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AURAL ANNUNCIATOR CIRCUIT FOR A RECEIVER 

&'\ bo H=>4-3 - ( . 
\~~VO~ 

10 . Backmund of the lnyeption 

The present bmmtion relat.es generally to receivers, and, more 

parlicularly, to an aural annunciator circuit for a receiver, such as a 

radio receiver portion of a radio transceiver.· · 

15 A communication system is comprised, at a minimum, of a 
receiver and a transmitter int.erconnect.ed by a communication 

to transmit a signal upon the communication channel, and the 

receiver is operative t.o re~ the signal transmitted upon the 

20 communication channel. 

A radio communication system is a communication system in 

which the communication channel is comprised of a radio frequency 

channel. A radio frequency channel is defined by a range of 

frequencies of the communication spectrum. 

25 The transmitter which forms a porlion or the radio 

communication system includes circuitry for converting information 

int.o a signal of a form.permitting transmission thereof upon the 

radio frequency channel. · Such circuitry includes modulation 

circuitry which performs a process referred t.o as modulation. In 

30 such modulation process, information to be transmitted upon the 

radio frequency channel is impressed u~ a radio frequency 

electromagnetic wave; the radio frequency electromagnetic wave is 

commonly referred to as a carrier .signal. The resultant signal, 

formed of the combination of the carrier signal and the information. 

·~·. 

11: 



-2-

is commonly referred to as a modulated signal. Such resultant 
signal is also referred to as a communication signal as the modulat.ed 
signal includes the information which is to be communicated by the 

transm;tter to the receiver. 

5 Radio communi~tion syst.ems are advantageous in that the 

tnmsmission channel, comprised of the radio frequency channel, 

does not require_ any physical intercmmection between the 
tranmdtter and the receiver. Information. once modulated to form 

10 A two-way communication system is a communication system. 

similar to that above-described, but which further permits 

tranmnission and reception of information at two or more locations. 
Each location of such two-way communication system contains both a 
transmitter and a receiver. A two-way radio communication system 

15 is a radio communication system similar to that above-desm1>ed, but 

which similarly permits both tnmmrisaion and reception of 

information at the two or more locations. 
In the two-way radio communication system. the transmitter 

and the receiver positioned at a single location typically comprise a 
20 single unit referred to as a radio transceiver, or, more simply, a 

transceiver. A transceiver capable of simultaneous operation both to 
transmit and to receive a communication signal is referred to as 
being capable of full duplex operation. 

Cellular radiotelephones and cordless phones are two 

25 examples of consumer products comprised of radio transceivers. 
(Cordless phones are also sometimes referred to as "patio" phones.) 

Both cellular radiotelephones and cordless phones are 
advantageously utilized to permit users thereof to communicate 
therethrough with a user of conventional, telephonic· apparatus of a 

30 conventional, wireline telephonic network. Because no physical 

interconnection is required between a cellular or cordless phone and 

the conventional, telephonic apparatus of a wireline network, such 
phones permit increased convenience of communication in some 
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instances, and, in other instances, permit communication in 
instances in which eommunication would otherwise not be possible. 

Cellular and cordless phones are constrw:t.ed to be operative in 
manners mmlar to the conveDtionaI tel•phonic apparatus or the 

5 conventional, wireline network. That is to say, both cellular and 
cordless phones typically include handsets or mmensions at least 
aimttar to correspondmg dimensions or handset portions or 
conventional telephonic apparatus. Also, the handsets of cellular 
and cordless phones also include both speaker portions and 

10 microphone portions for conversion or received signals into aural 
signals and conversion or aural signals into signals suitable for 
transmission, respectively. 

However, because the .handsets or cordless phones and the 
handsets of many constructions or cellular radiotelephones are 

15 actually radio transceivers, the bandseta or such cellular and 
cordless phones also include both transmitter and receiver circuitry. 
As the cellular and cordless phones are operable in manners similar 
to operation of conventional telephones, cellular and cordless phones 
oftentimes include annunciator circuitry housed within the handsets 

20 thereof to indicate times when a mmmunication signal is 
transmitted to the cellular or cordless phone. 

Operable in manners similar to the operation of a conventional 
ringer assembly of conventional telephonic apparatus, the 
annunciator circuitry or the cellular or cordless phone handset is 

25 operative tO generate an intermittent, aural signal imitative of the 
ringing of the ringer assembly or the conventional telephonic 
apparatus. The aural signal generated by the annunciator circuitry 
housed within the handset housing or the -cellular or cordless phone 
must be of a signal magnitude great enough to provide adequate 

30 annunciation of the received signal. That is to say, the volume or the 
aural signal generated by the annunciatQr circuitry must be great 
enough to be noticeable. Because the annunciator circuitry is 
contained in the handset assembly, the signal level. while of a 
suitable level when positioned away from a potential user of the 
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ceJlular or cordless phone may be of an unpleasantly high volume 
level when the handse~ is posi~oned proximate to an ear of such user. 

