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1 . CEO0691R 5 AURAL ANNUNCI ATOR Cl RCUI T FOR A RECEI VERRNDTW]
Background of the Invention The present invention relates generally to
receivers, and, nore particularly, to an aural annunciator circuit for a
recei-ver, such as a radio receiver portion of a radio transceiver. 15

A communi cation systemis conprised, at a mninum of a receiver and a
transmtter interconnected by a communi cation channel. The transmtter of
t he conmuni cation systemis operative to transmt a signal upon the
conmuni cation channel, and the receiver is operative to receive the signa
transmtted upon the 20 comuni cation channel. A radi o communi cati on
systemis a conmmuni cation systemin which the comunication channel is
conprised of a radio frequency channel. A radio frequency channel is
defined by a range of frequencies of the gomunication spesgddgd1rS

The transmtter which fornms a portion of the radi o communi cati on system

I ncl udes cir§uitry for converting information into a signal of a form
permtting transm ssion thereof upon the radi o frequency -channel. Such

circuitry includes anvemrmg RECEIVESS referred
to as nodulation. In such nodulation process, Information to be

transmtted upon the radio frequency channel is inpressed upon a radio
frequency el ectromagnetic wave; the radio frequency el ectromagnetic wave is

commonly r eﬁ rr ﬂ 52 gi g ﬁai {1 @5’ Fm'#nal . The resultant signal, formed of
t he conbi natTon and the information,

The present invention relates generally to receivers, and, more
particularly, 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 interconnected by & communication
channel. The transmitter of the communication system is operative
to transmit a signal upon the communication channel, and the
receiver is operative to receive the signal transmitted upon the

20 communication channel.

A radio communication system is a8 communication system in
vﬂﬁchthg¢xunnnnﬁunﬂn1dmmnuﬂiscununimuiufazadh;ﬁtquenqy
channel. A radio frequency channel is defined by a range of
frequencies of the communication spectrum.

25 The transmitter which forms a portion of the radio
communication system includes circuitry for converting information
into a signal of a form permitting transmission thereof upon the
radio frequency channel. - Such circuitry includes modulation
circuitry which performs a process referred to as modulation. In

30 such modulation process, information to be transmitted upon the
radﬂ:ﬁequenqycﬂuuumﬂisinunesmulupqnaaradk:ﬁequenqy
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,



-2-,is4connDnIy referred to as a nodul ated signal. Such resultant signal is
also referred to as a comuni cation signal as the nodul ated signal includes
the information which is to be comrunicated by the transmtter to the
receiver. 5 Radi o communi cati on systens are advantageous in that the
transm ssi on channel, conprised of the radio frequency channel, does not
requi re any physical interconnection between the transmtter and the
receiver. Information, once nodul ated to formthe nodul ated signal, nay be
transmtted over |arge distances. 10 A two-way communi cation system
IS a comruni cation system simlar to that above-described, but which
further permts transm ssion and reception of information at two or nore

| ocations. Each | ocation of such two-way cdmuni cation system contains both
a transmtter and a receiver. A two-way radi o comunication system1l5 is a

radi o conmuni cat i jgreofmbniy reférred ito e dmaumte&mgiﬂcs&h%smthnm ch

S|mlarly permts ecen f. | e two
or noré | ocations™ Eﬁﬁf‘}ehﬁ@? vvay ragpo‘%n ni caﬁﬁ%ﬁ%ﬁe%d&fat&@
transnitter and tsigoakinst Jpformatipnwhichsis g he W@Me@ely
conprise a 20 Wwalﬁ‘mto as a r-adio transceiver, or, nore

Co Lransi t afd Lo redAdR! a”“ﬁa\vﬁﬁﬁ 5 ﬁ:ﬁé@*@#‘éﬁ 2 ?*?s' being
capabl e of full depnsmissien shanmnel, comprised of

does not require any phymeal interconnection between the

transmitter and the receiver. Information, once modulated to form

the modulated signal, may be transmitted over large distances.

10 A two-way communication system is 8 communication system,
similar to that above-described, but which further permits
transmission 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 1is a radio communication system similar to that above-described, but
which similarly permits both transmission and reception of
information at the two or more locations.

