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Unit One

Text
How Telephone Works

Introduction
Since the dawn of humanity, communication has been one of its largest assets, setting human beings
apart {rom the rest of the world. Short range communications, either verbal or non-verbal were used to
convey message between two or more individuals. Long range communications or telecommunications,
however, presented a lot of problems:
a) Carrlers were slow.
e.g. horses, human carriers.
b) Carriers were undependable.
e.g. smoke signals (Indians) do not operate in certain weather conditions.
c¢) Complicated coding systems had to be used requiring specialist for coding and reading messages .
e.g. African drums.
The real breakthrough for telecommunications came with the invention of fast, dependable carriers
and easy coding devices. For example, the telephone, a system automatically converting speech into
electrical signals, which are transmitted to the called subscriber and converted back into an audio signal .

In modem telecom, a large amount of systems are available each providing specific service to the

customers.

On the one hand, a number of unidirectional, high quality broadcasting services are used in the
entertainment business namely radio and television services. On the other hand, the business world
requires a number of communication services which operate in a bi-directional way between two or

multiple end-points.

Telex: a traditional telecom network, with world coverage, producing hardcopy output with
legal significance. In the future this service will be extended to a service called “TELETEX” .

Facsimile: allowing for the transmission of documents or hand-written text.

Telephone : providing an instantaneous bi-directional service to a large number of end-users.
In the future, the“data”field of telecommunications will become much more importunate:, certainly
in the end-user business. A cost-optimization of these data services will lead to a new data communication
network concept called ISDN.
This document will describe in a functional way, the principles and the nomenclature used in the
domain of telephony .

Two major aspects of telephony will be covered (Fig. 1-1):

switching aspect: on request of the end-user, a temporary connection will be established. The
end-user who takes the initiative is referred to as the"calling subscriber” or the“A subscriber” . The other
participant in the conversation is the“called subscriber” or the“B subscriber” .



—transmission aspect; which entails transmission of the information between both end-users. The
transmission aspect also covers the conversions at the subscriber premises from an audio signal to an
electro-magnetic signal and vice versa. The signal will be dimensioned in such a way that the received
signal remains intelligible.

TELEPHONY ASPECTS

/\

TRANSMISSION SWITCHING

.
MW= Mp— =8 o~
=+ M — | Ty

—0
CONVERSION THROUGH
TRANSPORT CONNECTION P
Y \2
‘ RECOMMENDATIONS ‘
INTELLIGIBLE TEMPORARY
FAST
CORRECT

Fig.1-1 Telephony aspects

Telephone set

In order to establish a telephone connection, a minimum number of equipment is required (Fig. 1-
2):

a) Microphone: the person who is talking needs a converter from the audio signal to electrical
signals.

b) Telephone receiver: the subscriber at the other end requires a transformation circuit responsible
for the modification of electrical signals into an audio signal.

Between calling and called subscriber, a connection will be made on the electrical lever (using 2
copper wires) . In this way, a unidirectional communication will be established.

Since telephony is a bi-directional service, each subscriber will be provided with a microphone and
a telephone.

Telephone receiver

In the second half of the nineteenth century a lot of experiments were carried out with electricity and
especially with electro-magnetic effects. These experiments showed that variations in the field of a
permanent magnet resulted in currents on a coil wound round the magnet and vice versa. Based on these
experiments Alexander Craham Bell developed a telephone receiver, where a change in electrical current
resulted in a movement of a membrane. The principle of Bell’s telephone is still used today. The design
has however been modified in order to increase efficiency.

.2 .
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Fig.1-2 Telephone connection

Microphone

In 1878, Mister Hughes developed a microphone based on a totally different principle. His“Carbon
microphone”is a passive component producing a variable resistance; the value of the resistance follows the
vibrations of the speech. Since a change in resistance leads to a change in current (law of ohm) the
principle would be used to develop a microphone where the output amplitudes are quite large. The carbon
microphone is still used in today’s telephone sets although the design has been improved over the year.