Annunciator circuitry, carriecl with thf! handset of the cellular 
or cordless phone and operable to pnerate an aural annunciation 

5 signal alt.emately of a normal signal level when the handset of the 
cellular or cordless phone is likely to be positioned away from the user 
or of a reduced signal level when the handset of the cellular or 
c:ordless phone is likely to be positioned proximate to a user would be 
advantageous. 

10 
Smpmm of the Inyention 

The present invention, accordingly, advantageously provides 
annunciator circuitry for indicating times when a signal is 

15 tranmniUed to a receiver. 
The present invention farther advantageously provides an 

aural annunciator circuit which generates an aural signal 
alternately of a first maximum signal level or of a aeconc1 mayjmmn . 

signal level. 
20 The present invention includes further advantages and 

features, the details of which will become more apparent by reading 
the following detailed description of the preferred embod;ments. 

In accordance with the present invention, therefore, an aural 
annunciator circuit for indicating times when a signal is transmitted 

25 to a receiver is disclosed. The receiver has receiver circuitry housed 
within a housing comprised of a first housing portion and a second 
housing portion hingedly c:mmected tberetogether. Detection is made 
at times when the signal is transmitted to the receiver. A receiver­
c:onfiguration switch is actuatable into a first switch position when 

30 the receiver is configured in a first receiver position and is actuatable 
into a second sWitch position when the ~ver is configured in a 
second receiver configuration,. A aural signal of a first maximum 
signal level is generated when transinission of the signal to the 
receiver is detect.ed and the receiver-configuration switch is 
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positioned in the first switch position. The aural signal is generated 
to be of a second mazjmum signal level when transmission of the 
llignal t.o the receiver is det.ected and the receiver-configtion 
switch is positioned in the second switch position. 

BriefDescription of the Dmwjpp 

The present invention will be better understood when read in 
light of the accompanying drawing& in which: 

10 FIG. 1 is a pmspective view of a radio transceiver of a preferred 
embodiment or the present invention which includes annunciator 
c:ircaitry of"the present• invention mustrating the radio transceiver 
positioned in an open-radio «:ordigmaticm; 

FIG. 2 is a side, elevational view of' the radio tranac:eiver of 
15 FIG. 1 as the tnmsr,eiver is rotated into a closed-transceiver 

configuration; 
FIG. 3 is a block diagram of the annnndator circuitry ofa 

preferred embodiment of the present invention; 
FIG. 4 is a block diagram of annunciator circuitry of an 

20 alternate, preferred embodiment of the present invention; 
FIG. 5 is a chart listing relative signal volume levels permitted 

during operation of the annunciator circuitry of a preferred 
embodiment of the present invention; 

FIG. 6 is a flow diagram listing the metbocl st.eps of a preferred 
25 embodiment of the method of the present invention; and 

30 

FIG. 7 is an algorithm listing a preferred method of the present 
invention. 

Deacription of the Preferred -Embodiments 

Referring first to the perspective ~ew of FIG. 1, a radio 
transceiver, referred to generally-by reference numeral 100, of a 
preferred emboffiment of the present invention is shown. Radio 
transceiver 100 includes transmitter circuitry and receiver circuitry 

11' 
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operable to transmit and to receive radio frequency signals. The 
c:ircuitry ~radio transceiver 100 may be of a design, for ezample, to 
form a cellular radiotelephone or, altemately, a cordless phone. 
Transceiver 100 is formed of first housing portion 106 and aeconc1 

5 housing portion 112. Housing portions 106 and 112 are hingedly 
c:mmected theretogether by a hinge pin (hidden from view in the 
figure) by way of hinge arms 118 and 124 extending beyond the first 
and second housing portions 106 and 112, respectively. Relative 
pivotal movement of the first and second housing portions 106 and 112 

10 is permiUed about the hinge connection formed between the two 
housing portions. 

First Jiousing portion 106 supports speaker assembly 130 
positioned at a face amface of the homing portion. Keypad interface 
136 and light emitting diode 142 are also positioned at the face surface 

15 of housing portion 106. Battery pack 148 is mounted upon a rear face 
amface of housing portion 106 to be carried therewith. Battery pack 
148 is coupled to the electrical circuitry of tTanseeiver 100 to power the 
circuitry with energy stored by battery pack 148. 

