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Background of the Invention 

This invention relates to a method and apparatus for optimizing the side 

tone in a telephone set connected to a telephone line. 

S The side tone in a telephone set is the amount of signal fed back from the 

transmitter to the earpiece of a handset. The side tone needs to be optimized. 

Too much sidetone may cause background noise to be picked up by the 

transmitter and fed to the earpiece at a sufficient level to distract the user of 

the telephone. Another problem with excess side tone is that the speaker may 

· 10 hear his own voice at a high level and thus reduce his speech level to 

compensate, with the result that his speech may not be properly audible at the 

other end of the line. 

15 

On the other hand, if there is too little side tone, the user may think the 

line is "dead". 

Thus telephones incorporate a side tone network which feeds back a 

controlled amount of the speech signal from the transmitter to the receiver. 

However, in use, the amount of signal fed back is affected by the line 

impedance. Thus if the side tone network is set for a line impedance of e.g., 

600 n, variations in the line impedance will alter the side tone balance. 

20 It is known to provide telephones with a manual switch to select one of a pair 

of side tone networks to compensate for variations in line impedance. 

However, many subscribers are not sufficiently informed to be able to switch 

the switch to the correct position to optimize the side tone resulting in many 

cases of unsatisfactory operation. This is expensive for the phone company 

25 which must provide staff to deal with complaints of faulty lines, when the fault 

is in fact due to the wrong setting of the side tone switch, which may not be 

the responsibility of the phone company. 

Summary of the Invention 

This specification discloses a method and arrangement.for optimizing the 

30 side tone in a telephone subset connected to a telephone line. 

The method according to the invention comprises: 

providing a telephone set with two or more selectable side tone 

networks; 
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applying test signals in the tra'nsmitter path of the telephone with e~ch of 

the side tone networks individually connected in the telephone network; 

measuring the side tone produced by each side tone circuit; 

selecting the sidetone circuit which produces the side tone nearest to a 

predetermined optimum side tone level. 

Preferably, the side tone test is performed automatically by the subset. 

In one embodiment, the subset may be provided with a side tone test 

button which the user presses after dialling a test number at the exchange. The 

10 test button initiates a test routine under the control of the subsets processor. 

The subsets processor then selects each side tone net~ork in turn and causes a 

signal generator e.g., a white noise generator or a tone generator in the subset 

to transmit the measuring signal. A monitoring circuit in the subset then 

measures the side tone level, either amplitude or power, resulting from each 

15 side tone network. The measured results are stored and compared with a 

predetermined optimum level and the processor selects the side tone network 

which most closely approximates the optimum level. The optimum level is 

usually the minimum level of side tone. 

In a further embodiment, the signal generator is the DFMF generator of 

20 the subset, used to generate dialling signals. 

Where the DTMF generator is used, the subsets processor can perform a 

side tone test automatically each time a number consisting of several digits is 

dialled. In this case, the processor switches between side tone networks after 

each digit is transmitted and the side tone level produced by each network 

25 while a digit is transmitted is measured and stored for comparison with the 

optimum. 

The specification also discloses a telephone having two or more 

selectable side tone networks; a signal generator to apply a S-ignal to the 

transmission path; 

30 control means to individually activate each side tone network while the 

signal is applied to the transmission path; 

side tone measuring means to measure the side tone level produced by 
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each side tone network; 

storage means to store the result of the measurements of the side tone 

levels; 

comparison means to compare the results of the measurements to select 

5 the side tone network which provides the optimum side tone level, 

10 

the control means causing the selected side tone network to be applied 

as the telephone side tone network. 

Brief Description of the Drawings 

Figure 1 is a block diagram illustrating an embodiment of the invention; 

Figure 2 illustrates an embodiment of an A/D converter used as a 

measuring circuit; 

Figure 3 is a timing diagram of the operation of the circuit of Figure 2. 

Description of the Invention 

'Figure 1 shows an invention, including elements of a phone circuit used 

15 in describing the side tone balance bridge 1 to which the exchange line 2, the 

phone's transmitter line 3, the phone's receiver line 4, and a side tone network 

line 5 are connected. There are a number of side tone networks Z 1 •.. Z4 each 

connected to the side tone network line via switching means 6 such as an 

analog multiplexer. The multiplexer is controlled by the phone's microprocessor 

20 7 to switch each of the networks Z1 to Z4 in turn to the balance bridge during 

a sidetone test routine. A signal generator 8 is connected to the transmitter line 

3 and, under control of the microprocessor 7, transmits test signals for use in 

measuring the side tone level of each of the networks Z1 to Z4. The generator 

8 may be a special purpose generator producing a "white noise" signal over a 

25 substantial part of frequency range of the phone, or it may produce signals at 

one or more frequencies. In one embodiment, the generator 8 is the phone's 

DTMF generator used to transmit dialled digits to the exchange. 

A measuring circuit 9 is connected to receiver line 4, and measures the 

side tone level produced by each of the networks Z1 to Z4 during a test. The 

30 measured results are stored in RAM associated with microprocessor 7 for 

comparison with a pre-determined optimum value which may be stored in ROM. 

As an alternative, the test result may be compared between themselves, the 
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network which produces the lowest 'level being selected. 

The microprocessor 7 may be programmed to perform the test once only 

on installation, each time a call is made, or on dialling of a predetermined code. 

The operation of the arrangement shown in Figure 1 will now be 

5 described in relation to an embodiment in which the signal generator is the 

phone's DTMF generator. 

When the user commences pressing buttons to dial a number, the 

microprocessor's side tone test routine is initiated by a signal from the dialling 

circuit. 

