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This i'nvention relates to a method and apparatus for optimzing the side
toge in a tel ephone set connected to a tel ephone line. 5 The side
tone in a tel ephone set is the anbunt of signal fed back fromthe
transmitter to the earpiece of a handset. The side tone needs to be

optim zed. Too nuch sidetone may cause background noi se to be picked up by
t he transnitter and fed to the earpiece at a sufficient |level to distract
t he user Béc nieaveAtiohher problen1wﬁth excess side tone is that

t he speaker S own voi.ce, at h | evel and fhus reduce
hi's speech |ge'§h'st'aveem@ﬁ§§s%s faametind abd hoparsiys Thr OPURIING The B - bo

properly éékphﬁﬁe%?%nﬁ@gtéﬁté QQeléHP\%nethet he other hand, if there
e si |

is too litt one, the user may think the ne is "dead". 15
ThusSt el ephone¥he rside mmeaireaaeapdhen'ecsm i ¢hevanho witi m:fnslgaabltedohadxk from the
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e e
t one bal atragsmitter and fed to the earpiece at a suffucuent level to distract the user of
the telephone. Another probleﬁ 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. .
On the other hand, if there is too little side tone, the user may think the
line is "dead".
15 Thus telephones incorporaté a side tone network which feeds back a
controlied 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 Q, variations in the line i'mpedance will alfer 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 fauit
is in fact due to the wrong setting of the side tone switch, which may not be
the responsibility of the phone company.
mma f 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;



20 It is known to provide tel ephones with a manual switch to select one
of ,a pair of side tone networks to conpensate for variations in |line

| npedance. However, many subscribers are not sufficiently inforned to be
able to switch the switch to the correct position to optim ze the side tone
resulting in many cases of unsatisfactor% operation. This is expensive for
t he phone conpany 25 whi ch nust provide staff to deal with conpl aints of

faulty lines, : : kS L [
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connected to a"le@_ﬁﬁﬂﬂgﬁggﬁ'qémﬂ‘hg ?ﬁ%b‘é@@SF‘(ﬁ'%t?%e EHEUthvent i on
conpri ses: proydidififig thk RidRBRABTITRAt Whidh bSuites Metside tBht Hlafest fat ONe

net wor ks;
5 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 network 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 nétworks 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 signal 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 t0 measure the side tone level produced by



3 appl'y‘i ng test signals in the transmtter path of the tel ephone with each
of ;the side tone networks individually connected in the tel ephone network;
nmeasuring the side tone produced by each side tone circuit; selecting the
sidetone circuit which produces the side tone nearest to a 5

predet erm ned opti num si de tone | evel. P&eferabl y, the side tone test is
performed automatically by the subset. In one enbodi nent, the subset may be
provi ded wi ' st button-which the user presses after dialling
a test nu%fe:ﬁsgqérﬂ'ge Fe’%@ﬁ%ﬂﬁe. The 10 test button initiates a test

routi ne under staragemheans td stdre thelresult qfrtheaneasurefents ifstiessige doeesor

t hen sel\(,a\fﬁts each side tone network in turn and causes a signal generator
e.g., a V&lSinoi se generator or a tone generator in the subset to transmt
t he peasuring g : j i?@gn ' biral t he
si de tone Ievel%,b |trhsgrbﬁ rggrrgﬁ ??J e oéér%gt\‘;\%rr? b{r]léggjlq ttf\ﬁgﬁ ?ér%draaggécrﬁg?gw&&sti de
t one Snet woiné sidentonecastwerk witich psovdes thevetimurd sidemponedevelt h a

predeterm ned gptimum | evel and the processor selects the side tone network
Whi ch most ol o389 FORTA! Bfans AUSRG the SElRGed s Tong aetpIk iR be ARRIED

as the telephone side tone network.

