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PART 1

I-1 STANDARD COAXIAL CABLE
1,800-CHANNEL CARRIER COMMUNICATIONS

Under the guidance of Chairman Mao’s proletarian revo-
lutionary line, the broad masses of workers, cadres and tech-
nical personnel of our country’s postal and telecommuni-
cations departments, taking class siruggle as the key link,
seriously carrying out ‘‘the Charter of the Anshan Iron and
Steel Company’’, developing in depth the mass movement of
““In industry, learn from Taching’” and adhering to the prin-
ciples of independence with the initiative in our own hands
and self-reliance and of building our country through hard
work and thrift, have completed an up-to-date standard co-
axial cable 1,800-channel carrier communications trunk
line linking Peking with Shanghai and Hangchow. This
trunk line was designed, developed, manufactured and built
entirely on our own®. 1t has been successfully put into
operation. This is a victorious achievement of the Great
Proletarian Cultural Revolution. It is a powerful blow to
the “gang of four” anti—Pérty clique of Wang Hung-wen,
Chang Chun-chiao, Chiang Ching and Yao Wen-yuan who
were scheming to usurp Party and state power and under-
mining our socialist revolution and socialist construction.

The Peking-Shanghai-Hangchow coaxial cable 1,800-
channel carrier communications trunk line runs more than

@© on our own: BRITAD (WHE).



1,700 km through 8 provinces and municipalities and crosses
some 200 waterways including the Yellow River and the
Yangtze River. Comprising several thousand sets of up-to-
date communication equipment, this trunk line involves very
complicated techniques.

What is meant by® coaxial cable 1,800-channel carrier
communication?

As we all know, the simplest method of long-distance
communication is to put up between two cities a pair of
long-distance telephone lines, such as the pairs of copper or
iron wires we see' stretching between telephone poles along
the highway and railway. By connecting telephone sets at
the two terminals of this pair of wires, the telephone sub-
scribers of the two cities can carry on a conversation through
them. These lines through which one pair of telephone sub-
scribers can converse are called one channel. If you want to
add a second channel between these two cities, another pair
of long-distance telephone lines has to be put up.®

It is apparently very uneconomical to put up a pair of
long-distance telephone lines whenever a new channel is ad-
ded. With the development of communications technology,
there arose techniques, the most frequently used being car-
rier communications,® which make possible the simulta-

(® what is meant by ...: FRiB. B4 AGEER)E? meant B mean {3
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neous transmission® of several channels through one pair
of long-distance telephone lines without interference with
each other. When people are making phone calls, the sound
of their voices is first transformed through the telephone
sets into comparatively low frequency electrical signals called
audio signals. If two audio signals are transmitted simulta-
neously through the same pair of telephone lines, they will
interfere with each other and cannot be heard distinctly, be-
cause the frequencies of the sound waves of two voices fall
within the same audible range. In order to avoid interference,
we send separately. the electrical signals representing the voi-
ces of many different people to an equipment called carrier
equipment, - through which these electrical signals are modu-
lated- respectively to different higher carrier frequency level
channels, one beside another, and then sent through one pair
of telephone lines to the other end. This is similar to radio
broadcasting. Though many stations broadcast talking and
songs simultaneously which are in the same audio frequency
range, the programs of the stations will not interfere with one
another because each has a different carrier frequency. In
radio reception, one needs only to tune his radio set to the
frequency of the station he wants®® and the programs of-the
station will be heard. This is the same with carrier com--
munications. The signals of the different speech channels sent
through the long-distance telephoﬁe lines are separated at the
reception end and then converted back to the original speech