Microphone 154 is positioned at a face surface of second. 
20 housing portion 112. Microphone 154 is electrically connectecl to 

transceiver circuitry housed within housing portion 106 of the 
tnnaceiver. Speaker assembly 130 and microphone 154 are spaced 
apart by distances corresponding to distances separating a speaker 
and microphone portion of a handset of conventional telephonic 

25 apparatus. 
A magnetic reed switch 158, represented in the figure by a 

block shown in hat.ch, is supported within housing portion 106. The 
reed switch-158 is a two-pole switch and is actuatable between first 
and second switch positions responsive to a moving magnetic field 

30 applied to the switch. 
Magnet 164 is supported within second housing portion 112 and 

is represented in the figure by a block, shown in hatch. Beed switch 
158 and magnet 164 are supported at locations along the respective 
housing portions 106 and 112 such that, when second housing portion 

II 
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112 is pivoted about the hinged connection with first housing portion 
106 in a direction indicated by arrow 170, a face surface of second 
housing portion 112 abuts against a face amfiice of housing portion 

106 in a tandem nlaticmahip. When mat.eel into such position. 

5 magnet 164 is positioned prozimat.e to reed switch 158. 
Rotation of secancl housing portion 112 into the position whereat 

the fiice surfaces of housing portions 106 and 112 abut against each 
other causes c:orrespondiDg rotation of magnet 164. When magnet 
164 is rotated into the poaitian pnnim•t.e to teed switch 158, the 

10 magnetic field ezerted by magnet 16' cames actuation of reed switch 

158. Analogously, when first and aec:cmd housing portions 106 and 
112 are initially positioned in the abutting face-to-face relationship, 
and second housing portion 106 is thereafter rotated in a direct.ion 
reverse to that of_ arrow 170, the removal of the magnetic form ezerted 

15 by magnet 164 again causes actuation of read switch 158. It should, of 
course, be understood that other types of switchea may be used in 
substitution for magnetic reed 1wit.ch 158. For instance, and without 
way of limitation, a Ball efl'ect aemor may altemately be UBed to 
perfOrm. the functiona of magnetic reed switch 158. 

20 When radio transceiver 100 is positioned, as illustrated in FIG. 
1, in a configuration in which aecond housing portion 106 extends at 
an angle beyond first housing portion 106, the transceiver shall 
hereinafter be referred to as being in the "open position." 

FIG. 2 is a side, elevational view of transceiver 100. In the view 
25 of FIG. 2, however, second housing portion 112 is rotated about the 

hinged connection with first housing portion 106 towards the position 
in which a face surface of second housing portion 112 abuts against a 
face surface of first housing portion 106. Continued rotation of second 

housing portion 112 is permitted until the face surface .of second 
30 housing sunace 112 abuts against the face surface of first housing 

portion 106 in the abutting face-to-face ~tionship therewith. Such 
positioning of the second housing portion 112 relative to first housing 
portion 106 is represented in the figure by the hatch lines designated 
by reference numeral 112'. 

11: 
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When radiotelephone 100 is positioned, as illustrat.ed by the 
relationship between first housing portion 106 and second housing 
portion 112' of FIG. 2, in a configuration in which the aeccmd housing 
portion is positioned in the ~relationship against a face 

5 aurface of first housing portion 106, the tranllC'liver aha11 hereinafter 
be referred to as beinc in the •ctoled position.• 

· It should be not.ad that, when tzanaodver 100 is positioned in 
the open position, a uaer of the tnmeceiver may operate the 
transceiver to transmit and to receive communication signals. The 

10 length of transceiver 100, when positioned in the open position, 
permit.a the user to speak into microphone 154 and to listen to signals 
generated by speaker assembly 130 iD a.manner C01Te8J>Onding to. 

operation of a handset of conventional telephonic apparatus. 

Conversely, when transceiver 100 is positimied in the dosed position. 
15 the transceiver is positioned for carriage and storage. When 

transceiver 100 is positioned in the dosed position, second housing 
portion 112 supportively covers actuatian switches ·orkeypad interface 
136 to prevent inadvertent actuation of any of the actuation bys 
thereot Typically, therefore, when radio tmnsceiver 100 is not in use. 

20 the transceiver is positioned in the clos~ configuration. 
Accordingly, prior to transmission of a signal to tnmseeiver 

100, transceiver 100 is typically positioned in the closed configuration 
shown in FIG. 2. When a signal is transmitted to transceiver 100, 
annunciator circuitry of the tran~ver generates a signal indicating 

25 the transmission of a signal to the transceiver. The annunciator 
circuitry is typically operative to generate a aigDal analogous to the 
intermittent ringing signal generated by corresponding circuitry of 
conventional telephonic apparatus. 