In the two-way radioc 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




Cel | ul & radi ot el ephones and cordl ess phones are two 25 exanpl es of
corfsuner products conprised of radio transceivers. (Cordl ess phones are
al so sonetinmes referred to as "patio" phones.) Both cellular

radi ot el ephones and cordl ess phones are advantageously utilized to permt
users thereof to communicate therethrough with a user of conventional,

t el ephoni ¢ apparatus of a 30 conventional, wreline tel ephonic network.
Because no physical interconnection is required between a cellular or
cordl ess phone and the conventional, tel ephonic apparatus of a wireline
net wor k, such phones permt increased conveni ence of comunication in sone:
-3- instances, and, in other instances, permt conmunication in instances
i n which communi cati on woul d ot herw se not3be possible. Cellular and
cordl ess phones are constructed to be operative in nanners sinmilar to the

conventional tel ghlhaRdds B&%,o#s 5”@ 0 w_reline
network. That is sa a%o f]t?ce ul ar, ang 1ess"' %g caIIy

i ncl ude handset s“!f?“"‘a‘#?éﬂs ?@emmmmuenenm ons
of handset portions oﬂenuiaranﬂlmélesi@heﬁbpmmdwo

handsets of cell Qe gi:ﬁi?&d#oeﬁﬁ portions
and 10 m cr.ophone pggr]tlons or conver sion gﬁléﬁggg%%gﬁgnto aur al

signal s and ConvetrFentopal, yirelme netywnrk. Thas isitgsaycbothi cellylar
transmi ssion, reeqrdbdss\phiopes tipieally indlade haadséts ohrmﬁsnefatml ess

phones and the gimilar ¢ corresponding dimensions of handset portions of
conventional telephonic apparatus. Also, the handsets of cellular
and cordless phones also include both speaker portions and
10  microphone portions for conversion of received signals into aural
signals and conversion of aural signals into signals suitable for
transmission, respecﬁﬁely. ,

However, because the handsets of cordless phones and the

handsets of many constructions of cellular radiotelephones are

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

20  thereof to indicate times when a communication 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 of the cellular or cordless phone handset is

25 operative to generate an intermittent, aural signal imitative of the
ringing of the ringer assembly of the conventional telephonic
apparatus. The aural signal generated by the annunciator circuitry
housed within the handset housing of 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 of the
aural signal generated by the annunciator 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 léevel when positioned away from a potential user of the




handsef's of many constructions of cellular radiotel ephones are 15
actually radi o transcei vers, the handsets of such cellular and cordl ess
phones al so include both transmtter and receiver circuitry. As the

cel lul ar and cordl ess phones are operable in manners simlar to operation
of conventional telephones, cellular and cordl ess phones oftentines include
annunci ator circuitry housed within the handsets 20 thereof to indicate
ti mes when a communication signal is transmtted to the cellular or

cordl ess phone. Qperable in manners simlar to the operation of a
conventional ringer assenbly of conventional telephoni.c apparatus, the
annunciator circuitry of the cellular or cgtdl ess phone handset is 25
operative to generate an intermttent, aural signal inmtative of the

ringing of the r| asser;&lf t he copveptional, tele hom C appar at us.
The aural si gnal XQH E‘hﬂg?‘ndﬁn} ®Rehi n t he

handset- housi ng dével iwhexcthe handset ix positioned proximatel tb ah&arfofamehgn&

magni t ude great enoug ﬁuﬁ l@}ﬁaa %{s@f |B§r
received signal. That s to sa QYm't‘he aura SI gnal I"‘fg]iener at ed
by the annunci at OF cordless "Bﬁ&é yral ganupsiation.  Because
t he annunci at®r ldmﬁyﬁmﬂwwmtmvoﬁﬂw si gnal

of ‘the " a-c ?’Pﬁ?’* r co%%%%?“p one#r%“’%?@‘?”%#uﬁ% it

vol une | evel v\/nel"?r G T of such
user. eordlessphonemhkelytobepouhonedpronmateto_auserwouldbe

advantageous.
10

Summary of the Invention

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

15  transmitted to a receiver.

_ The present invention further advantageously provides an
aural annunciator circuit which generates an aural signal
alternately of a first maximum signal level or of a second maximum
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 embodiments.

