a. Public Switch Telephone Networks (PSTN)

PSTN (public switched telephone network) is the world's collection of interconnected voice-oriented public telephone networks, both commercial and government-owned. It is also referred to as the Plain Old Telephone Service (POTS). It's the aggregation of circuit-switching telephone networks that has evolved from the days of Alexander Graham Bell. The PSTN started as human-operated analogue circuit switching systems (plugboards), progressed through electromechanical switches.

Today, it is almost entirely digital in technology except for the final link from the central (local) telephone office to the user. The signal coming out of the phone set is analog. It is usually transmitted over a twisted pair cable still as an analog signal. At the telco office
this analogue signal is usually digitized, using 8000 samples per second and 8 bits per sample, yielding a 64 kb/s data stream (DS0). Several such data streams are usually combined into a fatter stream. This can later be further combined into larger chunks for transmission over high-bandwidth core trunks. At the receiving end the channels are separated, the digital signals are converted back to analogue and delivered to the received phone.
a-1. Step-by-Step Switching

An automatic dial telephone system in which calls are switched by a succession of switches that move a step at a time, from stage to stage, each step being made in response to the dialing of a number.

The system operates by using rotating selectors that can select a level by the number of pulses that are interrupted on a line. This instructed a solenoid to move this wiper to a particular position based on the number of pulses it had received. This then put the caller on another level and again pulse dialed to get to another level and so on until the called had reached the subscriber they were calling on the last level.
a-2. Crossbar Switching


A crossbar switch is an electromechanical device for switching telephone calls. Crossbar switches use switching matrices made from a two dimensional array of contacts arranged in an x-y format. These switching matrices are operated by a series of bars arranged over the contacts. These bars can be rocked from side to side by electromagnets. A second set of bars is set at right angles to the first (hence the name, "crossbar") and also operated by electromagnets. One set of bars carries spring loaded wire fingers that operate the contacts beneath the bars. By operating the electromagnets that move the bars, it is possible to close the contacts beneath the point where two bars cross. This then makes the connection through the switch to connect the telephone call.

Although the crossbar was technically more advanced that the earlier systems it replaced, it was mechanically much simpler. The design criterion was to have two hours of "downtime" for service every forty years, which was a huge improvement. The crossbar was also smaller for any given number of lines, which is why it was primarily used in high-use areas in larger cities.

a-3. Digital Switching


Switching in which analog signals are converted to digital signals, and digital information is routed between an input and output port by means of time-division multiplexing rather than by a dedicated circuit. The digital signals are converted back to analog to be compatible with regular telephones. 


Using this kind of system made the switch smaller and more reliable. Also, it is easier to add new technologies to the system by using modular techniques (adding a system to the original system without redesigning) and by using advanced computer software.

b. Private Telephone Networks

Private telephone networks are communication systems that are owned, leased or operated by the companies that use these systems. They primarily allow the interconnection of multiple telephones within the private network with each other and provide for the sharing of telephone lines from a public telephone network.
c. Transmission Loss Plans

One major aspect of transmission system design for a telephone network is to establish a transmission loss plan on a national basis. Transmission loss plan is formulated to accomplish three goals: control singing, keep echo levels within limits tolerable to the subscriber and provide an acceptable overall reference equivalent to the subscriber.

Why develop transmission loss plans? A certain minimum loss must be maintained in four-wire circuits to prevent singing, up to a certain limit of round-trip delay, echo is controlled by loss and it is desirable to limit these losses as much as possible to improve the reference equivalent. 

Transmission loss plans vary considerably. The length of circuit, as well as the velocity of propagation of the transmission media, is important. There are two approaches available in the preparation of a loss plan: variable loss plan and fixed loss plan.

Via Net Loss (VNL) is an example of variable loss plan. It permits a relatively close approach to an overall zero transmission loss in the telephone network and maintains singing and echo within specified limits.

Another approach in preparation of a loss plan is the fixed-loss plan. It is based on a 0-dB loss on all-digital intertoll trunks, that is, on digital transmission facilities interconnecting digital toll exchanges.