Responsive to such a signal, a user of tnmsceiver 100 rotates 
30 second housing portion 112 in a direction opposite to that of arrow 170 

of FIG. 1 to position transceiver 100 in the open configuration ofFIG. 
1. Ezisting tnmsceivera of constructions corresponding to 
transceiver 100 are operative to "tum-on" in a manner analogous to 
placing conventional, telephonic apparatus in an "oft"-hook" condition 
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when transceiver 100 is configured out of the dosed configuration and 
into the open configuration. Thereafter, a user of transceiver 100 may 
communicate theretbrough in a manner analogous to 
c:ommnnfoation through a handset of ~nvenfional telephonic 

5 apparatus. 
Beed switch 168, actuatable by magnet 164, is utilind to provide 

an indication of the configuration m which transceiver 100 is 
positioned. Actuation of switch 158 as tranaceiver 100 is configured 
out of the closed configuration and into the open configuration is 

10. ntjljwd by the circuitry of transceiver 100 to-tum-cm the transceiver 
thereby to pennit a user of transceiver 100 to mmmunicate 

there through. 
When transceiver 100 is not being utmH(f to mmnmnicate 

therethrough. the transceiver is typically configured m ~ closed 
15 configuration in which the tnmsceiver may be more conveniently 

carried. In such configuration, it is pmerally desirable to generate 
an aural signal of a relatively high signal level to indicate times when 
a signal is tranmnitted to the transceiver as the transceiver is 
generally not positioned prmimate to an ear of a user when the 

20 transceiver is configured in the closed configuration. An aural 
signal generated of the relatively high signal level is advantageous, of 
course, for the reason that the aural signal is more noticeable. 

When. transceiver 100 is configured in. the open configuration, 
conversely, the transceiver is more likely to be positioned in. closer 

25 proximity to the user even. when the tnmsceiver is not being utilized 
to communicate therethrough. (For instance. the user may be 
simulating operation of the tnmsceiver for purposes of 

demonstration.) An aural signal generated by the ~ciator 
circuitry when the transceiver is positioned m close proximity to the 

30 user may, as previously noted, be of an unpleasantly loud volume. 
Because reed switch 158 is operative to provide an indication of times 
when the transceiver is in the open configuration and, alternately, in 
the dosed configuration, the switch position of read switch 158 may be 
utilized to cause the annunciator circuitry of the transceiver to 
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generat.e an aural signal of difiering signal level magnitudes 
depending upon the configuration of the transceiver. 

Namely, when tranac:eiver 100 is configured in the closed 
configuration, the aural signal generated by the anmmciator 

5 c:irmitry may be generally advantageously of a relatively high signal 

level m•gnjtude, whereas, when the transceiver is configured in the 
open configuration, 8D aural mgnal generated by the annunciator 
circ:aitry of a lower signal level is likely to be preferable. 

Taming next to the partial block. partial cil'cuit diagram of 
10 FIG. 3, the circuitry comprising tn1nsceiver 100, and here referred to 

generally by reference numeral 200, is shown. Signal 206 transmitted 
by transmitter 212 ia received by ant.enna 218. Antenna 218 converts 
the e1ectromagnetic wave signal received thereat into an electrical 
signal on line 220 which is coupled to receiver circuitry 224. Receiver 

15 circuitry 224 includes down conversion and demodulation circuitry 
for down-converting and demodulating the signal received by 
~na 218. Once demodulated, certain of the signals received by 
receiver circuitry are generated on line 228 and are supplied to 
speaker aasembly 230 which c:orresponds to speaker assembly 180 of 

· 20 FIG. 1. 
Receiver circuitry 224 is further coupled, by way of line 236 with 

processor 242. Line 236 is, as illustrat.ed, a two-way line permitting 
information to be transferred between receiver circuitry 224 and 
pi'OceBBor 242. Processor 242 is also coupled, by way of line 244, with 

25 transmitter circuitry 248. 
Transmitter circuitry 248 is also coupled, by way of line 250, 

with microphone 254 and, also, to antenna 218, by way of line 220. A 
signal applied to microphone 254 ia C:onverted into Rn electrical signal 
on line 250. which, when applied to transmitter circuitry 248, is up-

30 converted in frequency and modulated to permit thereby transmjssion 
of a modulated signal by antenna 218. 

It should be noted that receiver circuitry 224, processor 242 and 
transmitter circuitry 248 are oftentbiies collectively referred to as the 
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at least in part. to control operation of receiver c:ircuitty 224 and also 
tnmami~ c:ircuitty 248, proc:essor 242 is sometimes represented to 
fmm portions. alternat.ely,.of receiver and tranmritter circuitry 224 
and 248, reapectively. .• . 

5 Switch 258 is c:oupled to an input of pz'CIC8880r 242. Switch 258 
mrrespcmds to reed mt.ch 158 of tramc:eiver 100 o!FIG. L An 
indication of the &Wit.ch position of awitch 268, here filustrated to be in 
either a c1oaecl position or an open position. is provided to processor 
242. Hence, processor 242 ia provided indications of times when the 

10 transceiver is configured in the open or closed configurations as 
switch 258 is positioned in a first mt.ch position (e.g., a closed switch 
position) when the tnnw.:eiver is positioned in the closed 
configuration and is positioned in a second switch position (e.g., an 
open switch position) when the transceiver is positioned in the open 

15 . configuration. 
Processor 242 is also coupled by way of line 264 to 

prognnnmable amplifier· 270. The value of the signal generated by 
processor 242 on line 264 is operative to control the gain of the 
amplifier. AmpHfier 270 is further auppliecl with an oac:illating 