In awqrdance 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 connected theretogether. Detection is made
at times when the signal is transmitted to the receiver. A receiver-
configuration 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 receiver is configured in a
second receiver configuration. A aural signal of a first maximum
signal level is generated when transmission of the signal to the
receiver is detected and the receiver-configuration switch is



Annunci ator circuitry, carried with the handset of the cellular or cordless
phone and operable to generate an aural annuciation 5 signal alternately
of a normal sigmal |evel when the handset of the cellular or cordl ess phone
is likely to be positioned away fromthe user or of a reduced signal |evel
when the handset of the cellular or cordless phone is likely to be
positioned proxinmate to a user woul d be advantageous. 10 Suumary of the

I nventi on The present invention, accordingly, advantageously provides
annunciator circuitry for indicating tinmes when a signal is 15 transmtted
to a receiver. The present invention further advantageously provides an
aural annunciator circuit which generates g aural signal alternately of a
first maxi num signal |evel or of a second maxi mum signal |evel. 20

The present invention i uges furth advanta S and features, the details .
of ‘which will bedFt ‘Pﬁﬁrbema iggenarpted
description of tMWdeMdnmmgﬁﬂmmwméﬂmpresent

i nvention, theref r}th?%g W g tinmes
when a si gnal is transm to a recel ver I'SCI0S e receiver

has receiver cir d¥itehiapostdened inthe secand switchcpasitioned of a first housing
portion and assecond hou5|ng portlon hi ngedl y connected t heretogether.
Detection i s madepat 1 K12 is transmtted to the receiver.
A receiver- conf iy ttuatable into a first switch position

U
when 30 the recelver Is configured in a first receiver position and is

actuat abl e The present invention will be better understood when read in
light of the accompanying drawings in which:
10 FIG. 1 is a perspective view of a radio transceiver of a preferred

embodiment of the present invention which includes annunciator
circuitry of the present invention illustrating the radio transceiver
positioned in an open-radio configuration; '

FIG. 2 is a side, elevational view of the radio transceiver of

15 FIG. 1 as the transceiver is rotated into a closed-transceiver
configuration;

FIG. 8 is a block diagram of the annunciator circuitry of a
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 method steps of a preferred

25 embodiment of the method of the present invention; and
FIG. 7 is an algorithm listing a preferred method of the present

invention.
D ot f the Pref 1 Embodi I

30
Referring first to the perspective view of FIG. 1, a radio
transceiver, referred to generally by reference numeral 100, of a
preferred embodiment of the present invention is shown. Radio
transceiver 100 includes transmitter circuitry and receiver circuitry



into a *second switch posi tion when the receiver is configured in a second
recei ver configuration. A aural signal of a first maxinmum signal |evel is
generated when transm ssion of the signal to the receiver is detected and
t he receiver-configuration switch is positioned in the first switch
position. The aural signal is generated to be of a second maxi num si gnal

| evel when transm sion of the signal to the receiver is detected and the
recei ver-configuration switch is positioned in the second switch position.
S Brief Description of the Draw ngs The present invention will be better
under st ood when read in light of the acconganying drawi ngs in which: 10
FIG 1 is a perspective view of a radio tranceiver of a preferred

enbodi ment of the present invention which includes annunciator circuitry of
the present invefBerghle o transmit snd toreceins radio frequencreigpal. tThe i n an

open-radi o confiwrﬂmmw ga?h %Q{;ﬁ% radi o
ota e

. transcei ver of qa¥#$§a§d§ scelv r
dosed-transcei ver conflgurat aﬂﬁ

-annunci at or C|rcWFP¥$*E¥T &wnumgmﬂduﬂuiQﬁlnéa«wmdvent|on
FIG 4is a Bl OClio ﬁlmnWth w&@ﬁ:ﬁed ernat-e,
preferred enbodi F I S ﬂ.C Iisting

% e @re en n entlan
relative signal gﬁ%?ﬁ t%

ﬁgunﬁbwvuuuﬂTnngeanms118:nd124exunuhnglnwund£heﬁnn
and second housing portions 106 and 112, respectively. Relative
pivotal movement of the first and second housing portions 106 and 112
10  is permitted about the hinge connection formed between the two
housing portions.
First housing portion 106 supports speaker assembly 130
positioned at a face surface of the housing portion. Keypad interface
136 and light emitting diode 142 are also positioned at the face surface
15  of housing portion 106. Battéry pack 148 is mounted upon a rear face
surface of housing portion 106 to be carried therewith. Battery pack
148 is coupled to the electrical circuitry of transceiver 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 connected to
transceiver circuitry housed within housing portion 106 of the
transceiver. 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 hatch, 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.
hhunmm164lssuppoﬂzd1mnhu1mumndlunnnng]xntuntllzamd
is represented in the figure by a block, shown in hatch. Reed switch
158 and magnet 164 are supported at locations along the respective
housing portions 106 and 112 such that, when second housing portion



