
www.uptunotes.com 
 

 BY: HARSHITA NIGAM                                                                                 email: hnigam9@gmail.com  
HHhhhhjkiojgkoijdhhhhhhhhhnnnhhhnigam9alok.7887@gmail.com 

Page 1 

ELECTRONIC SWITCHING (EEC 802) 

 

 

 

 INTRODUCTION TO SWITCHING SYSTEMS: 

 In telecommunications, an electronic switching system (ESS) is a telephone switch that uses digital electronics and computerized 

control to interconnect telephone circuits for the purpose of establishing telephone calls. 

 The generations of telephone switches before the advent of electronic switching in the 1950s used purely electro-mechanical relay 

systems and analog control electronics. The first generation of electronic switching systems in the 1960s were not entirely digital in 

nature, but used reed relay-operated metallic paths or crossbar switches operated by stored program control (SPC) systems. 

 Later electronic switching systems implemented the digital representation of the electrical audio signals on subscriber loops by 

digitizing the analog signals and processing the resulting data for transmission between central offices. Time-division multiplexing 

(TDM) technology permitted the simultaneous transmission of multiple telephone calls on a single wire connection between central 

offices or other electronic switches, resulting in dramatic capacity improvements of the telephone network. 

 

 COMPARISON OF CIRCUIT AND MESSAGE SWITCHING: 

S. No. Circuit Switching Message Switching 

1. The source and destination are connected temporarily in real-

time during data transfer. 

The source and destination do not interact in real time. 

2. Before path set up, delay may be there due to busy destination 

node. Once the connection is made, the data transfer takes 

place with negligible propagation delay. 

Message delivery is on delayed basis if destination 

node is busy or otherwise unable to accept traffic. 

3. Destination node status is necessary before setting up a path 

for data transfer. 

Destination node status is not required before sending 

message. 

4. A circuit switching network rejects excess traffic, if all the 

lines are busy. 

Normally accepts all traffic but provides longer 

delivery time because of increased queue length 

 PACKET SWITCHING: 

This switching technique has the following processes: 

(a) It is special type of message switching technique where message are split into the no. of packets, often fixed in size, and the 

packets are transmitted in a store & forward fashion. 

(b) Message are split at the source host and reassembled at destination host. 

(c) Transmission of each packet is independent of others. 

(d) The packet of a single message may travel via different routes and arrives at the destination with different delays. In such a 

manner the packet of the same message arrive out of sequence at the destination node. 

(e) Every packet needs to carry the following complete address information: 

(i)Destination Identifier ID  (ii) Source Identifier ID  (iii) Message ID  (iv)Packet ID, in addition to the actual user data.           

 

 

HEADER 

Destination ID Source ID Message ID Packet ID Control Actual user data 

UNIT -1 

Content: 

Evolution of switching systems: Introduction: Message switching, circuits switching, functions of a 

switching system, register-translator-senders, distribution frames, crossbar switch, a general trunking, 

electronic switching, Reed electronic system, digital switching systems. 

http://en.wikipedia.org/wiki/Telecommunication
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http://en.wikipedia.org/wiki/Crossbar_switch
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 REGISTER-TRANSLATOR SENDERS: 

When the subscriber is in off hook condition (pick up the hand set) the switching system or the exchange gets the calling 

location and mark for the dial tone. Register finder is activated to seize the free register and identify the category of dialing. 

An appropriate free register according to the line which is based on the dialing is chosen and the register sends the dial tone 

to the calling subscriber. After that, when the subscriber dial initial digits which identifies the exchange goes to the register. 

As soon as possible register sends this number to initial translator for further processing. The remaining number goes to 

register.  

 DISTRIBUTION FRAME: 

(a) Main distribution frame: The main distribution frame is the place where the cables of the customer’s distribution network 
terminate. the arrangement of terminals on the line side of the MDF corresponds to the street cabling and so reflects the 

geography of the area. The terminals on the exchange side of the MDF are arranged in directory number (DN) order. 
(b) Intermediate distribution frame (IDF): Traffic originated by customers has bigger gap i.e. much traffic or very little traffic. 

On the multiple side of the IDF, lines are arranged in directory number (DN). On the local side, the order can be arbitrary to 

obtain the desired result. The terminals on this side of the IDF can be said to correspond to equipment number (EN) of this 

line. 