20 sigr"al generated by tone osciDat.or 276 by way ofline 282. (Tone 
oscillator 276 may include circuitty to cause the signal generated 
thmeat to be generated only intermittently, analogous to the 
intermittent generation of a ringing signal of ringer circuitry of 
conventional, telephonic apparatus. Additionally, tone oscmator 276 

25 may actually be comprised of two or more tone oscillators, each of 
which generates a tone which is thereafter combined.) The 
oscillating signal supplied on line 282 to programmable amplifier 270 
forms the input signal to amplifier 270. Such input signal is 
amplified by a gain corresponding to the value of the signal applied to 

30 amplifier 270 by processor 242 by way of line 264. Amplifier 270 
generates an amplified signal on line 286 which is applied to 
annunciator speaker 292. · 

When a signal tnmsmitted to the transceiver is received at 
ant:enna 218 and supplied to receiver circuitry 224, an indication of 

35 such received signal is supplied to processor 242. Processor 242, in 
turn, generates a signal on line 264 to cause the gain of 

II' 
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programmable amplifier 270 to be great enough to cause an output 
mgnaJ to be ganerat.ed by the •mpUfier 270 and applied to annunciator 
speaker 292. The~- of the aignal pn81'1lted by processor 242 on 
line 264 is fmth~ wriab1e responsive u," the positioning of switch 258. 

5 When switch 258 is in a first switch position (corresponding to 
times tran"Ceiver 100 is amfigmed in the doe.Mi configuration), and a 
signal tnmamitted to antenna 218 is detected by :receiver circuitry 224, 
the value of the tdgnal generat;ed by processor 26' is of a level to cause 
the phi of programmable amplifier 270 to be of a relatively large 

10 Value. The aural signal generated by annunciator speaker 292 is 
thereby of a relatively large magnitude. 
~ canveraely, switch 258 is in a second switch position 

(corresponding to times when transceiver lOO is configured in the 
open configuration), and a signal transmitted to antenna 218 is 

15 detected by :receiver circaitry224, the value of the signal generated by 
processor 264 to control the pin of amplifier 270 is of a relatively low 
~ue. The aural signal generated by annunciator speaker 292 is 
thereby of a relatively low magnitude. 

The elements of transceiver circuitry positioned within block 
20 294, shown in hat.ch, are collectively referred to as annunciator 

circuitry as such circuit elements together permit generation of an 
aural indication of times when a signal is tranmritted to the 
transceiver. When a user of the transceiver accepts reception of the 
signal transmitted thereto (i.e., once the user •answers• the 

25 transceiver), processor 242 causes the signal to be generated on line 
264 to be of a level to prevent generation of an aural signal by 
a.mlunciator speaker 292. CProcessor 242 may, for example, cause no 
signal to be generated on line 264.) As a user of the transc:eiver 
typicaDy accepts reception of the signal transmitted to the transceiver 

30 by configuring the tnmsceiver out of the closed configuration and into 
the open configuration, an indication of acceptance of reception of the 
transmitted signal is also indicat.ed by actuation of switch 258. 

Transceiver circuitry 200 further includes switches 296 and 298 
which are also coupled to inputs of processor 242. Switches 296 and 
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298 me operative to control mmmum signal levels of the signal level 
of the aural signal generated by annunciator speaker 292. First 
switch 296 is actuatable to inc:reaae the maximum signal levels of the · 
wignal• generated by annnnci.ator speaker 292, and second switch 298 

5 is operative to decrease the maxjmmn aiaP'al levels of the signal 

generated by •nmmciatar 292. Bence. the value of the signal 
generat.ecl by procesaor 264 to control the pin of programmable 
amplifier 270 is dependant nOt ~ u.pan the position of nit.ch 258, 
but also actuation of first and MCODc1 switchu 296 and 298. 

10 Processor 242 is operative to determine the number of times in 
which either nit.ch 296 or 298 ia actaat.ec1 and to det.ermine the 
mmimmn value of which the signal generated on line 264 may take 
responsive thereto. For instance. four clifrenmt maximum signal 

level c:ombinations may be select.ecl by actuating one or the other of the 
15 switches 296 and 298 a desired number of times to increase or to 

decrease. the maxjmum signal level values permitted of the signal 

generated by annunciator speaker 292. 
Turning nezt to the partial block. partial circuit diagram of 

FIG. 4, tnnsc:eiver circuitry, referred to pnera1ly by reference 
20 numeral 400, of an alt.emat.e, preferred embodiment of the present 

invention is shown. Similar to the operation of circuitry 200 of FIG. 3, 
transceiver circuitry 400 of FIG. 4 ia operative to receive a signal, here · 
signal 406, transmjttecl by a transmjtt.er, here trsnsmjtter 412. 

