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M'i'eﬁ;d A Basic Electrical Concept

1. Electric Charges

(1) Neutral state of an atom

Elements are often identified by the number of electrons in orbit around the nucleus of the
atoms that making up the element and by the number of protons in the nucleus. ') A hydrogen
atom, for example, has onl§ one electron and one proton. An aluminum atom (illustrated) has 13
electrons and 13 protons. An atom with an equal number of electrons and protons is said to be

electrically neutral.

outer band

(2) Positive and negative charges

Electrons in the outer band of an atom are easily displaced by the application of some
external force. Electrons which are forced out of their orbits can result in a lack of electrons where
they leave and an excess of electrons where they come to rest. " The lack of electrons is called a
positive charge because there are more protons than electrons. The excess of electrons has a
negative charge. Positive or negative charge is caused by absence or excess of electrons. The

number of protons remains constant.

Neutral charge Negative charge Positive charge

(3) Attraction and repulsion of electric charges
The old saying, “opposites attract” is true when dealing with electric charges. Charged
bodies have an invisible electric field around them. When two like-charged bodies are brought

together, their electric field will work to repel them. When two unlike-charged bodies are brought
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together, their electric field will work to attract them. The electric field around a charged body is
represented by invisible lines of force. The invisible lines of force represent an invisible electrical
field that causes the attraction and repulsion. Lines of force are shown leaving a body with a

positive charge and entering a body with a negative charge.

Unlike Charges Attract Like Charges Repel

\/’9\\ RN
-@—P- —6 ®—
7 ) RS

2. Current

Electricity is the flow of free electrons in a conductor from one atom to the next atom in the
same general direction. This flow of electrons is referred to as current and is designated by the
symbol “I”. Electrons move through a conductor at different rates so electric current has different
values. Current is determined by the number of electrons that pass through a cross-section of a
conductor in one second. We must remember that atoms are very small. It takes about
1 000 000 000 000 000 000 000 000 atoms to fill one cubic centimeter of a copper conductor.
This number can be simplified using mathematical exponents. Instead of writing 24 zeros after the
number 1, write 10*. Trying to measure even small values of current would result in

3 . . . . s
3] For this reason current is measured in Amperes which is

unimaginably large numbers.
abbreviated “Amp”. The symbol for amp is the letter “A”. A current of one amp means that in
one second about 6.24 x 10" electrons move through a cross-section of conductor. These numbers
are given for information only and you do not need to be concerned with them. It is important,

however, that the concept of current flow be understood.

(1) Units of measurement for current

The following chart reflects special prefixes that are used when dealing with very small or

large values of current:

Prefix Symbol Decimal

1 kiloampere 1kA 1 000A

1 milliampere 1mA 1/1 000A

1 microampere 1pA 1/1 000 000A

(2) Direction of current flow
Some authorities distinguish between electron flow and current flow. Conventional current
flow theory ignores the flow of electrons and states that current flows from positive to negative. To

avoid confusion, We will use the electron flow concept which states that electrons flow from
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negative to positive,

\\// \\//

IR

- + - +
Electron Flow Conventional
Current Flow

3. Voltage

Electricity can be compared with water flowing through a pipe. A force is required to get
water to flow through a pipe. This force comes from either a water pump or gravity. Voltage is the
force that is applied to a conductor that causes electric current to flow. Electrons are negative and
are attracted by positive charges. They will always be attracted from a source having an excess of
electrons, thus having a negative charge, to a source having a deficiency of electrons which has a
positive charge. *) The force required to make electricity flow through a conductor is called a
difference in potential , electromotive force (emf) , or more simply referred to as voltage. Voltage is
designated by the letter “U” , or the letter “V”. The unit of measurement for voltage is volt which
is designated by the letter “V”.

Water Flow Through a Pipe

Current Flow Through a Conductor

Q@@e%e?;i:a : 2)

S

(1) Voltage sources

An electric voltage can be generated in various ways. A battery uses electrochemical process
to generate voltage. A car’s alternator and a power plant generator utilize a magnetic induction
process. All voltage sources share the characteristic of an excess of electrons at one terminal and a
shortage at the other terminal. This results in a difference of potential between the two terminals.

Shortage of Electrons
Excess of Electrons
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(2) Voltage symbol

The terminals of a battery are indicated symbolically by an electrical drawing of two lines.
The longer line indicates the positive terminal. The shorter line indicates the negative.