during operation of the annunciator circuitry of a preferred enbodi nent of
the present invention; FIG 6 is a flow diagramlisting the nethod steps of
a preferred 25 enbodi nent of the nethod of the present invention; and
FIG 7 is an algorithmlisting a preferred nethod of the present invention.
Description of the Preferred Enbodi nent 30 Referring first to the
perspective viewof FIG 1, a radio transceiver, referred to generally by
reference nuneral 100, of a preferred enbodi nent of the present invention
I's showmn. Radio transceiver 100 includes transmitter circuitry and receiver
circuitry operable to transmt and to receive radio frequency signals.
The circuitry of radio transceiver 100 may be of a design, for exanple, to
forma cellular radiotel ephone or, alterndtely, a cordless phone.
Transcei ver 100 is formed of flrst hou3|ng portlon 106 and second 5
housi ng portion fﬂé@, ect ed

t her et oget her by, .h| nge ELn %mg@a rom Vi % %ﬁr"?:‘%&%‘y y. way of
hi nge-arns 118 ST RITOR P8 ghﬁﬁﬂnégﬁﬂﬂamﬁﬂﬁglng
portions 106 anchﬁikﬁ;gpmﬂqmcll&abgts@mﬁu&qmmﬁdeoﬂhm&#pdhdnhe first
s oo o nd A R Ll . 10
106 supports spéﬁﬂﬁﬁcQﬁﬁﬁﬁHM%P switc
Rotation of second housing portion 112 into the position whereat
the face surfaces of housing portions 106 and 112 abut against each
other causes corresponding rotation of magnet 164. When magnet
164 is rotated into the position proximate to reed switch 158, the
10 magnetic field exerted by magnet 164 causes actuation of reed switch -
158. Analogously, when first and second 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 direction
rewmmetothatofa:nnv170.ﬂm;nummnﬂcfthexnagneﬁcﬂnceexaﬂwd
15 by magnet 164 again causes actuation of read switch 158. It should, of
course, be understood that other types of switches may be used in
substitution for magnetic reed switch 158. For instance, and without
way of limitation, a Hall effect sensor may alternately be used to
perform the functions of magnetic reed switch 158.
20 When radio transceiver 100 is positioned, as illustrated in FIG.
1, in a configuration in which second 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 surface 112 abuts against the face surface of first housing
portion 106 in the abutting face-to-face relationship 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,




positi‘oned at a face surface of the housing portion. Keypad interface 136
and light emtting di ode 142 are al so positioned at the face surface 15

of housing portion 106. Battery pack 148 is nounted upon a rear face
surface of housing portion 106 to be carried therewith. Battery pack 148 is
coupled to the electrical circuitry of tanseiver 100 to power the circuitry
with energy stored by battery pack 148. M crophone 154 is positioned at a
face surface of second 20 housi ng portion 112. M crophone 154 is

el ectrically connected to transceiver circuitry housed wi t hi n housi ng
portion 106 of the transceiver. Speaker asiﬁ- nbly 130 and m crophone 154 are
spaced apart by di stances correspondi ng t o stances separating a speaker
and m crophone portion of a handset of conventional telephonic 25

appar atus. A magnet i c When radiotelépliciie 100isqositicaied, as ilhsstiated by the a bl ock

15815 two- pol O GRS il et Wil BCAGHL G Pl seiilfp oo 8" tch

posi tions responmotloui ﬂﬁwqunﬂgﬂm EUWthlpﬁM mdhonm tch.
Magnet 164 is supretioAds Wobitioned 36 The dbRuShg

monet 164 ar < WW Wmiv% #ﬂ%%ﬂe eﬁuﬁ?mﬁ%& T ons
106 and 112 sucrlhQﬂﬁﬁﬂTﬁﬂ@nﬂséﬁﬂﬂﬁnhths -7- 112 is pivoted
about the hinged CO““Qﬁthﬂd\'BéﬂotBamt.W ﬁﬁnaﬁiiéromo:spomhonedm
the open position, a user of the transceiver may operate the
transceiver to transmit and to receive communication signals. The
10 length of transceiver 100, when positioned in the open position,
permits the user to speak into microphone 154 and to listen to signals
generated by speaker assembly 130 in a manner corresponding to.
operation of a handset of conventional telephonic apparatus.
Conversely, when transceiver 100 is positioned in the closed position,
15  the transceiver is positioned for carriage and storage. When
transceiver 100 is positioned in the closed position, second housing
portion 112 supportively covers actuation switches of keypad interface
136 to prevent inadvertent actuation of any of the actuation keys
thereof. Typically, therefore, when radio transceiver 100 is not in use,
20 the transceiver is positioned in the closed configuration.
Accordingly, prior to transmission of a signal to transceiver
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 transceiver generates a signal indicating
25  the transmission of a signal to the transceiver. The annunciator
circuitry is typically operative to generate a signal analogous to the
intermittent ringing signal generated by corresponding circuitry of
. conventional telephonic apparatus.
Responsive to such a signal, a user of transceiver 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 of FIG.
]m‘Exhnhu;tnuumehmmsofcunmzud&muiunmmnxnuﬁngto
transceiver 100 are operative to "turn-on” in 2 manner analogous to
placing conventional, telephonic apparatus in an "off-hook™ condition



