2213679 TELEPHONE STATION CIRCU T This invention relates .to tel ephone
station 5 circuits. The m crophone of a tel ephone handset responds to both
speech signals and to background noi se. Such background noise is disturbing

not only to the local user but also to a distant partﬁizvlo§v§d79 a
t el ephone conversation with the | ocal user. Tel ephone stations “are. -
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to hear the conversationThigeinvention melatiesc &hdielephons @tatiorar to

bl ock out~ rcgnmcrg.'dé@itspnly to have it enter her other ear via the handset
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20 of an expander circuit having two gain levels. In the absence of a strong speech
signal into the microphone, the gain of the transmitting amplifier is set to its |
minimum Jevel and thus reduces the noise transmitted to the receiver. When a strong
speech signal is detected, the gain of the transmitting amplifier is set to its maximum
level so that the speech signal is transmitted to the distant party at the proper level.

25 Such expanders perform reasonably well so long as the user speaks directly into the (
microphone; however, many users do not, and even make matters worse by '
positioning the mouthpiece under their chin. In such cases, there may not be
sufficient speech energy reaching the microphone to cause the expander to switch
properly. Although the switching threshold can be lowered, such lowering decreases -

30 the margin against switching due to background noise.

In U.S. Patent 3,889,059 the ambient noise level is used to proportionally
decrease the transmitted speech signal level. Although this compensates for the
natural tendency of a user to speak more loudly in a noisy environment than in a quiet
environment and results in a more constant speech signal level being presented to the

35 transmission facility, it does not address the problem of the transmission of
background noise at the location where the user is merely listening.
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35 transmssion facility, it does not addres% t he problem of the

trangm ssi on of . background noise at the | ocation where the user is nerely

| i st ening. -2 - U S Patent 3,963,868 discloses the use of a noise guard
circuit whose output: is added with the transmt and receive signals so as
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party. Wien a st ldunggﬁ;:elunhﬁmgxeaiserefthehendsemsmhspeahpgnder rai ses the
gain of the tygnsmtting anplifier back to its normal level so that the
speech signal "1s transnmtted 20 to the distant party at the proper |evel.
Background noi se is distinguished froma speech signal by the tine-averaged

characteristic of the electrical signal that emanates fromthe m crophone.

It i s t herefore eat ure of resent ntion, t hat expand ct | on is
obt awed | ' pr op e REHOTEAAROf ACERVETEIonEL leHRGRe SRHnchperakBg g A Y RPIeR fogs
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bl ock di agram i | tmassmintinggmplifieriis pheportion to the devel of background noise, thereby
reducing the noise transmitted to the receiver via the sidetone path, and to the distant
party. When a strong speech signal is detected, the expander raises the gain of the
transmitting amplifier back to its normal level so that the speech signal is transmitted
20 to the distant party at the proper level. Background noise is distinguished from a o
speech signal by the time-averaged characteristic of the electrical signal that
emanates from the microphone.
It is therefore a feature of the present invention that expander action is
obtamed in proporuon to the need for expander action. Accordingly, in a quiet
25 environment it is not important that the user speak directly into the microphone.
The invention will now be described by way
of example with reference to the accompanyi.ng drawings,
in which:

30 FIG. 1 is a block diagram illustrating a telephone station

circuit embodying the invention; and
_ FIG 2 is a schematic diagram of a preferred embod1ment of the
- invention.

35 ' Referring now to Fig e 1,
microphone 110 and loudspeaker 210 are, for examplc, partof a
conventional telephone handset. Signals emanating from microphone 110 are
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circuit enbodying the invention; and'éI'G 2 is a schermatic diagram of ‘a
preferred enbodi nent of the invention. 35 Referring now to Fig.
1, mcrophone 110 and | oudspeaker 210 are, for exanple, part of-a '
conventional tel ephone handset. Signals emanating from m crophone 110 are
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on |ead details that are included explain the novel features and are not specifically necessary
to perform the invention. - :
In Fig. 2, noise detector 120 comprises components 121-136.

