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Unit 1 ~ General Knowledge 1

Unit 1 General Knowledge

Text 1 Engineering Graphics

1. Technical Drafting

Technical drawings are the means for describing something that must be processed,
manufactured, or built." Engineers, designers, and architects use technical drawings as a means
of communicating their ideas.

Until the 1950s and the advent of the computer, technical drawings were done at the
drafting table with paper, pencil, and T-squares.

Now most technical drawings are done on the computer. What began as the automation of
drafting has expanded into techniques and capabilities that a draftsperson in 1950 could not have

imagined.” An example of a technical drafting is shown in Fig.1.1.
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Fig.1.1 Technical Drafting
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2. Projections and Three Views

The projections are orthographic projections of an object as seen from the front, top, or
other sides. The three views are that the top, front, and side views, arranged closer together, are

shown in Fig.1.2.%
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Fig.1.2 Projections and Three Views

3. Title Block and Item Block

e Title Block
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New Wordsi s ol 50 g imi oseabn i

=

- HBL, BUSR, K
CHIER, 2ER

advent ['‘eedvant]

=]

draftsperson ['dra:fts.,pa:san]

projection [pra'dzek|[n] n. E, #EE
detail ['di:teil, di'teil] n. T, TH
reference ['referans] n. fRic, triE, 2%
scale [skeil] n. L

Technical Phrases

technical drawings TR i &

three views =M

orthographic projection EXHE

title block PRI

item block B 4 4

Drn 2214, Drawnby H4§5

Chd Eexf, Checked by 455

Appd H#%, Approved by 45

Part No. T 75, Part number 455

Detail ref. E &5, Detail reference 455

Name of part . AR

Heat treatment Ak B

No. off 4%, Number off [ 45 5

Drg. no &5, Drawing number {455
avanidl Notest LG

1. Technical drawings are the means for describing something that must be processed,
manufactured, or built.

TREHIE 2 A T2 EA . fliEskEENEwNFR.

means: J7i%E, FE.

2. What began as the automation of drafting has expanded into techniques and capabilities

that a draftsperson in 1950 could not have imagined.

HE BB ARTREN BELEE T 50 FERMLEMMIBER RO

3. The three views are that the top, front, and side views, arranged closer together, are

shown in Fig.1.2.
=MEEHMEE. FRE. WARE—EARAE, mE 1.2 .
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“are shown in Fig.1.2” A#INIEL, AFAN “WHE 1.2 Fixa".

Text 2 Spur Gears

Spur gears are the simplest type of practical engineering-grade gear. As shown in Fig.1.3,
spur gears are cut from cylindrical blanks and their teeth have faces that are oriented parallel to
the shaft on which the gear is mounted. For the external gears of Fig.1.4, the teeth are formed
on the outside of the cylinder; conversely, for an internal or ring gear, the teeth are located on
the inside (Fig.1.5). When two gears having complementary teeth engage and motion is
transmitted from one shaft to another, the two gears are said to form a gearset.' Fig.1.3 depicts
a spur gearset and some of the terminology used to describe the geometry of the teeth. By
convention, the smaller (driving) gear is called the pinion, and the other (driven) one is simply
called the gear. The pinion and gear are said to mesh at the point where the teeth approach,

contact one another, and then separate.

, Pitch circle

//\‘ \/ : . Top land

Tooth face
Bottom land

R} ’
'(Tooth‘lludmnss

Pitch circles

Fig.1.4 External Gears
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Conceptually, the pinion and gear are regarded as two cylinders that are pressed against
one another and that smoothly roll together, in contrast to a collection of many discrete teeth
that are continuously contacting, engaging, and disengaging.” As illustrated in Fig.1.4 or
Fig.1.5, the cylinders roll on the outside of one another for two external gears, or one can roll

within the other (one external and one internal gear).