Brief Description of the Drawings

Figure 1 is a block diagram illustrating an embodiment of the invention;
10 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 phon_e’s receiver line 4, and a side tone network
line 5 are connected. There are a number of side tone networks Z1...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 resuits 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 res_ult may be compared between themselves, the



usual I'y ‘the mininumlevel of side tone. In a further enbodiment, the signal
geperator is the DFMF generator of 20 t he subset, used to generate
dialling signals. Wiere the DTMF generator is used, the subsets processor
can performa side tone test automatically each tinme a nunber consisting of
several digits is dialled. In this case,gthe processor sw tches between
side tone networks after each digit is transmtted and the side tone |evel

produced hetveardkwhidivwprédutes thewbiwest devildiding selected.ni tted i s nmeasured and
stored for conparison with the_optinmum The specification also di scloses a

t el ephone havi BetW’W’%F@VSEI%Y &8I @'%F%W%Té’ Retippthe tesianes only
generatorg F\g 5 ?ﬁ saéi'Bimd 9 é&ﬂ?ﬁtrﬁéﬂ’é lsah%lﬁﬁ% a\?’,\ﬁreldet%emseld d.o!

means to In activate ea S|de one ne |s

applied to t heThewnmaﬂemm thetanrangenseritcshown ds angm'g Tweitl naw bnaasur e the

si degt onedL&\:/ ebecP |rn0roI Lfatlon tg 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
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.

15 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 resuit
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.



4 each -side tone network; storage neans to store the result of the
measurenents of the side tone |evels; conparison neans to conpare the
results of the measurements to select 5 t he side tone network which
provi des the optimum side tone |evel, the control means causing the

sel ected side tone network to be appliedgas the tel ephone side tone
network. Brief Description of the Drawings Figure 1 is a block di agram

i | lustrati ng aAncevabddiment of thdimeasutingichtuitl On the form dfi gninalog/Digital
il lustrates an enpodi nent of an A/D converter used as a nmeasurjng circuit;

Fi gure 3 fanyertenisghawadn digwe 2nandyell be descsibadhwith thepid ot Figuserde 2.
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bridge 1 genefaton2i hwhichchrdyeesiamcodtputhwhich is a function of RX. Preferably

S the current generator 21 produces a DC current via diode D1 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 V¢ 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 Vc = Vref. As the slope of Vc 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



phone's transmitter line 3, the phone's receiver line 4, and a side tone
network line 5 are connected. There are a nunber of side tone networks Z1

. Z4 each connected to the side tone network line via swtching neans 6
such as an analog multiplexer. The nultiplexer is controlled by the phone's
m croprocessor 20 7 to switch each ofy the networks Z1 to Z4 in turn to
the bal ance bridge during a sidetone test routine. A signal generator 8 is
connect eqdritiniudfisly *aabIE! fhd iMfedariiid. zY RgeZ4 pged 18!bePSelkbfed to allow
m croprocessor 7, transmts test signals for use in neasuring the side tone
| evel of fonthe sangé of hipevgoriditianis.t o Z4. The generator 8 may be a speci al
pur pose generator producing a "white noise" signal over a 25 subst anti al
part of frequency range of the phone, or it may produce signals at one or
nore-frequencies. In one enbodi nent, the generator 8 is the phone's DITM
generator used to transmt dialled digits to the exchange. A neasuring
circuit 9 is connected to receiver line 4, and neasures the side tone |evel
produced by each of the networks Z1 to Z4 during a test. The 30 measur ed
results are stored in RAM associated with m croprocessor 7 for conparison
with a pre-determ ned opti num val ue which my be stored in ROM As an
alternative, the test result may be conpared between thensel ves, the



5 network wimch nrndnm es—the—-+owest | evel bei ng sel ected. The

m croprocessor rra I o nmred to performthe test once’hxﬂm{eéuﬂpBee
i nstal |l ati onummm &‘ lg“ is made, or on dialling of a #ﬂﬁ ]
code. The op rangenment shown in Figure 1 WI| I
described in rel ation to an embodi ment i® which the si gnal e he

phone's DITMF generator. \Wen the user commences pressing buttons to d| al a
nurber , thiee elaimspdefinipg dhesngention ereeas deliowsutine is initiated by a

signal frmthg diglling optigisiag sid tgne i 2 teleiIaha poRMSRIER Jo.e LeRRRREC L o
the swt CM@gwﬁbFéiH'the Qele-ﬁh%ng'lﬁélhhgg th ot h’iorb nsidé Yehé nb%oﬂiré\/ﬁuﬁﬂa%ﬂ{' or

to send a signal conprising a conbination of tones representing the digit
dial Led tselehtablw bev.a Switching gircuig, the methoddnciuding:
5 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;

10 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 controis the
carrying out of the method.

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

20 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.