20 Comparator 121 provides decoupling of the noise detector circuit from microphone
110 while amplifying the electrical signal presented to its non-inverting input on
lead 11. Capacitor 124 operates to set the DC voltage at the inverting input to
comparator 121 equal to the DC voltage present on the non-inverting input on lead
11. Diode 125 provides half-wave rectification of the signals emanating from

25 comparator 121. Resistor 126 is small compared to resistor 128 and consequently .
capacitor 127 charges rapidly. The time constant provided by capacitor 127 and /
resistor 128 is approximately 50 milliseconds which enables it to follow the envelope
of a speech signal. Resistor 134 and capacitor 135 however form a much longer time
constant (approximately 4 seconds) for the averaging of a noise signal.

30 Amplifier 131 together with diode 132 and resistor 133 are used to immediately
discharge capacitor 135 whenever the input signal envelope is below the voltage on
capacitor 135. It is noted that normal speech energy is seldom continuous for more
than 4 seconds, and that breaks in speech usually exceed 50 milliseconds. Such
speech characteristics are advantageously used to distinguish speech from

35 background noise in noise detector 120. Thus, by rapidly discharging capacitor 135
to a lower voltage level whenever a high intensity signal envelope abates for more

~than 50 milliseconds, the capacitor effectively ignores the speech signal while
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11. Diode 125 provides hal f-wave rectificaticnfcﬁ the signals emanating
from?25 conparator 121. Resistor 126 is small conpared to resistor 128 and
consequent |y capacitor 127 charges rapidly. The tinme constant provi ded by
capacitor 127 and resistor 128.is approximately 50 mlliseconds which
enables it to follow the envelope of a speech signal. Resistor 134 and
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magnitude of the output electrical signal from microphone 110.




Is returned to the sane DC voltage level as thecallector of transistor J:56
so that the DC voltage difference between the inﬁut | eads of anplifier 153

is zero. The gain of anplifier 153 is in its mat mlmmﬂn"mn when 3 :f
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and for ca sin ‘g,%transm n&,“ fr to decrease fromits nmaxi num
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oher ot n AT SEEREARRE tiednto decreanst fraf 135, Bl i F5 1St of 0
el ectri eal amjugtaprdportienadr Soithe magritude D tbe tnwjse prosponeritowbeénto t he
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i nterval generating a secon tage propor | ona e magnit ude
of the EBeec%Gpmne@FCectrl cal signal averaged over a long-tine int ervael)

andi § or decrqaswgcitrbeimnumdofn hgif ACWHRErdin ¥Ré tg%ﬁ@riﬁn@ | evel
substantlall)%mg‘éiqs to the magni.tude of the first DC vQltage_whenever the
r

magni t ulBams¥ weansCrespansjue; o the Outpuh qlgetrica 5'59 al for
' generating a first DC voltage proportional to-the magnitude of the

output electrical signal averaged over a short-time intervaT,.for
generating a second DC voltage proportional to the magnitude of the
20 output electrical signal averaged over a long-time interval, and for
decreasing the magnitude of the second DC voltage to a leével
substantially equal to the magnitude of the first DC voltage
whenever the magnitude of the first DC voltage is less than the
magnitude of the second DC voltage, whereby the resulting value of
25 the second DC voltage represents the magnitude of the noise
component. ..
3. A circuit as claimed in claim 1 wherein the generating W,
means includes means responsive to the output electrical signal for
generating a first DC voltage proportional to the magnitude of the
30 output electrical signal averaged over a short-time interval, for
generating a second DC voltage proportional to the magnitude of the
first DC voltage averaged over a long-time interval, and for
decreasing'the magnitude of the second DC voltage to a level
substantially equal to the magnitude of the first DC voltage
35 whenever the magnitude of the first DC voltage is less than the




maghi t ude of the second DC vol t age, whereby the resul t| m&m "Bﬂ”mt he
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