Antenna 418 receives the signal tnnsmjtted thereto and 
25 converts the signal int.o an electrical signal on line 420 which is 

applied t.o receiver circuitry 424. Deceiver circuitry 424 down-converts 
in frequency and demodulates the signal supplied theret.o, and 
generates a signal on line 428 which is applied to speaker assembly 
430. 

30 Receiver circuitry 424 is coupled ·by way of line 436 to processor 
442. Processor 442 is also coupled, by way of line 444, with tnmsmitter 

circaiby 448. Transmitter circuitry is operative to modulat.e and to 
up-convert in frequency a signal supplied thereto on line 450 by 
microphone 454. 

II 
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Switch 458, which corresponds to swit.ches 258 and 158 of 
preceding figures, is applied to an input of processor 442. 

Proceasor 442 generates a signal cm line '64 reapansive to times 

m which receiver 424 det;ecta reception or signal 406 by 8Dt:enna 418. 

5 · 1'be signal generated cm line "'ia operative to ccmtrol positioning of 
switch 466. When the aipal ia pnerated an line '64, switch 466 is 
actuated int.o a closed position; when no signal is transmitted an line 

464, awitch 466 is actuated mto an open paaition. 
One side of switch '66 ia coupled to an output of amplifier 470 

1 O through resistor 47L AmpH&er 470 is configured in a multiplier 

configuration with parallel-positioned feedback resistors 472 and 473. 

Switch 474 is positioned m series with resistor 473. When switch 474 

is positioned in an open position. resistor 473 does not form a portion 

of the amplifier loop. Ccmvenely, when switch 474 is positioned in a 
15 closed position. resistor 473 forms a portion of the amplifier loop. 

Thereby, the position of switch 474 affects the gain of the amplifier 

circuit. When switch 474 is in the open position. the gain of the 
amplifier circuit is relatively high; when switch 474 is cloaed. the 
gain of the amplifier circuit is relatively low. 

20 A signal generated by processor 476 is operative to actuate 

&Witch 474 either int.o an open position or into-a closed position. 

thereby to control the gain of the amplifier. And. processor 442 

generates the signal cm line 476 only during times in which switch 

458 is in a first switch position. When switch 458 is in a second 

25 switch position. no signal is generat.ed OD line 475. When a signal is 
generat.ed on line 475, switch 474 is actuated into an open position; 

when no signal is generated OD line 476, switch 475 is actuated into a 

closed position. Thereby, when switch 458 is positioned in the first 
switch position, the gain of amplifier 470 is relatively high. and when 

30 switch 458 is positioned in a second switch position. the gain of 

amplifier 470 is relatively low. 

An oscillating signal generated by tone oscillator 476 is applied 

by way of line 482 to a negative input of amplifier 470. (Oscillator 476, 
similar to oscillator 276 of transceiver circuitry 200, preferably 
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includes circuitry to cause .only intermitt.ent generation of the 
oacillating signal.) When awitcb 466 and swit.ch 474 are in dosed 
positions; annunciator speaker 492, coupled to a second aide of switch 
~generates an aural @pal of a nlatiTely low magnitude. When 

5 switcb 466 ism the c:loaecl position and awitch 474 is in an open 
position, annunciator speaker 492 pnerat.ea an aural signal of a 
relatively high magnitude. Anet. when iwitch 466 is in an open 
position, no signal is generated by annunciator apeaker 492. 

Once a user of a transceiver embodying transceiver circuitry 
10 400 accepts reception of the signal transmitted to the transceiver 

circuitry, a signal generated on line 464 causes actuation of awitch 
466 into an open position, thereby to terminate continued generation 
of an aural signal by annunciat.or speaker 492. Similar to the 
procedure described previously, when a user configures the . 

15 tnmsceiver out of the closed configuration and into the open 
configuration, the actuation of swit.cb 468 may be utiJjr.ed t.o cause 
corresponding actuation of awitch 466 into an open position. 

The elements enclosed within block 494, shown in hatch, form 
the annunciator circuitry for annunciating times when a signal is 

20 transmitted to the trananriver circuitry. 
Transceiver circuitry 400 of FIG. 4 further illustrates switches 

496 and 498 which corresponcl to Bwitdies 296 and 298 of tran'V.eiver 
c:ircaitry 200 of FIG. 3. As operation of iwit.chea 496 and 498 is 
similar to operation of awitcbea 296 and 298 of transceiver circuitry 

25 200, operation of such swit.cbes shall not agahl be described. 
FIG. 5 is a chart of an aemplmy representation of 

relationships between maximum signal level values of the aural 
signals generated by annunciator speakers 292 and 492 of transceiver 
circuitries 200 and 400 of FIGS. 3 and 4. In the exemplary 

30 embodiment, switch pam 296-298 and 496-498 are actuatable t.o form 
four separate volume steps. That is to say, actuation of individual 
ones of switch pairs 296-298 and 496-498 permit selection of maximum 
signal levels of the aural signals generated by annunciator speakers 
292 and 492 (as contl"olled by the level gain of programmable amplifier 
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270 and amplifier 470). Volume steps are indicatecl in the column at 
the left..hand side of the figure. A maximum volume step ia 
represent.ad by volume step 1, and a minimum volume step ia 
npreaent.ecl by vo1ame step 4. ColamDS·labelled switch positions 1 

5 and 2 represent the volume levela, in t.erms of decibels, of the signals 
pnerat.ed by the annunciator circaitr.Y when awitcbea 158, 258, or 458 
of the prececting figures 8re positioned in the &rat or second switch 
positions. 

