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Induction coil 
 

A device for producing a high-voltage alternating current or high-voltage pulses from a low-voltage direct 

current. The largest modern use of the induction coil is in the ignition system of internal combustion engines, 

such as automobile engines. Devices of similar construction, known as vibrators, are used as rectifiers and 

synchronous inverters. See also: Ignition system

Fig. 1  Typical circuit for an induction coil. 
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Figure 1 shows a typical circuit diagram for an induction coil. The primary coil, wound on the iron core, 

consists of only a few turns. The secondary coil, wound over the primary, consists of a large number of turns.

When the switch S is closed, the iron core becomes magnetized and therefore attracts the armature A. This 

automatically breaks the circuit to the coil through contact B and the armature. The armature is returned to 

its initial position by a spring and again makes contact with the contact B, restoring the circuit to the primary 

coil. The cycle is then repeated rapidly.
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While current is flowing in the primary coil, a magnetic field is produced. When the contact between A and B is 

broken, the magnetic field collapses and induces a high voltage in the secondary coil, similar to transformer 

action. The self-inductance of the coil must be limited; therefore, the core is a straight bundle of iron wires, 

which minimize eddy-current losses, rather than a closed iron circuit as is used in a transformer. See 

also: Transformer

Fig. 2  Induction coils in telephone circuit. 
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The capacitor C is placed across the breaker contacts to reduce the voltage across the contacts at the moment 

of their opening and thus reduce sparking. Sparking is caused by the induced voltage in the primary winding 

resulting from the collapsing magnetic field. The capacitor allows some of the energy of the magnetic field to 

be converted to electrostatic energy in the capacitor, rather than into heat at the contacts.

Induction coils of a different type are used in telephone circuits to step up the voltage from the transmitter 

and match the impedance of the line. The direct current in the circuit varies in magnitude at speech 

frequencies; therefore, no interrupter contacts are necessary. The battery and primary winding are connected 

in series with the transmitter as in Fig. 2. The secondary winding and the receiver are connected in series 

with the line. This circuitry reduces the required battery voltage.

Still another type of induction coil, called a reactor, is really a one-winding transformer designed to produce a 

definite voltage drop for a given current. See also: Reactor (electricity)

In 1892 Nicola Tesla used a form of induction coil to obtain currents of very high frequencies and high 

voltages. The oscillatory discharge of a Leyden jar was used as the interrupter. The terminals of the secondary 

of an induction coil are connected, one to the inner coating and the other to the outer coating of an insulated 

Leyden jar C1 (Fig. 3). The circuit is completed through the primary winding of the Tesla coil, and the primary 

gap G1. The coils and the Leyden jar act as a resonant circuit in the production of the high-frequency 

oscillation.
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Fig. 3  Circuit diagram of Tesla coil. 
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The primary of the Tesla coil consists of a half-dozen turns of wires wound on a nonmagnetic core. The 

secondary consists of many turns. The two coils are separated by air or oil as insulation. The alternation from 

the Leyden jar may have a frequency of several million hertz. Hence, the current induced in the secondary is 

not only of high voltage but also of high frequency.

Norman R. Bell
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