(D make possible ... transmission: fF.. &% KATHE; HEE TR
f£%y.... R make ... transmission ... possible. X K make f)KIEE K,
B LA possible BA]. (@ (that) he wants: 1857 209, X EENDRET
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signals, which are sent separately to the telephone subscri-
bers. The only difference between radio broadcasting and
carrier communications lies in that the former is propagated
through space whereas the latter is transmitted zlong wires.
Take bridge building for instance. There are two methods
by which trains and cars can cross a river simultaneously. One
is to build two (a highway and a railway) bridges, the train
and the car each going® over its own bridge. Another is
to build one bridge such as the Nanking Yangtze River
Bridge with the highway raised to a higher levei by way of
a bridge approach, so that cars can go over the upper deck
while trains are taking the lower. In this way, trains
and cars can both cross the bridge simultaneously without
running into one another® (Fig. I-1). Here, the process of
raising the car from level ground to a certain height is similar
to that of the shifting of frequency in the carrier equipment.
The car is lowered to level ground again by way of the bridge
approach when it reaches the other side of the river.
There are different requirements for the long-distance
lines according to the number of channels to be transmitted
by the carrier system. One pair of open wires connected
to a carrier equipment can only handle 1, 2, 12, or at the
most® 20-plus channels and no more. The reason for this has
been mentioned above: the basic principle of the carrier system
is to shift, according to a proper order, signals to different
frequency channels, each being usually 4 kHz wide. The

® going: iiit. B go MRl XE—A V&Y. BEE2NED.
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Fig. 1

more the channels, the wider® the frequency bandwidth,
For example,' with two-way 12-channel transmission and
reception, each occupying 48 kHz, plos the necessary clear-
ance between the transmitting and the receiving two-way
frequencies, the operating frequency bandwidth of a 12-chan-
nel open wire carrier telephone will be over 150 kHz. It
is like many people walking in a row shoulder to shoulder
along the street. The more the people, the wider the street
should be. So the wider the bandwidth of the operating
frequency of the long-distance telephone lines, the larger the
number of channels it can handle. However, when the fre-
quency used in the open wire reaches over 1 or 2 hundred kHz,
the attenuation increases and interferences among several
pairs of channels on the telephone poles also increase to a
point where® it is even impossible for the speech to get

@ the more ... the wider: ... 385, .. RBE. @ to a point where:
Bxp e B, B



through. For this reason, open wire is suitablc for use only in
3-channel or 12-channel carrier communications systems.

In addition, there exist in open wire some other shortcom-
ings besides the comparative narrowness of the operating
frequency bandwidth. For example, because it is exposed
in the open, it is not very safe and is easily affected by out-
side electrical signals and secrecy cannot be well ensured.
With the development of science and technology, long-distance
communications lines of an entirely different structure have
been adopted—the coaxial cable line.

A coaxial cable line consists of several coaxial tubes,
each being, in turn, made up® of a thin copper tube with®
a coaxial copper wire at its centre and slices of round plas-
tics propping in between at regular intervals (see Fig. I-2b).
The axial positions of the copper wire and the thin copper
tube must be strictly identical (that is, there is a stringent
requirement for the coaxiality of the two). That is why
it is called coaxial tube. There are large, medium and
small coaxial cables according to the diameters of the inner
and outer conductors; the inner diameter of the outer con-
ductor of the medium-sized cable is 9.5 mm and the diameter
of the inner conductor is 2.6 mm. A cross scction of a me-
dium-sized coaxial cable is shown in Fig. 1-2a. In its centre
is a low frequency four-wire group, around which are 4 high-
frequency four-wire groups, with six signal wires in the space

(1) each being ... made up of: in turn 1 (3F]...) M X. each being
made up of: FEAEIEm. ERM. XL -4l ®  withe
X with FiRTWA IR, I 1. wire (being) at centre Hizk (&) s
iL»; 2. slices propping in between i K {EHI. with WX RIGERHEY
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between the tubes and the four-wire groups. These signal
lines can be used to offer 12-channel carrier telephone, ser-
vice communications and signals, alarm, etc.

. Fig. I-2
A coaxial cable carrier communications system usually
adopts the 4—wire system, that is to say, one set of 1,800-chan
nel system needs two of the coaxial tubes of the coaxial ca-

ble, one for transmission and one for reception. As stated
before, the frequency bandwidth transmitted along the open
wire is rather narrow, usually not over 150 kHz, and so® no
more than a dozen or so channels can be handled even after
a carrier equipment is installed. On the other hand, with
coaxial cable communications systems, the transmitting fre-
quency bandwidth is extremely wide, being able to attain a
width of up to several mHz, a dozen or more mHz, or even
scores of mHz, and forming 1,800, 2,700, 3,600 or 10,800
single-way channels respectively. At present, the medium-sized
coaxial cable 1,800-channel carrier system we are usin;@ has

@ and so: FHik. @ (that) we are using: HTAEMAMD. X/ LB
W H4AT that.




a maximum multi-use frequency of 9 mHz.