Fig.1.5 Internal Gears

Referring to Fig.1.3, the effective radius of a spur gear, which is also the radius of its
conceptual rolling cylinder, is called the pitch radius, ». Continuous contact between the pinion
and gear is imagined to take place on the two pitch circles. The pitch radius is not the distance
from the gear’s center to either the top or bottom lands of a tooth. Instead, » is simply the
radius that an equivalent cylinder would have if it rotated at the same speed as the pinion or

gear.’

cylindrical [si'lindrikal] adj. AtE (4K, #) B

blank [bleenk] n. K, EHE

orient ['2:riant] v. BUE, ZEm, &N

parallel ['peeralel] adj. PATHY, HFTH, FHIW
mount [maunt] v. i, &, EE, #L
conversely ['kanva:sli] adv. FH i

locate [lau'keit] v. BE, TH, EE
complementary [.kompli'mentari] adj. BANE, HBIEY, BANEY
engage [in'geid3] v. Wig, ER, BE
transmit [treenz'mit] v. &, B35, &%

gearset ['giaset] n. R, KXt
terminology [,ta:mi'nalad3zi] n. E141id, KRig
convention [kan'ven[an] n. R, 1576
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pinion ['pinjan] n. /pEE
mesh [me][] n. WiE, WE
approach [a'praut|] v. ¥k, Fik
contact [kan'taekt] v. BEfih, BER, WE
discrete [dis'kri:t] adj. RESH, BEIW
disengage [.disin'geid3] v. B, A
pitch [pit[] n. TR, (%) w3, B
: Technical Phrases
external gears AN 5
internal gear A 45 5
ring gear P B 1 4
top land i T
tooth face 145 T
bottom land Vi 4 IS T
tooth thickness ragL)
fillet radius HARE AR
base radius = F 2
pitch radius TE¥12
pitch circles Ay &
- Notes

1. When two gears having complementary teeth engage and motion is transmitted from one
shaft to another, the two gears are said to form a gearset.

UM ITHERGNRIEHEWEGZEIN, B N — 82 5 — 0, XS
BYRA—X 5 E .

15 4] “When two gears having complementary teeth engage and motion is transmitted from
one shaft to another” i [A] 4K 18 M ] -

2. Conceptually, the pinion and gear are regarded as two cylinders that are pressed against
one another and that smoothly roll together, in contrast to a collection of many discrete teeth
that are continuously contacting, engaging, and disengaging.

MHEE B, SHEFZRNRENAE . e, BENSEaRN, WTi/NGR
T4 58 TA 8 2 A B BF e A — e R 3l Y 9 4 [ A4

15 fi] “that are pressed against one another and that smoothly roll together f{| that are
continuously contacting, engaging, and disengaging” A iEiEM ] .

3. The pitch radius is not the distance from the gear’s center to either the top or bottom
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lands of a tooth. Instead, r is simply the radius that an equivalent cylinder would have if it
rotated at the same speed as the pinion or gear.

TR RN R O R TR EER, thARMNE ORI ERE T
AR AY BE R o T A2 B AT 1A LA /0N 147 56 A0 4 6 [ 5 0 % Bl B A Y 2428

& 4] “an equivalent cylinder would have if it rotated at the same speed as the pinion or

gear” A EIEMA] .

Text 3 Transformers

A transformer (Fig.1.6) has two separate coils of wire wound on an iron core. When a
current flows in the primary coil, it produces a magnetic field. This passes through the
secondary coil “guided” by the iron core. If the field changes, a voltage will be induced in the
secondary coil.

Fig.1.6 Transformers
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A transfomer is a device used to change the relative amplitudes of voltage and current
in an AC circuit. Using Faraday’s law of induction and neglecting magnetic losses, the
voltage per turn of wire is the same for both the primary and secondary windings since
the windings experience the same alternating magnetic flux.'

Therefore, the primary and secondarly voltages (U, and U,) are related by
U\/N, = Uy/N, = d&/dt

where N; is the number of turns in the primary winding, N, is the number of turns in
the secondary winding, and @ is the magnetic flux linked between the two coils. Thus,

the secondary voltage is related to the primary voltage by
U, = (N2/N1)U,

where N,/N, is the turns ratio of the transformer.

If N,>Ni, the transformer is called a step-up ﬁransformer since the voltage increases.

If No<N,, itis called a step-down transformer since the voltage decreases.

If N,=N,, it is called an isolation transformer, and the output voltage is the same as
the input voltage. Transformers electrically isolate the output circuit from the
input circuit.

The nameplate indicating operating voltage, etc. is located on a distribution transformer.’
The information on such a nameplate includes rated voltage, rated kilovoltamperes, rated
frequency, and the transformer per-unit series impedance. It also shows the voltage ratings for
each tap on the transformer and the wiring schematic of the transformer.