A default setting of volume at.ep ane, for instance. may be 
10 ll8lec:ted at which maximum aipal levela when switches 258 and 458 

are positioned in first and second switch positions are selected t.o be of 
sreate&t signal level values. By actuating second switches 298 and 498 
a first time, second volume step ahown in the chart ia selected 
whereat maximum signal levela of signals generated by annuncia~r 

15 speakers 292 and 492 are somewhat reduced. Actuation of second 
switches 298 or 498 a second time c:ames selection of a third vo1mne 
st.ep whereat the maximum signal levels of the signals generated by 
annunciator speakers 292 or 492 are amnewhat fUrtber reduced. 
Additional actuation of switches 296 or 496 cause a fourth volume step 

20 to be se1ec:t.ed. 
Actuation of first switches 296 or 496 causes a reverse process, 

that is, incremental increase of volume steps. Other numbers of 
volume steps, and other manners of selecting such volume steps 
may, of course, be alt.ernately utitiacl 

25 FIG. 6 is a flow diagram, referred t.o generally by reference 
numeral 600, listing the method steps of the method of a preferred 
embocliment of the present invention. The method aurally 
annunc:iat.es times when a signal ja tnm•mitted t.o a receiver. The 
method includes the steps Gt and as indicated by block 606, detecf:jng 

30 when the signal ia transmitted t.o the receiver. Next, and as indicated 
by block 612, a receiver configuration swi~ is actuated int.o a first 
switch position when the receiver is configured in a first receiver 
configuration, and is actuated into a second switch position when the 
receiver is configured in a second receiver configuration. Next, and 

II 
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as indicated by block 618, an aund mgnal of a first maximum signal 
level value is generated when a signal t.nnsmitted to the receiver is 
detected and the nceiver canfipraticma nit.ch is positioned in a first 
nitch posit.ion.. The ama1 aipal U of-A aeccmd muimum aignal 

5 leva1 value when tnnamjajon of a signal to the receiver is detected 
and the nceiver-configaration switch ia poaitioned in a HCODd switch 
position. 

Finally turning now to the logical flow diagram of FIG. 7, an 
algorithm, referred to pnera1ly by reference numeral 650, of the 

10 preferred emlvutiment of the present invention, ia abown in logical, 
flow~ form. First, after ent17 to start block 656, and as 
indicat.ed by block 662, a~ frequency dvnme1 ia monitored for 
tranamjssion of a .Opal to a receiver. Next, and as indicated by · 
decision block 668, a detemrination is made as to whether a signal 

15 has been tnnanritted to the receiver. If DO tzanmritted signal has 
been c1etected, the DO branch U taken from decision block 668 and 
monitoring of the channel is continued. 

If a tranll11ritted signal baa been c1etected, a yea branch is taken 
to clecision b1oc1c 669 whereat a det.ermination is made as to whether 

20 the maximum volume of the annuncia~ c:ircuitr,y, as set by the 
swit.c1i pairs, auch as nritdi pain 296-298 and 496-498, is set at 
volume st.ep L 

If ao, a yes branch is taken to decision block 674. If not, the DO 

branch is taken to block 671, and an aural signal of a level 
25 c:orrespcmcting to the selected volume step is generated. Then, at 

decision block 676, a determination is made as to whether the signal 
t.nnsnritt.ed to the receiver has been ac:cepted for reception. If ao, the 
yes branch is taken; if not, the DO branch is taken and the aural 
signal is continued to be generated. 

30 If' the yes branch is taken from decision block 669 to decision 
block 674, a determination is made as to whether the receiver­
c:onfiguration switch (such as awit.ches 158, 258 or 458 of the 
precwting figures) is positioned in a first switch position. (The 
receiver-configuration is positioned in the first switch position when 

II 
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. the transceiver is configured in the closed configuration.) If the 
switch is in the first switch position, the yea branch is taken and an 
aural aigna1 of a first maximum signal level is generated. as 
indicated by block 680. If the switch is Jiot iD the first switch position 

S the DO branch is taken and the aural signal of the second maximum 

signal level is generated, aa·mmcated by block 686. 
If the yea branch is~ from decision block 674, and the 

aural signal of the first maximum aignal level is generated, a 

det.er.mination is then maclet as indicated by decision block 696 as to 
10 whether the signal tnmsmitted to the receiver has been accepted for 

reception. If ~e signal has not been acCepted for reception, the no 
branch is taken from decision block 696, and the aural signal of the 
first maximum signs] level is c:ontinued to be generated. Ir, 
converselyt the signal tnnnnitt.ed to the receiver has been acCepted 

15 for reception, the yea branch is taken from decision block 696 and 
generation of the aural signs] is terminated. 