25 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 ngtwork while the
signal is applied to the transmission path;

30 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



the | evel of the resulting si de tone signal and this_is stored in RAM 15
The m croprocessor then switches the second network Z2 |nto the—eircuit,

having first switched Z1 out of the circuit, the sec
transmtted, and the side tone |evel produced by the ﬂ”ls
measur ed and the result stored. This progess is repeated cf0|t e

dialled until all networks have been 20 tested. The mcroprocessor t hen
conpares tgwlg;est results, either anmong thenselves or with a predeterm ned

| evel , and sel ects the network which provides the optimumresult. As
al ready ment i oGOMNPArigen; BeaNs ’tgmafﬁyhséeﬁwmméaewe@wemtaso select

generat or aﬁ?%ﬂfef tc}rﬂ?ﬂeﬁe I{‘e gf&bﬁraﬁgﬁg #héb timilim ide 1ong fevil, =Y. be

pr ogr amme 0 perform en a pre erm ne er is dialled
and a connect i dhe cattrolimedns eaudingnghe sélected tstdestm'fe n‘iet\imrk ta beapplied
sign?# generﬁtor tg transmt its test signals while the phone is connected

to am est a8thertelenhane sidetopsinetwerkose t he phone 30 conpany may
provide sgveralad gianhBAitht dstiaiffedin BIAIATY7 WiterBPHie ¥BNLH! Rieans 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. .
10. 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 predétermined number.
12. An arrangement for optimising the side tone of a telephone set

substantially as herein described with reference to the accompanying drawings.

20
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conngeted at the exchange when the predeterm ned number is dialled so that
the test could be carried out under sinulated call conditiaons. 6 Al

i

n
enmbodi ment of the measuring circuit, in the formof an'Ark) eplaced
converter is shown in Figure 2, and will be described wt ﬂ IIL J
Figure 3. The received signal, in thigsfRART he side tone t

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 D1
to charge capacitor C. The current generator 21 may al so include a wei ghing
factor to conpensate for the difference frequencies of the tone signals
used in RX. W L+ O drfd gt ' h 8atrel al
circuit goes hﬁg%e%ﬁ%u%ﬁ?’%'f%ﬁﬁ ét(l)r Z%ﬁ%?‘ 19 *‘n'?'ﬂﬁégflage\s&égggagﬁ gr 22 to
charge at ofithetelephone’simizpoprcicessor 7 oby Issvitehing info thectranpmissiog Gircuitas

Shoun A i aach o8 By oF Siabns networkaP 21 024 2aphlying a 1Bkt signal

from a signal generator 8 with each side tone network, measuring the side tone

level produced by each side tone network in a measuring circuit 9, storing the
measured results in RAM and comparing the results to identify the network
which produced the optimum side tone level, and selecting this network as the

side tone network for the telephone.



conparator 23 to switch states. Counter .24, driven by clock 25 startsl d
c@unting at the sane tinme as the capacitor 22 began to qmam E% e“‘e R
initiated by the start of the DIMF digit. The counter is

change 15 of state of comparator 23 when Vc [err] Vref

Vc is proportional to the input signal |evel, counter 24 t us contalns an
i nverse neasure of the level of the infut S|gnal This information is
stored in RAM for use by mcroprocessot/?. The absol ute accuracy of the A/D
measurenent is not inportant. The 20 rel ati ve accuracy of the
consecutive neasurenent is inportant 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 sone
~di sadvant ages. The DTMF generator uses 25 signals at specific
frequencies for each digit so the line inpedance for different digits may
differ, possibly giving rise to sone inaccuracy in the test. The use of a
noi se generator would avoid this problem The val ues of the inpedances Z1
to Z4 need to be carefully selected to
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avoid“conpronises with sonme line conditions . 30 Li ne conditions
i A€l ude exchange inpedance, line type, guage of wire, and |length of |ine.
Al though there are a discrete set of exchange inpedances and |ine types
(600, 1200, 0.4mm O0.64mmetc.). The length of line is 7 continuously
vari abl e. The inpedances Z1 to Z4 need to be selected to allow for the
range of |ine conditions. 8 The clains defining the invention are as
foll ows: 1. A et hod of optinsing 's24& tone in a tel ephone connected to

a tel ephone |ine, wherein the tel ephone includes two or nore side tone
net wor ks i ndi vi dual | y
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sel ect abl e by a switching circuit, the method includi ng; =B
provi ding a tel ephone set with two or. nere sel ectable s chsngnggwgﬁy§m§§7
manual |y or automatically initiating application of tes S|gnné§
transmtter path of the tel ephone with epch of the sidejjtmuie:.. Jﬁﬂk
i ndividually connected in the tel ephone network; autonatFesd .
"the side tone produced by each side tone circuit; 10 sel ecting the
sidetone circuit which produces the side tone nearest to a pr edet er mi ned
opti mum side tone |level. 2. A nmethod as claimed in claim1 wherein the