New Words and Phrases

introduction [ introdakfon] n. A . A5 E
. humanity [ hjurmeniti] ». A¥E, A2
communication [ komjunikeifon] n.i@fE
assets [ ®sets] n.%E™

verbal ['vabl] o . FiEM,OLH

non-verbal «.JEITLK

6. convey [kon'vei]l wut.f&iK, 5%

7. individual [individsusl] o./MH1H9, 2RFFH

8. present [preznt] n. ALY, ME o BEHN,HFEH o #X
9. carrier [ karia] n. B ;iEXE HFE R

10. undependable [ an'dipendobl] o. AWK
11. signal ['signl] o. [ EFES n. 5%
12. complicated [ komplikeitid] . % Z2#0

b



13.
14.
15.
16.
17.
18.

19.
. broadcasting [ brodka:stin] n.) #&
21.
. multiple [ 'maltipl] o. ZFH,Z R n FEE, I ER
. traditional [trodifonl] «o.fE4H)

. significance [ signifikens] n.E X, HEHX

. TELETEX [ teliteks] n.% 88/ Pl

. instantaneous [ inston'teinjos] a. BIHTFHY

. optimization [optimaizeifon] n. &L

. ISDN ZEfmlk % 8FM

29.
. functional [ fagkfonol] a.ZhRERY, REH , BAERY
31.
32.
33.
. intelligible [in'telidzsbl] «a. FIEFHKY
3s.
. connection [ konekjon] n.E#
37.
. modify [ 'modifai] v.fB1E,BK

EXIRRERN

39.

. passive [ pesiv] a. 83K, REK
41.

coding [ koudin] n. %%

specialist [ ‘spejalist] n. &R
breakthrough [ breikoru:] n. R
speech [spit]] n.ULHE,TEF

subscriber [ sob'skraibe] n. AP ,ITH
audio [odiou] o. FER, HHHM

audio signal EF{ES . HEERFES
available [oveilobl] «o. B, AISLHH

bi-directional | baidirekfonol | a. XX [H]

document [ ‘dokjumont ] . 30, S0

principle [ ‘prinsipl] n. R, B3

telephony [tilefoni] n.FLiE,BIEY, BIHERAR
vice versa [ vaisivaso] ad. RZIFR

establish [i'steblif] . &8 L,HIE

carbon I:vka:ban] n-EU$9%9EEZ&

modification [ modifikeifon] . IE, 8
electro-magnetic [ ilektroumaegnetik] «o. FREEK

amplitude [ &mplitjud] n.J W, KL, EE

Notes to the Text

1. AERCW RE R EEPLA & A E R SR, BB AT R R LR
2. Telex FAF B4, FRELAE o
3. A cost-optimization of these data services will lead to a new data communication network concept

called ISDN.
VST X SRR b 55 AR o A R A e A R B B B (R R S S — SR Al 5

¥R

lead to S 3, /™4

s 4



4. hand-written *F 5 1), F T4 AH9, |

5. telephony L%, B3I 2F, G R, FE M telephone KX H,

6. The end-user who takes the initiative is referred to as the“calling subscriber” or the “A sub-
scriber” . The other participant in the conversation is the“called subscriber”or the“B subscriber” .

B EIEP AN SRR F AR A P, S B R gl A PR
“BRAFT,

7. The transmission aspect also covers the conversions at the subscriber premises from an audio signal

to an electromagnetic signal and vice versa.

B ABRErEAFASEEPEEFESHARE S (RERIK) TSR,

Exercises( I )

I . Translate the following phrases.
short range communication coding system broadcasting service in a bi-directional way
audio signal Telex Facsimile cost-optimization
HUMTEL S KwmAP FHGE BESUY KRBER
Il . Decide which of the answers of a, b, ¢ and d is best fit for the word underlined in the
sentences.
1. Since the dawn of humanity, communication has been one of its largest assets, setting human
beings apart from the rest of the world.
a. begin b. beginning
c. the time sun rises d. first time
2. Complicated coding systems had to be used requiring specialist for coding and reading messages .
a. computer b. simple
¢. complex d. sample
3. A cost.—optimization of these data services will lead to a new data communication network concept
called ISDN.
a. result in b. pull o
c¢. result from d. put to