106 in a direction indicated by arrow 170, a face surface of second housing
partion 112 abuts against a face surface of housing portion 106 in a tandem
rel ati onshi p. When rotated into such position, 5 magnet 164 is positioned
proximate to reed switch 158. Rotation of second housing portion 112 into
the position whereat the face surfaces of housing portions 106 and 112 abut
agai nst each ot her causes correspondi ng rotati on of nagnet 164. \Wen magnet
164 is rotated into the position proximte to reed switch 158, the 10
magnetic field exerted by nmagnet 164 causes actuation of reed switch 158.
Anal ogously, when first and second housing portions 106 and 112 are
initially positioned in the abutting face-"t%c-face rel ati onshi p, and second
housing portion 106 is thereafter rotated in a direction reverse to that of

arrow 170, the regbaetradiscéiver 100 ietorifighired dutof the dloddd confipurétiditind 64
agai n causes act urse

under st.ood t hat e&%%fm&%{:ﬁﬁ. M?Wym }%QW
magnetic reed swicommunicate ghronghcin a manpenapalogess 88 | initation, a

Hal | effect sensq&:uiﬁin&hhﬁhwahhehmueaﬁénﬁmwebhaﬁw ons of

nmagnetic reed sw*%ﬁ%é When radi 0 transceiver 100 is
positioned, a dinFIG 1, in a _configuration in which second
housing portion 106 eReedswitch 158, mmm&h&!ﬂwmlo&

the EranscelF}/gr sipirdiGftion oBfte donfiguration f t&&nhewernootbe Opetnh
p05| i on | Vatl O ew rans V. . e
vi ew 25 of FI G %%@e%ﬁ%ﬁ ntﬁbé\qg C@O‘S ?%ﬁg\l?épabout

t he hi nged connemntoﬁth#ﬂosedmnﬁmmmmtndhem configerationdsposi ti on
in which a fgege meuwmmwma face
surface of first ouiyrg Bor on 06 IContl nueijodrgt ation oftésecond

therethrough.
' WhentmnseezverlOOmnotbemgnﬁhudtoeommnmcate

therethrough, the transceiver is typically configured in the closed

15  configuration in which the transceiver may be more conveniently
carried. In such configuration, it is generally desirable to generate
an aural signal of a relatively high signal level to indicate times when
a signal is transmitted to the transceiver as the transceiver is
generally not positioned proximate 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 transceiver is not being utilized
to communicate therethrough. (For instance, the user may be
simulating operation of the transceiver for purposes of
demonstration.) An aural signal generated by the annunciator
circuitry when the transceiver is positioned in 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 closed configuration, the switch position of read switch 158 may be
utilized to cause the annunciator circuitry of the transceiver to



housi Ag portion 112 is permitted until the face surface of second 30
hdusi ng surface 112 abuts agai nst the face surface of first housing portion
106 in the abutting face-to-face relationship therewith. Such positioning
of the second housing portion 112 relative to first housing portion 106 is
represented in the figure by the hatch Iines designated by reference
nunmeral 112'. -8- Wien radi ot el ephone 100 is positioned, as illustrated
by the rel ationship between first housing portion 106 and second housing
portion 112" of FIG 2, in a configuration in which the second housing
portion is positioned in the abutting relatlonshlp agai nst a face 5
surface of first housing portlon 106, ? transcelver shal | hereinafter be
referred to as being in the "closed posi P It should be noted that,
when transceiver 100 is positioned in the open position, a user of the

transcei ver rraygmuatumumal mgna]:ofdiﬂ’ering sigank lsvel angriitudescei ve

conmuni cati on %hgﬁﬁhﬁu% an qégﬁh%ﬁhuloo when positioned
in the open posi efmt.s ser to spea I Nt o n1chpnon§ 154 and to
listen to signals ge yed’llﬁ‘ apscaiver,100.

correspondi ng tamoﬂ.rthefm&dhw \lgrihecuﬁhuﬁdhwhom c

oot ron. 18- ety milg $ v#m%%ég%‘#ﬁa PR rel RN rel iy bigi F%P?g"sesmen

transcei ver 10(10?91 tudecwhereas), whepthe trpasceives;is confignred . the g

portion 112 sumﬂwﬁmﬁuﬂ;ﬁ&ﬁﬂbﬁgﬁﬂl m&ﬁww&kﬁmﬁwrface
circuitry of a lower signal level is likely to be preferable.