 CLASSIFICATION OF SWITCHING SYSTEM:
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STROWGER 

 STROWGER SWITCHING SYSTEM: 

(a) Introduction: Almon B. Strowger developed a system of automatic switching using an electromechanical switch based around 

electromagnets and pawls. With the help of his nephew (Walter S. Strowger) he produced a working model in 1888 (US Patent 
No. 447918 10/6/1891). In this selector, a moving wiper (with contacts on the end) moved up to and around a bank of many other 

contacts, making a connection with any one of them. 

(b) Dialing: A selector starts in the 'home' position and with each 'impulse' the wiper contacts would progress rounds the output bank 

to the next position. Each output would be connected to a different subscriber, thus the caller could connect to any other 

subscriber who was connected to that bank, without any manual assistance from an operator.  

 

                                      Figure - Diagram of a simple Selector 

In Figure, the selector has 10 outputs, so a caller can choose to connect to any of 10 different subscribers by dialing any digit 
from 1 to 0 (0=10). This sort of automatic selector is known as a Uniselector, as it moves in just one plane (rotary). 

By mounting several arcs of outlets on top of each other, the number of outlets can be increased significantly but the wipers 
are then required to move both horizontally to select a bank and then vertically to move around that bank to the required outlet. Such a 

selector is known as a Two-Motion Selector. Two-motion selectors typically have 10 rows of 10 outlets, thus 100 possible outlets 

altogether. A two-motion selector can therefore accept two dialed digits from a subscriber and route the call to any of 100 numbers. 

The selector 'wipers' always start in their resting 'home' position. The first digit moves the selector vertically up to the corresponding 

level and then the second digit moves the wipers around the contacts of that level. This is shown in figure, below. 

 

                            Figure - A Two-Motion "Final" Selector 
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The type of selector shown above is known as a Final Selector as it takes the final two digits of the number dialed. Most 
numbers dialed are several digits longer, and therefore pass through a chain of selectors. Selectors previous to the Final Selectors are 

different; they are called Group Selectors. Group selectors take only ONE digit from the caller, and step up the number of levels 

according to the digit dialed. The rotary movement is then automatic; the wipers search around that level to find a free outlet - i.e. the 

next free selector in the chain. This is covered in more depth later. 

 Strowger or Step by Step Exchanges: The Principles 

(a) The uniselector: While simple in concept, uniselectors gave automatic exchanges a new economic edge: first 

selectors - complex and expensive pieces of electro-mechanical equipment - could be placed in a common pool, 

instead of one being permanently attached to a single line. 

Widely used in the early days of automatic telephony, such an exchange - using telephone numbers of only four digits - could 

handle up to 10,000 lines. And, as early as 1904, switching in such exchanges had been streamlined by the new uniselector.  

 

Fig : Strowger  system 

To understand these early exchanges, let us follow, step by step, the setting up of a call. 

(b) The step-by-step process: The call begins when the caller lifts a telephone handset. This action closes a spring-
operated switch in the telephone, completing an electrical circuit. The exchange receives the signal that a caller 

wishes to dial a number. 

 

Fig:   the step by step process 

On receiving the signal, the arm on that line's uniselector begins wiping across a row of contacts. It passes those linked to 

busy first selectors, stopping only when it finds a contact whose first selector is free. 

The caller's line is now connected, through the uniselector, to a selector from the common pool - Selector 1 . Special 

equipment then swings into action, transmitting dial tone down the line. The caller can now dial a number - for example, 4388. 
When the caller dials 4, the dial, flipping back to rest, interrupts the current four times. The signal, "four", is transmitted to 

the exchange. 



www.uptunotes.com 
 

 BY: HARSHITA NIGAM                                                                                 email: hnigam9@gmail.com  
HHhhhhjkiojgkoijdhhhhhhhhhnnnhhhnigam9alok.7887@gmail.com 

Page 5 

 

Fig:  the step by step process 
When these pulses reach Selector 1, its shaft steps up a block of contacts, stopping (in this case) at row 4. Its arm then sweeps 

across that row, testing each contact in turn. When it finds one with a free second selector, it stops. The caller's line is now connected - 

through the uniselector and Selector 1 - to Selector 2.  

Selector 2 deals with the block of 100 contacts devoted to numbers beginning with 4. When the signal "three" arrives, the 
shaft of Selector 2 moves down to row 3, and the arm sweeps across it, hunting for a contact whose selector is free. When that selector 

- Selector 3 - is found, the hunt ends. 