(3) Units of measurement for voltage

The following chart reflects special prefixes that are used when dealing with very J_r-l-

small or large values of voltage

Prefix Symbol Decimal

1 kilovolt 1kV 1 000V

1 millivolt 1mV 1/1 000V

1 microvolt IV 1/1 000 000V

New Words and Phrases

atom ['setam ] n. RF

neutral state B R A

Orbit  [owit] n #i; Bk

designate [ 'dezigneit] v. ®E(HT),FFH

nucleus [ 'nju:kliss ] n. ®%F

cubic [ 'kju:bik ] adj. SLJ7 KW, 3L F

proton [ '‘preuton ] n. J¥

force out H(HE),#(HBE)

abbreviate [ @'bri:vieit ] v, W AW UEE

excess [ik'ses] n. E, S48, BH
' adj. LM, B

conventional [ ken'venfanl] adj. WHEIH, W, THE ERK

gravity [ 'greeviti] n HRE A EA

charge [tfa:d3] n. Rt EA,HA, AW

negative charge il

positive charge I W 7

absence ['=ebsans ] n. Bz &K

remain [ ri'mein] u. F&,BF

attraction [ o'treek[on] n. ®E K5 A

repulsion [ ri'palfan] n #HF '

electric field 3

repel [ ripel ] v.

represent [rizprizent] . KT,RHA

free electron H W F

symbol ['simbal ] n f#%€.,it%

rate [reit] n. LWE EE, %

determine [ di'te:min] o & vi. RE,HE,MNE
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cross-section AWE,HE
exponent [ eks'paunant] n. 8%, F
unimaginably [ .Ani'maed3inabl ] adj. 4618, 3 DLIE AR oy
concern with &I
current flow WL T
measurement ['me3zament ] n. EE,NE®
prefix [ "pri:fiks ] n. B
distinguish [ dis'tingwif ] vt & vi. X F|, # 5
ignore [igno:] ot AW KR, A
electrochemical [ilektrau'kemikal] adj. WA {L¥
alternator ['a:lta(:)neita ] n. XA B
generator [ 'd3enareita ] n. KL
magnetic [ meeg'netic] ad. B, HEEW, ARG AW
deficiency [ di'fif ensi | n ®z AR
potential [ pa'ten[(a)l] adj. $ i, ALy
utilize [ 'ju:tilaiz] w. F| A
terminal [ 'ta:minl ] n. A, A, BBk
characteristic [ keerikta'ristik ] adj. FEAH, HAH
n. FrbE, HRAE
shortage [ [o:tid3 ] n. fR, =z
symbolically [ sim'balikli] adv. ZAE M H,
kilovolt [ 'kilauvault ] n. TRE
millivolt [ milivault] n. BROE)[ =171 000 K (%) , ¥4 mV]
microvolt [ .maikrau'vault] n HRIETIREF)WEL 22—
Notes

[1] Elements are often identified by the number of electrons in orbit around the nucleus of

the atoms making up the element and by the number of protons in the nucleus.

AG]H, 4 by BIEETE B B4 AR, — N2 the number of electrons in orbit around the
nucleus of the atoms making up the element; 5 —~~J& the number of protons in the nucleus,
— N EEEH, making up the element #&4fi atoms, 417 %5 1% in orbit around the nucleus of the
atoms YEE1E , fBfi electrons, be identified by 52 i ------ B RBT R E

TG FR AR i 20 B R A% A R R R T 4 R TR X A3

[2] Electrons which are forced out of their orbits can result in a lack of electrons where they
leave and an excess of electrons where they come to rest.

AA]H A F 15 R electrons, 118 J& can result in, a lack of electrons where they leave and
an excess of electrons where they come to rest JEE1E , X NEIEH and E M4 1R 5G1E a lack
of electrons LA} an excess of electrons ZH %, Bi-)> where 5| S:hb & R 5 , 76 PR AR AT 240 5 X B
T A JZ K o
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T MBI B A T 2 R T e e, TR AL P B S S fi P o 3

3] Trying to measure even small values of current would result in unimaginably large
rymg g y g

numbers.

A i B R — 314418 4615 trying to measure even small values of current, 18 18 5= 31 17)
i74H result in,result in NEEHLARMBERM R« S, B A BB WA U B RBE R, RN
“YER I .

0 P I 4 i, R/ N B DA 7 A o LU B B B R B o

[4] They will always be attracted from a source having an excess of electrons, thus having a
negative charge, to a source having a deficiency of electrons which has a positive charge.

AA] i) T they will always be attracted from--to:+-, having an excess of the electrons,
thus having a negative charge B~ & 1& 11 %5 — source, having a deficiency of electrons
which has a positive charge f&1ffi )25 — " source, 88— AMEME BRI A B B KA A
B A HE LR, (AR NS — MEE BN E B thus FEHE AT LLHINTH , B4
HHEREXE: BB h T, ATRIERR. FUAEEANEFEXERE.

Exercises

[Ex.1] RIFRXAZ, FELIT RS,
(1) What is a hydrogen atom made up of?

(2) Why does an atom present neutral?

(3) How does an atom have positive charge?

(4) What will happen when two like-charged bodies are brought together?

(5) What is defined about the current according to conventional current flow theory?



