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INTRODUCTION TO TRANSMISSION LINES 

 

 A TRANSMISSION LINE is a device designed to guide electrical energy from one 

point to another. It is used, for example, to transfer the output rf energy of a transmitter 

to an antenna. This energy will not travel through normal electrical wire without great 

losses. Although the antenna can be connected directly to the transmitter, the antenna 

is usually located some distance away from the transmitter. 

 On board ship,the transmitter is located inside a radio room and its associated 

antenna is mounted on a mast. A transmission line is used to connect the transmitter 

and the antenna. The transmission line has a single purpose for both the transmitter 

and the antenna. This purpose is to transfer the energy output of the transmitter to the 

antenna with the least possible power loss. How well this is done depends on the 

special physical and electrical characteristics (impedance and resistance) of the 

transmission line. TERMINOLOGY  

All transmission lines have two ends. The end of a two-wire transmission line 

connected to a source is ordinarily called the INPUT END or the GENERATOR END. 

Other names given to this end are TRANSMITTER END, SENDING END, and 

SOURCE. The other end of the line is called the OUTPUT END or RECEIVING END. 

Other names given to the output end are LOAD END and SINK  

Basic transmission line You can describe a transmission line in terms of its impedance. 

The ratio of voltage to current (Ein/Iin) at the input end is known as the INPUT 

IMPEDANCE (Zin). This is the impedance presented to the transmitter by the 

transmission line and its load, the antenna. The ratio of voltage to current at the output 

(Eout/Iout) end is known as the OUTPUT IMPEDANCE (Zout). This is the impedance 

presented to the load by the transmission line and its source. If an infinitely long 

transmission line could be used, the ratio of voltage to current at any point on that 

transmission line would be some particular value of impedance. This impedance is 

known as the CHARACTERISTIC IMPEDANCE. 
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 TYPES OF TRANSMISSION MEDIUMS  

 

The different types of TRANSMISSION MEDIUMS in electronic applications. Each 

medium (line or wave guide) has a certain characteristic impedance value, current-

carrying capacity,and physical shape and is designed to meet a particular requirement. 

The five types of transmission mediums that we will discuss in this chapter include 

PARALLEL-LINE, TWISTED PAIR, SHIELDED PAIR, COAXIAL LINE, and 

WAVEGUIDES. The use of a particular line depends, among other things, on the 

applied frequency, the power-handling capabilities, and the type of installation.  

Two-Wire Open Line One type of parallel line is the TWO-WIRE OPEN LINE 

illustrated. 

 This line consists of two wires that are generally spaced from 2 to 6 inches apart by 

insulating spacers. This type of line is most often used for power lines, rural telephone 

lines, and telegraph lines. It is sometimes used as a transmission line between a 

transmitter and an antenna or between an antenna and a receiver. An advantage of 

this type of line is its simple construction.  

The principal advantages of this type of line are the high radiation losses and electrical 

noise pickup because of the lack of shielding. Radiation losses are produced by the 

changing fields created by the changing current in each conductor.. Another type of 

parallel line is the TWO-WIRE RIBBON (TWIN LEAD.This type of transmission line is 

commonly used to connect a television receiving antenna to a home television set. 

This line is essentially the same as the two-wire open line except that uniform spacing 

is assured by embedding the two wires in a low-loss dielectric, usually polyethylene. 

Since the wires are embedded in the thin ribbon of polyethylene, the dielectric space 

is partly air and partly polyethyleneTwo-wire ribbon type line. Twisted Pair The 

TWISTED PAIR transmission line is illustrated. As the name implies, the line consists 

of two insulated wires twisted together to form a flexible line without the use of spacers. 

It is not used for transmitting high frequency because of the high dielectric losses that 

occur in the rubber insulation. When the line is wet, the losses increase greatly. Figure 

1-4 Twisted pair.  

Shielded Pair The SHIELDED PAIR, shown, consists of parallel conductors separated 

from each other and surrounded by a solid dielectric. The conductors are contained 

within a braided copper tubing that acts as an electrical shield. The assembly is 
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covered with a rubber or flexible composition coating that protects the line from 

moisture and mechanical damage. Outwardly, it looks much like the power cord of a 

washing machine or refrigeratorShielded pair. The principal advantage of the shielded 

pair is that the conductors are balanced to ground; that is, the capacitance between 

the wires is uniform throughout the length of the line. This balance is due to the uniform 

spacing of the grounded shield that surrounds the wires along their entire length. The 

braided copper shield isolates the conductors from stray magnetic fields. Coaxial Lines 

There are two types of COAXIAL LINES, RIGID (AIR) COAXIAL LINE and FLEXIBLE 

(SOLID) COAXIAL LINE. The physical construction of both types is basically the same; 

that is, each contains two concentric conductors. The rigid coaxial line consists of a 

central, insulated wire (inner conductor) mounted inside a tubular outer conductor. 

This line is shown. In some applications, the inner conductor is also tubular. The inner 

conductor is insulated from the outer conductor by insulating spacers or beads at 

regular intervals. The spacers are made of Pyrex, polystyrene, or some other material 

that has good insulating characteristics and low dielectric losses at high frequencies 