Selector 3 deals with the 100 contacts devoted to numbers beginning with 43. When the signal "eight" arrives, the shaft of 

Selector 3 steps up to row 8 and sits there, awaiting the last signal. When "eight" arrives, the arm wipes across to contact 8. The call is 

now connected to the required number - 4388. 

The exchange then tests the status of the line. If it is free, equipment to generate the ring tone is connected to the caller's line. 

At the same time, a current to ring the bell of the called number is transmitted along line 4388. If the receiver is picked up, all 

equipment except the selectors is disconnected from both lines, and the conversation can begin. 

If the called line is engaged, the busy tone is transmitted along the caller's line. Indeed, the same happens at earlier stages 

during the call, whenever a free selector cannot be found - although exchanges typically have enough selectors to make such events 

rare. 

 

(c) Modern step-by-step exchanges 
To deal with 8 or 10-digit numbers, step-by-step exchanges need many more stages and many more selectors. Nor are calls 

limited to selectors in the same exchange: long-distance calls may need to pass through several exchanges. 

 

(d) The Rotary Dial 

In Strowger's system, selecting digits to dial was done by a complicated system involving five separate wires. Later, the 

system of Timed Pulse (TP) dialling was inventned using a rotary dial. With TP dialling, only one pair of wires is required for a 

telephone, the speech pair. To dial a digit, the circuit is interrupted according to the number dialled so, for example, if you dialled a '4' 

then the line would be pulsed four times, quickly in succession. After a moment, it was assumed that the digit was complete and that 

any further pulses belonged to the next digit. In order to ensure that successive digits didn't come too soon and thus be mistaken for 

pulses belonging to the previous digit, the finger stop on the dial was put some way round so that after removing your finger from the 

dial, there was a minimum time taken for the dial to return to the home position. It is important to note here that for the purposes of 

dialling, the digit '0' sends TEN pulses for dialling - i.e. the selector will step around to the 10th position. 
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 Features  of  Strowger  Switching  System: 

The required features of any automatic switching system are as follows: 

Function Performed by 

To detect that a caller has lifted his handset Subscriber Line Circuit 

To 'busy' his line so that he is not interrupted Subscriber Line Circuit 

To allocate equipment to the caller, if available Line finder & Allotter 

To indicate to that the caller that he may proceed with dialing Dial Tone 

To accept digits from the caller and route accordingly Group Selectors 

To connect the call through to the appropriate subscriber Final Selector 

To either return Busy Tone if busy or apply ring signal to the called party's phone 

and ring tone to caller and then cease ringing when the called party answers 

Final Selector 

& Ring Generator 

To detect the answering of the call and register it against the caller's account Metering Circuits 

To alert engineers in case of fault PG/CSH Alarms etc. 

 CROSSBAR SWITCHING SYSTEM 

(a) Introduction: In electronics, a crossbar switch (also known as cross-point switch, crosspoint switch, or matrix switch) is a 

switch connecting multiple inputs to multiple outputs in a matrix manner. Originally the term was used literally, for a matrix switch 

controlled by a grid of crossing metal bars, and later was broadened to matrix switches in general. It is one of the principal switch 

architectures, together with a rotary switch, memory switch and a crossover switch. 

(b) Principle of Cross-Bar Switching: Crossbar switching is a very old technique. The term arises from early manual switchboards 

that used a set of overlapping brass bars at right angles to each other forming a set of rows and columns. By placing a brass plug 
through a hole at an intersection of the bars, a connection could be made from any inlet to any outlet. This cross point switching 

principle is used not only in crossbar switching systems, but all matrix switching systems, including the reed-electronic systems, such 

as TXE2 and TXE4. 

 

                           

                    

 

Fig: Crosspoint 

http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Switch
http://en.wikipedia.org/wiki/Rotary_switch
http://en.wikipedia.org/wiki/Crossover_switch
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 Crossbar  Switching  Configuration: 

Except for the very smallest PAX systems, matrix switches on their own are not large enough to provide a complete telephone 

exchange and it is neither economic nor practical to keep increasing the size of the matrix, so crossbar switches are usually connected 

together in a form known as Link Trunking. The outlets of the first stage of switching are connected to the inlets of a second stage. By 

careful design of the links, it is possible to provide an overall switching matrix that provides degrees of concentration or expansion 
and different blocking probabilities. By blocking, we mean the possibility of their being no available path between a given inlet and a 

required outlet, i.e. the Grade of Service. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: Link Trunking 