In sending high frequency signals through coaxial cable,
electromagnetic waves are mainly transmitted through the
space between the inner and outer conductors and very few
are radiated outside, so there is very low attenuation in the
course of @ transmission. Meanwhile, as no electromagnetic
waves are radiated outside, they do not interfere with other
lines and vice versa.® The higher the transmission fre-
quency, the stronger its immunity to interference. Hence, the
outstanding features of the coaxial cable are its low attenua-
tion and its immunity to interference. Besides, since the
coaxial cables are buried deep under the ground, and are,
therefore, little affected by temperatures and other natural
circumstances, their electrical performance is comparatively
stable.

As is known to all, when two people are conversing, their
voices sound loud when they are near to each other. As they
move away from each other, their voices become weaker,
and can’t be heard if they are still farther away. The elec-
trical signals representing voices of different people transmit-~
ted along long-distance telephone lines also become gradu-
ally weaker as the distance increases. This phenomenon
is called attenuation. Why is it then when two people are
conversing through the Peking-Shanghai-Hangchow 1,800-
channel carrier telephone lines, their voices are as clear as
if they are conversing face to face though they are thousands
of kilometres apart? This is because a set of equipment called

(D in the course of: fE.. kb, (@) vice versa: R 2 Migk; Rt i
W sr. XEMELER: WEL RN g E AR, M ST R
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the repeater is inserted at-regular intervals along the long-
distance lines, and the weak electrical signals are amplified
by this equipment and then sent forward. It is like a relay
race. There are some people waiting at certain regular inter-
vals on the track to send forward the baton passed on by
the runner from behind.

It can be seen from the brief introduction above that
.coaxial cable 1,800-channel carrier communications system
consists primarily of 3 parts: the carrier frequency equipment
which shifts sound signals to different channels, the coaxial
cable and the repeater.

As mentioned before, a coaxial cable carrier communi-
cations trunk line has many advantages, the most import-
ant of which are: enormous capacity, stability of electric char-
acteristics, capability of ensuring secrecy and high resistance
to natural adversities and interference. Owing to these advan-
tages, after the completion of the Peking-Shanghai-Hangchow
coaxial cable carrier communications trunk line, automatic
dialing system is now available in long-distance telephone
services. That is, when inaking a trunk call, one has only
to pick up the telephone receiver and dial the number he
wants, just as if he were making a local call. An automatic
dialing system has been partially opened for telephone sub-
scribers between Peking, Tientsin, Tsinan, Shanghai and
Hangchow. Many other services including high-speed telegraph,
various kinds of facsimiles and digital signallihg, are scheduled
to be introduced step by step.®

Fig. 1-3 is an illustration of telephone subscribers of two

@ step by step: —%—%; BF.
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Fig. I3

cities carrying on a conversation by means of long-distance
automatic dialing equipment. For instance, A, a Peking
subscriber, wants to make a phone call to B, a Shanghai
subscriber. All A has to do® is to lift the telephone re-
ceiver as if he were making a local call, and dial the
Shanghai trunk call extension number “XXX and then the
telephone number of B. The call will get through in only a
little over® 10 seconds if B’s line is not busy. This is done
by means of a long-distance automatic exchanger and the
coaxial cable 1,800-channel carrier communications system.

Since the coaxial cable 1,800-channel carrier communi-
cations trunk line has a great number of channels, they can
be used to open other services besides long-distance auto-
matic dialing service. This is of great significance to our
country’s socialist revolution and socialist construction. Here
is an example. Everyone of us is greatly concerned with the
great events of our Party and state, and hopes to read Renmin
Ribao the very day it comes out.® It is through the 960-
channel microwave circuit that® our southwestern cities such
as Chengtu can read Renmin Ribao the same day. Now that
the standard coaxial 1,800-channel carrier communications
system is available we can make use of not only microwave

(@ Al (that) A has to do: A FiZEMM—¥. D a littl: over: H%
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