the victim is standing on a completely dry surface will
result in fewer milliamperes than a shock from a much lower voltage while he
is standing in water. Many deaths have been caused by shock on circuits
considerably below 115 volts; many have survived shock from circuit of 600
volts and more.
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the motor is defective but grounding wire has been added

IV. EXERCISES
Exercise 1

Reason and result connectives 1.
Study these sentences :

1. Copper is used for cables.

2. Copper is a good conductor.,

Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is
used. Sentence 2 provides a reason for sentence 1. We can link a statement and
a reason using because.

—» 142 Copper is used for cables BECAUSE it is a good conductor.

When the reason is a noun or a noun phrase, we use because of.

Example

The motor overheated because of dirt in the air gap.

Now study this pair:

3. The flow of electrons through an insulator is very small.
4. The flow can be ignored.

Sentence .4 is the result of sentence 3. We can link a statement and the
result using therefore.
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——® 3 + 4 The flow of electrons through an insulator is very small
THEREFORE it can be ignored.

Note that a comma is used before therefore.
Qualification

Study these sentences:

1. All metals are conductors.

2. Some metals do not conduct well.

Sentence 2 qualifies sentence 1. We can link a statement and a
qualification using however, but or although.

Examples:

1. All metals are conductors, however some metals do not conduct well.
_2. All metals are conductors, but some do not conduct well.

3. Although all metals are conductors, some do not conduct well.

Reason and result connective 2

You have learned that because links a statement and a reason and that

therefore links a statement and a result. The following connectives can also be
used:

statement + reason
Since
as
for the reason that
statement + result
hence
consequently
for this reason
If the connective has more than one syllable, use a comma before it.

Example

DC motors are used for cranes, for the reason that their speed can be
finely controlled.
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Although connectives link ideas, these ideas need not be put into one

scntence.

Example

- The current rose above the maximum. Consequently the circuit- breaker

opened.

These ideas are link by consequently but each is a separate sentence.

Reason connectives, however, are almost always used to link ideas into one

sentence.
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Example

- Copper is often used for cables since it is a good conductor.

Now link these ideas with either reason , result, or qualification connective.
1. Conventional current flow is from positive to negative.,

In fact electrons flow from negative to positive.

..........................................................................................
..........................................................................................

...........................................................................................

2. Alternators are preferred to dynamos for cars.

Alternators give higher output at low speeds.

..........................................................................................
..........................................................................................

..........................................................................................

3. Dirt and dust reduced effective light.

Lamps must be kept clean

..........................................................................................
..........................................................................................

..........................................................................................



4. Squirrel- cage motors are simple, cheap and stro

ng.

Squirrel- cage motors are used for many general duties.

5. It is convenient to describe magnetic lines of force.

In reality magnetic lines of force do not exist.

6. Transistorized equipment is easily portable.

Transistors can operate from battery voltages

7. Ultrasonic welding is better than heat welding.

The materials are not distorted

8. Watchmakers work with very small parts.
Watchmakers require a lot of light.

R R R R N O T e e I I I R T} IR
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Exercise 2

You must never smoke near petrol

Study this
Rules ' Advice
(Very important) | (This is not as important as the rules)
1. You must not smoke here 1. You should not use a dirty saw
2. You must never smoke here. 2. You should never use a dirty saw
3. You must switch off 3. You should clean all tools
4, You must always switch off 4. You should always clean your tools

Use should or must

Example:

1. You should clean your tools before you use them.
Now you do the same:

1. Here is some advice: clean your tools before you use them.

..........................................................................................
L R T
..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................

..........................................................................................
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