If the no branch bas been taken from decision block 674 and the 
aural signal is generated to be of the aecOnd madmum signal level, a 
det.ermination is thereafter madet as inclicat.ed by block '106 as to 

20 whether the signal transm.ittecl to the receiver has been accepted for 
reception. If the signs] has not been accepted for reception, the no 
branch is taken from decision block 706, and the aural signal is 
continued to be generated. n: conversely, the signal transmitted to 
the receiver has been accepted for reception, the yes branch is taken to 

25 block 700 and generation of the aural signal is terminated. 
While the present invention has been descn"bed in connection 

with the preferred embodiments shown in the various figures, it is to 
be understood that other s;milar embodiments may be used and 
modifications and additions may be made to the descn"bed 

30 embodiments for performing the same function of the present 
invention without deviating therefrom. Therefore, the present 
invention should not be limited to any single embodiment, but rather 
construed in breadth and scope in accordance with the recitation of 
the appended claims. 
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Claims 

1. An aural alinunciator circuit for indicating times 

when a signal is transmitted to a receiver having receiver circuitry 

5 housed within a housing comprised of a first housing portion and a 

second housing portion connected theretogether, said annunciator 

circuit comprising: 

, 

means for detecting when the signal is transmitted to the 

1 0 receiver; 

a receiver-configuration switch actuatable into a first 

switch position when the receiver is configured in a first receiver 

position and actuatable into a second switch position when the 

1 5 receiver is configured in a second receiver configuration; and 

means for generating an aural signal of a first 

maximum signal level value when said means for detecting detects 

transmission of the signal to the receiver and the receiver-

20 configuration switch is positioned in the first switch position and of a 

second maximum signal level value when said means for detecting 

detects transmission of the signal to the receiver and the receiver­

configuration switch is positioned in the second switch position. 

25 2. The annunciator circuit of claim 1 wherein said 

means for detecting comprises processor circuitry coupled to the 

I. 
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receiver circuitry to form a portion thereof and an algorithm 

executable in said processor circuitry for detecting times when the 

receiver circuitry receives the signal transmitted to the receiver. 

3. The annunciator circuit of claim 2 wherein the 

algorithm executable in said processor circuitry is further executable 

to cause the processor circuitry to generat.e a signal-received output 

signal during times in which the receiver circuitry receives the 

signal transmitted to the receiver. 

4. The annunciator circuit of claim 3 wherein said 

means for generating generates the aural signal responsive to times 

when the processor circuitry generates the signal-received output 

signal. 

5. The annunciator circuit of claim 4 wherein said 

means for generating comprises a tone oscillator for generating at 

least one oscillating signal of at least one selected frequency, an 

amplifier coupled to receive the at least one oscillating signal for 

20 generating at least one amplified, oscillating signal, and a speaker 

coupled to the amplifier for generating an aural signal of a signal 

level magnitude corresponding to values of the at least one amplified, 

oscillating signal. 
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6. The annunciator circuit of claim 2 wherein said 

receiver-configuration switch is coupled to an input of the processor 

circuitry. 

7. The annunciator circuit of claim 1 wherein the first 

receiver position into which the receiver is configured to actuate the 

receiver-configuration switch into the first switch position comprises 

a closed-receiver configuration in which a face surface of the second 

housing portion is tandemly positioned in a face-to-face relationship 

1 0 with a face surface of the first housing portion. 

8. The annunciator circuit of claim 7 wherein the second 

receiver position into which the receiver is configured to actwite the 

receiver-configuration switch into the second switch position 

1 5 comprises an open-receiver configuration in which the second 

housing portion extends beyond the first housing portion at an angle 

relative thereto. 

9. The annunciator circuit of claim 8 wherein said 

2 0 receiver-configuration switch comprises a magnetic reed switch. 

10. The annunciator circuit of claim 9 further 

comprising a magnet positioned at the second housing portion, the 

magnet operative to generate a magnetic field alternately: 1.) to 

25 actuate the magnetic reed switch out of the first switch position and 

into the second switch position when the receiver is configured out of 

/ 

I 
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the closed-receiver configuration and into the open-receiver 

configuration; or 2.) to actuate the magnetic reed switch out of the 

second switch position ~d into the first switch position when the 

receiver is configured out of the open-receiver configuration and into 

5 the closed-receiver configuration. 

Iii 