4. Two major aspects of telephony will be covered.

a. conveyed b. included
c. converted d. discover
5. In 1878, Mister Hughes developed a microphone based on a totally different principle.
a. created b. invented
¢. produced d. manufactured
Il . Read the instruction below and translate it into Chinese.
Randix®

CORDED AND CORDLESS PHONE COMBINATION WITH SECURITY CODING{DIP SWITCH)
OUTSTANDING FEATURES
B HANDS-FREE SPEAKERPHONE WITH VOLUME CONTROL
Il DIALING PAD ON BOTH THE BASE UNIT AND HANDSET




B ONE TOUCH REDIAL

B 10 MEMORY DIALING ON BASE UNIT

B TWO WAY PAGING AND INTERCOM FEATURES

Il TALK LOW BATTERY AND PHONE INDICATOR ON HANDSET
IR SECURITY CODE AND DIP SWITCH PROVIDED

SN R T AR SR o 3 15 M BT VRO A R B % BRI

Grammar
T EiEAYRC IR

WJZE B AGT MR R G 71

FERMILHRRAZ M, KPP AMHY B R IFE AR T EA SR, MRAKE
B F B Em IR E, FTEMEIE TSR R4 (dervation) , & ( composition ) , ¥% 1k
(conversion ) 714 B (shortening) % . % 8 350 45 H 17] J 3 P4 40, 30 Ml S s % 10 B AS X6 4 0

KIEHBAHB
1. &4

IRAE SO 48 o & My S iR K A0 AR e vy IR A v A B, B S Sk X SR AR A - 4% A T

G Bk ARH R, H ARG R LT %,

W%

1 i

multi-
hyper-
super-
inter-

micro-

tele-

-ive
-ar
-ous

-proof

-ate

multiprogram, multimedia, multiplex, multiprocessor
hypertext, hypermedia, hyperswitch

superhi ghway

interface, intemet, interconnection, interchange
microprocessor, microcode, microchannel

telephone, teletext, telecommunications, teleconference
semiconductor

reactive

linear

S}‘n(’hml](}llﬁ

fireproof

integrate, initiate

Hfth — 26 % 0L /Y i8] 48 iR £1 45 counter-, in-, out-, di-, photo-, ultra-, im-, un-,-ic, re-, over-,

under-, dis- , trans-, -fy , -ise;, -ate % ,

2. Ak

R A5 S P Y 3 RSN, A R R A S 6

-based &1, LA-eoeo g SRR

-oriented [ [#]

object-onented , marked-oriented

info- {5 8., 515 A X/ info-channel , info-world

HoAts — 2652631 .

poini-to-point, point-and-click, plug-and-play, line-by-line , peer-to-peer, pull-down , %% .

« 6 -

rate-based , file-based , computer-based



3. 4img

ZEaRg Al o AR YRS Bl
maths
ad

dir—directory

mathematics

advertisement

radar—radio detecting and ranging
ROM read only memory
CAD——computer aided design

bps bit per second
AMP—amplifier

e. g fOr exa.mp](’
[.0.—input output

A. C. alternative current
4. ¥l

FEALBTIAIE - MR R (i R E B SR F L), HEIREEH, 2 W% = £ ouid LK
AL FE, B 40 . use to function % #B /& 4 171 %% 46 K B 1A
) 5K 1)

to use, Increase to increase, function

Exercises( II )

I . Translate the following into Chinese.

photograph info-world telecast
IC /0 BASIC
multiprotocol telemarketing freeware
multimedia semiconductor programmable
process-oriented paper-free user-centric
info-sec info-tree end-user
off-the-shelf sign-on store-and-forward
I . Translate the following into Chinese.
codec modem online login
Java Netware Panasonic Compaq
DELL Acer MD INT
TAC FAQ CU I0W

Supplementary Reading
New Display Technologies

The future of display technology can be summed up in two words: display every-where. As you stroll
through the world of the 21st century, you’ 1l encounter displays in all sorts of places. In addition to the
displays on your desktop and notebook computers, you will also find color displays on your cellular
phone, in your car, in cameras, built into games and toys and throughout your home.

Large , high-definition TV(HDTV) displays, naturally, will dominate the living room, hut there will

-7 -