10 The microprocessor 7 switches a first of the networks, e.g. Z1, into the 

15 

circuit by sending a command to the switching circuit 6. The dialling circuit 

instructs the DTMF generator to send a signal comprising a combination of 

tones representing the digit dialled to the line. The measuring circuit measures 

the level of the resulting side tone signal and this is stored in RAM. 

The microprocessor then switches the second network Z2 into the circuit, 

having first switched Z1 out of the circuit, the second digit is transmitted, and 

the side tone level produced by the second network is measured and the result 

stored. 

This process is repeated for each digit dialled until all networks have been 

20 tested. 

The microprocessor then compares the test results, either among 

themselves or with a predetermined level, and selects the network which 

provides the optimum result. 

As already mentioned, the test signals may be produced by a noise 

25 generator rather than by the DTMF generator. 

The processor 7 may be programmed to perform the test only when a 

predetermined number is dialled and a connection made at the exchange. The 

processor 7 then causes the signal generator to transmit its test signals while 

the phone is connected to an established link. For this purpose the phone 

30 company may provide several test loads, to one of which the phone would be 

connected at the exchange when the predetermined number is dialled so that 

the test could be carried out under simulated call conditions. 
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An embodiment of the measuring circuit, in the form of an Analog/Digital 

converter is shown in Figure 2, and will be described with the aid of Figure 3. 

The received signal, in this case the side tone RX, is applied to a current 

generator 21 which produces an output which is a function of RX. Preferably 

5 the current generator 21 produces a DC current via diode 01 to charge 

capacitor C. The current generator 21 may also include a weighing factor to 

compensate for the difference frequencies of the tone signals used in RX. 

When a DTMF digit is transmitted the mute signal from the dial circuit goes high 

and turns transistor 26 off. This allows capacitor 22 to charge at a rate 

10 proportional to the level of the input signal, as shown at Ve in Figure 3. 

The voltage across capacitor 22 rises until it reaches Vref and this causes 

comparator 23 to switch states. Counter 24, driven by clock 25 starts 

counting at the same time as the capacitor 22 began to charge i.e., it was 

initiated by the start of the DTMF digit. The counter is stopped by the change 

15 of state of comparator 23 when Ve <:?:: Vref. As the slope of Ve is proportional 

to the input signal level, counter 24 thus contains an inverse measure of the 

level of the input signal. This information is stored in RAM for use by 

microprocessor 7. 

The absolute accuracy of the A/D measurement is not important. The 

20 relative accuracy of the consecutive measurement is important to the operation 

of selecting a side tone network. 

The use of the phone's DTMF generator has the advantage of not 

requiring an additional signal generator. · 

However, it does have some disadvantages. The DTMF generator uses 

25 signals at specific frequencies for each digit so the line impedance for different 

digits may differ, possibly giving rise to some inaccuracy in the test. The use of 

a noise generator would avoid this problem. 

The values of the impedances Z1 to Z4 need to be carefully selected to 

avoid compromises with some line conditions . 

30 Line conditions include exchange impedance, line type, guage of wire, 

and length of line. Although there are a discrete set of exchange impedances 

and line types (600, 1200, 0.4mm, 0.64mm etc.). The length of line is 
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continuously variable. The impedances Z 1 to Z4 need to be selected to allow 

for the range of line conditions. 
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The claims defining the invention are as follows: 

1 . A method of optimising side tone in a telephone connected to a telephone 

line, wherein the telephone includes two or more side tone networks individually 

selectable by a switching circuit, the method including: 

providing a telephone set with two or more selectable side tone 

networks; 

applying test signals in the transmitter path of the telephone with each of 

the side tone networks individually connected in the telephone network; 

measuring the side tone produced by each side tone circuit; 

selecting the sidetone circuit which produces the side tone nearest to a 

predetermined optimum side tone level. 

2. A method as claimed in claim 1 wherein the telephone includes a 

microprocessor and wherein the microprocessor automatically controls the 

carrying out of the method. 

15 3. A method as claimed in claim 1 or claim 2 wherein the telephone includes 

20 

25 

30 

a DTMF generator to produce tone signals when dialling digits, and wherein the 

tone signals are used as the test signals. 

4. A method as claimed in claim 1 or claim 2 wherein the telephone includes 

a noise generator whose output is used as the test signals. 

5. A method as claimed in claim 4 wherein, in response to a predetermined 

dialled number the telephone is connected to a test load at the telephone 

exchange before the method is carried out. 

6. A method of optimising the side tone signal level in a telephone set 

substantially as herein described with reference to the accompanying drawings. 

7. An arrangement for optimising the side tone signal level in a telephone 

set having two or more selectable side tone networks; a signal generator to 

apply a signal to the transmission path; 

control means to individually activate each side tone network while the 

signal is applied to the transmission path; 

side tone measuring means to measure the side tone level produced by 

each side tone network; 

storage means to store the result of the measurements of the side tone 
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levels; 

comparison means to compare the results of the measurements to select 

the side tone network which provides the optimum side tone level, 

the control means causing the selected side tone network to be applied 

5 as the telephone side tone network. 

8. An arrangement as claimed in claim 7 wherein the control means is a 

microprocessor. 

9. An arrangement as claimed in claim 7 or claim 8 wherein the signal 

generator comprises the telephone set's DTMF generator and wherein the 

10 measuring of the side tone levels is carried out while the DTMF generator is 

generating DTMF dialling signals. 

1 O. An arrangement as claimed in claim 7 or claim 8 wherein the signal 

generator is a noise generator. 

11 . An arrangement as claimed in claim 10 as appended to claim 8, wherein 

15 the microprocessor is responsive to a predetermined dialled number to carry out 

the selection of a side tone network when a call has been established in 

response to the dialling of the predetermined number. 

20 

25 

12. An arrangement for optimising the side tone of a telephone set 

substantially as herein described with reference to the accompanying drawings. 
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