 

One way to create a matrix switch would be to employ a relay at every cross point, but this would be expensive and the 

number of relays goes up as a square law. Nevertheless, as we shall see, all-relay systems were built. Indeed, the reed-electronic 

systems TXE2 and TXE4 used one reed relay per crosspoint, though the switch matrices were kept fairly small. A crossbar switch is 

an electromechanical switch that aims to create a matrix switch without needing a relay at each cross point. Instead, while having a set 

of relay contacts at each cross point, they are operated by an electromagnetic coil associated with each column and each row. 
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 A GENERAL TRUNKING: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

A general trunking diagram contains three kinds of switching networks: 

(i) Concentrators 

(ii) Expanders 

(iii) A central route switch 

A customer’s call is connected to a supervisory trunk by concentrator. For a local call, the route switch connects the 

supervisory trunk to the particular expander on which is terminated the line of called customer. 

For a junction call, route switch connect the supervisory trunk to an ongoing junction on the route to the required 

distinction. A route switch also connects incoming junction calls to the expanders of called customers. A register which 

is connected to the supervisory trunk by an auxiliary concentrator, receives address information and process it to 
determine the destination of a call. The central processor interrogates all trunks which can be used for a required 

connection to determine which are free. 

The central processor selector a suitable set of these trunks and marks them to make the connection. 

 

 REED- ELECTRONIC SYSTEM: 

 

 

                                  Fig: Reed relay and reed switches 

 

 

                Fig: Showing the contacts clearly 

http://en.wikipedia.org/wiki/File:Reed_switch_symbol.png
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The reed switch is an electrical switch operated by an applied magnetic field. It was invented at Bell Telephone Laboratories in 1936 
by W. B. Ellwood. It consists of a pair of contacts on ferrous metal reeds in a hermetically sealed glass envelope. The contacts may be 

normally open, closing when a magnetic field is present, or normally closed and opening when a magnetic field is applied. The switch 

may be actuated by a coil, making a reed relay, or by bringing a magnet near to the switch. Once the magnet is pulled away from the 

switch, the reed switch will go back to its original position. 

Description: The reed switch contains a pair (or more) of magnetizable, flexible, metal reeds whose end portions are separated by a 
small gap when the switch is open. The reeds are hermetically sealed in opposite ends of a tubular glass envelope.  

 

Fig: Electromagnetic switch 

A magnetic field (from an electromagnet or a permanent magnet) will cause the reeds to come together, thus completing an 

electrical circuit. The stiffness of the reeds causes them to separate, and open the circuit, when the magnetic field ceases. Another 

configuration contains a non-ferrous normally-closed contact that opens when the ferrous normally-open contact closes. Good 

electrical contact is assured by plating a thin layer of non-ferrous precious metal over the flat contact portions of the reeds; low-

resistivity silver is more suitable than corrosion-resistant gold in the sealed envelope. There are also versions of reed switches with 

mercury "wetted" contacts. Such switches must be mounted in a particular orientation otherwise drops of mercury may bridge the 

contacts even when not activated. 

Since the contacts of the reed switch are sealed away from the atmosphere, they are protected against atmospheric corrosion. 

The hermetic sealing of a reed switch make them suitable for use in explosive atmospheres where tiny sparks from conventional 

switches would constitute a hazard. 

In production, a metal reed is inserted in each end of a glass tube and the end of the tube heated so that it seals around a shank 
portion on the reed. Infrared-absorbing glass is used, so an infrared heat source can concentrate the heat in the small sealing zone of 

the glass tube. The thermal coefficient of expansion of the glass material and metal parts must be similar to prevent breaking the glass-

to-metal seal. The glass used must have a high electrical resistance and must not contain volatile components such as lead oxide and 

fluorides. The leads of the switch must be handled carefully to prevent breaking the glass envelope. 
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http://en.wikipedia.org/wiki/Glass
http://en.wikipedia.org/wiki/Electromagnetic_coil
http://en.wikipedia.org/wiki/Reed_relay
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http://en.wikipedia.org/wiki/Electromagnet
http://en.wikipedia.org/wiki/Permanent_magnet
http://en.wikipedia.org/wiki/Electrical_circuit
http://en.wikipedia.org/wiki/Silver
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http://en.wikipedia.org/wiki/Gold
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