Nameplates such as the one shown also typically include the transformer type designation

and references to its operating instructions.

transformer [traens'forma(r)] n. %K
wind [waind] : lﬁi
magnetic [maeg'netik] adj. AREMR, AR5 A

n. 5| 5%, 158, Bin

guide [gaid] v. 3| %, B%, XKk, BH

induce [in'djuis] v. 5%, BB, B
amplitude ['eemplitju:d] n. BE0E, UEE, Wi
induction [in'dak[an] n. XN, RIS, Ha988

n. %, G, &E

winding ['waindin] a;‘lj. Ty ———
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flux [flaks] n. @i (§), BiH|
isolation [,aisa’leifn] n. fRE, L
isolate ['aisoleit] idjg%jggj R
nameplate ['neimpleit] n. £
distribution [.distri'bju:[n] n. 43P, ®8AE, 9, B (H)
rate [reit] OB, %g&, o

v. fliffr, AR, KEFR

ampere [‘@mpea] n. &k
impedance [im'pi:dens] n. fHHL
rating ['reitin] n. FEH
tap[teep] n. Hiidy, BT

schematic [ski'meetik]

adj. FEIfERY, HEEM

wire wound

iron core

primary coil

magnetic field

secondary coil

AC circuit

AC

Faraday’s law of induction
alternating magnetic flux
step-up transformer
step-down transformer
isolation transfbrmer
operating voltage
distribution transformer
rated voltage

rated kilovoltamperes

rated frequency

transformer per-unit series impedance

LR

70

¥ 2% 2% Bl

%

B4 (R LHE
2 it HE B

i, 2 alternating current [J45 5
RS RS E 1R
THEZ E#%

PR B AR IE 4%
TAFr

fic B AR R A%

0 E FL

#E TIR%E

B BB B FE BT
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voltage ratings B E{E

each tap Tk

wiring schematic of the transformer FHEANIELREHR
Notes

1. Using Faraday’s law of induction and neglecting magnetic losses, the voltage per turn

of wire is the same for both the primary and secondary windings since the windings experience
the same alternating magnetic flux.

FI| P I BL 2B R E BRI Z G R IAFERS , AT SRAZ B MHAMRZERIEER, MAIHRL%
HAMKB AT F LA HES

“Using Faraday’s law of induction and neglecting magnetic losses” 1, I 74 ia F /4R
BREZM. “since” AFIIHBEMER, iBKBA “because” H.

2. The nameplate indicating operating voltage, etc. is located on a distribution
transformer.

L FRCHEZEESS S RIEN T TI/ERES.

A BLFE 4 F %18 “indicating operating voltage” B T H T 417 “nameplate”
Za, MY F—1EENG, EEMNEETE-

Reading Matevial
1-1 Circuit

An electric circuit (or network) is an interconnection of physical electrical devices. The
purpose of electric circuits is to distribute and convert energy into some other forms. Accordingly,
the basic circuit components are an energy source (or sources), an energy converter (or converters)
and conductors connecting them. An energy source (a primary or secondary cell, a generator and
the like) converts chemical, mechanical, thermal or some other forms of energy into electric
energy. An energy converter, also called load (such as a lamp, heating appliance or electric motor),
converts electric energy into light, heat, mechanical work and so on'.

Events in a circuit can be defined in terms of emf (or voltage) and current. Fig.1.7 shows
in simplified form a hypothetical circuit with a storage battery as the source and a lamp as the
load.
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Conductors

Lamp

s

Fig.1.7 Circuit

The terminals of the source and load are interconnected by conductors (generally but not
always wires). As is seen, the source, load and conductors form a closed conducting path. The
emf of the source causes a continuous and unidirectional current to circulate round this closed
path. This simple circuit made up of a source, a load and two wires is seldom, if ever, met with
in practice. Practical circuits may contain a large number of sources and loads interconnected

in a variety of ways.

o S TGS S

circuit ['sa:kit] n. B, BIEE; HE; —B8; &KE
purpose ['pa:pas] n. fig; BW; BE

source [s2:8] n. BIR; RIE; FRBETR; KR
distribute [di'stribju:t] v. 4SBc; #Am; 47F; e 7k
convert [kan'va:t] v. (ff) ¥ [#k)

accordingly [8'ko:dinli] adv. B, MTi; F&; NV, BE
conductor [kan'dakta] n. Bk [&]; BER; G8E,;, EEA

emf (electromotive force) n. H3HH

electric circuit B %

circuit components B B T
electrical device HAEE
energy source - B, REYR
electric energy FE RE

energy converter B RE 5 e 4%

primary or secondary cell JE A= it P A