't el ephone. i'ncludes a m croprocessor and wherein the m croprocessor .
automatically controls the carrying out of thée nethod. 15 3. A nmet hod
as claimed in claim1l or claim2 wherein the tel ephone includes a DTM
generator to produce tone signals when-dialling digits, and wherein the
tone signals are used as the test signals. 4. A method as clained in
claim1 or claim2 wherein the tel ephone includes a noise generator whose
output is- used as the test S|gnals

'ORIGINAL
COMPLETE SPECIFICATION
STANDARD PATENT

Invention Title:
" "TELEPHONE SIDE TONE ARRANGEMENT"
- The following Statement is a full description of

this inivention, including the best method of

performing it known to us:-



-20 5. A nmethod as clainmed in claim4 wherein, in response to a
predeterm ned dialled nunber the tel ephone is connected tr F=t=e e
the tel ephone exchange before the nethod is carried out. i,HEPUMHﬂMEMNBHﬂET
optim sing the side tone signal level in a telephone set gubstaftg MNWI%
herein described with reference to the acconpanyi ng draw gku 25m"_mz, .........

~arrangenent for optimising the side tone signal |evel in & Fephone —Ssel
having two or nore sel ectable side toﬂdznetwprks; a signal generator to
apply a signal to the transm ssion path; control neans to individually
activate each side tone network while the signal is applied to the.

transm ssi on path;. 30 : si de tone neasuring nmeans to neasure the
side tone .l evel produced by each side tone network; storage neans to store
the result of the neasurenments of the side tone 9 : ' :
—fe
Telephone sidetone

cancellation bridge

_@_—;l-— Analeg £ >< __g——-b lo exchange line
1 mux _ L

— 73—

| = | ' - ATx

9 . ' Tone Gen.
(DTMF generator)

Figt




Fevel s; corrparl son neans to conpare the results of the nmeasurenents to
sel ect the side tone network which prowvi des the opti mum ggde=t-one-level
the control neans causing the selected side tone network tREFbﬂ%Mﬁm%
as the tel ephone side tone network. 8. . An arrangerrent as cl : n,

7 wherein the control neans is-a mc : ! B0 -
claimed inclaim7 or claim8 V\hereléggﬁgﬁnal generat O ses—th
“tel ephone set's DIM generéator arrlzd wherein the 10  neasuri ng of the side

tone levels is. generator is generating DIMF .
dialling signals. 10. An arrangenent as claimed in claim7 or claim8
“wherein the si 0 (o)

e o § e Pl B Chorifs BOYGF 1980 FoRRl sbboroR Bt {PRRERBRIRS
i s responsf wee télephonedaniiroprursesdbal| BY switbishgtinte eig Yrangissionsoicst i on

.of a side tone network when-a call has been established in response to the
di al ling mtqrn@q&@g@@@maﬂ@uoﬁg,mmne networks, 21 to Z4, applying a test signal

from a signal generator 8 with each side tone network measunng the side tone -

level prod_uced by each side tone network in a measuring circuit 9, storing the -

" measured results in RAM and comparing the results to identify the network
which produced the optimum side tone level, and selecting this network as the
side tone network for the telephone.
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REPLACEMENT SHEET

17, ’An arr 1 sing the side tone of a tel ephone set
Substantlal mﬁm ﬁlli i bed with reference to tj}%&%omqa—n#—»—m——}
draw ngs. - FI RST DAY OF MARCH 19 SRé#mﬁuEw@Siﬁmtl A\
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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:
5 providing a telephone set with two or more selectable side tone
networks;

manually or automatically initiating application of test signals in the transmitter path
of the telephone with each of the side tone networks individually connected in the
telephone network;

automatically measuring the side tone produced by each side tone circuit;

10 selecting the sidetone circuit which produces the side tone nearest to a
predetérmined optimum side tone level. ]
2. A method as claimed in claim 1 wherein t.he 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
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.

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

25 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 ngtwork while the
signal is applied to the transmission path; ,

30 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