Turning next to the partial block, partisal circuit diagram of

10 FIG. 8, the circuitry comprising transceiver 100, and here referred to
generally by reference numeral 200, is shown. Signal 206 transmitted
by transmitter 212 is received by antenna 218. Antenna 218 converts
the electromagnetic 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
antenna 218. Once demodulated, certain of the signals received by
receiver circuitry are generated on line 228 and are supplied to
spaﬂmmaﬂumﬂiyzsovﬂndaunruummdstoqpa&wramumﬂﬂylsoof

20 FIG.1.

Receiver circuitry 224 is further coupled, by way of line 236 with
processor 242. Line 236 is, as illustrated, a two-way line permitting
information to be transferred between receiver circuitry 224 and
processor 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 is converted into an electrical signal
on line 250 which, when applied to transmitter circuitry 248, is up-

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

ltdbmﬂdbenmudjbatnuznmrcuanuyluu,pnxzumr242and
transmitter circuitry 248 are oftentimes collectively referred to as the
transceiver circuitry of a transceiver. As processor 242 is operative,




136 to prevent inadvertent actuation of any of the actuation keys thereof.
Typically, therefore, when radio transceiver 100 is not in use, 20 the
transceiver is positioned in the closed configuration. Accordingly, prior
to transm sion of a signal to transceiver 100, transceiver 100 is typically
positioned in the closed configuration showmn in FIG 2. Wen a signal is
transmtted to transceiver 100, annunciator circuitry of the transceiver
generates a signal indicating 25 the transm ssion of a signal to the
transcei ver. The annunciator circuitry is typically operative to generate a
signal analogous to the intermttent ringi Rdt1si gnal generated by
correspondi ng circuitry of conventional tel ephonic apparatus. Responsive to

por tion 132 1h a Ei;ﬁ?%s?{onﬁ%%pos. tﬁﬁl%ﬁa@%@%ﬁ%ﬂ%ﬁ%ﬂ%

posi ti on-transcei VERREREHer, te48, rnessgen 242 issometitnes reprepenteditng
transcei ver of Cor&tmpém altérmately) of féteiver end teaintitter Gfcaty BREr at | ve

to "turn-on" aﬁ?ﬁi@ mg@%ﬁg@ps to placi ng conventional, tel ephonic
apparatus in an - hQok I"on_ _ when transceiver 100 I s configured
out of the dos®ed confuﬁ?’&ﬁh ifroupledito aninpys of procesagn 242 Switch 5% af t er
a user of transceicoerespofidsrty readBwitdlc 368 of tiahsdeive? 100 df FIG. TBAR'

appar at v, t%éﬁ%“f&&“é%@r%% Aist B, Bare s b g 10" °
provi de an indi cat€itherds cloped positipy wram epen posifion; lis prowided ta proceesori
242, Henee.pmeessor%zupmdedmdxmhm of times when the
10 transceiver is configured in the open or closed configurations as
switch 258 is positioned in a first switch position (e.g., a closed switch
- position) when the transceiver 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
programmable amplifier 270. The value of the signal generated by
processor 242 on line 264 is operative to control the gain of the
amplifier. Amplifier 270 is further supplied with an oscillating

20 signal generated by tone oscillator 276 by way of line 282. (Tone
oscillator 276 may include circuitry to cause the signal generated
thereat to be generated only intermittently, analogous to the
intermittent generation of a ringing signal of ringer circuitry of
conventional, telephonic apparatus. Additionally, tone oscillator 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 ampliﬁerZ?ObyproeessorMbywayofhnezm Amplifier 270
generatesanamphﬁedmgnalonhnezsswhxchmapphedto
annunciator speaker 292,

When a signal transmitted to the transceiver is received at
antenna 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




positioned. Actuation of switch 158 as transcelver 100 is conflgured out of
thé cl osed configuration and into the open configuration is 10 utilized
by the circuitry of transceiver 100 to turn-on the transceiver thereby to
permt a user of transceiver 100 to comuni cate therethrough. Wen

100 is not being utilized to comruni cate therethrough, the transceiver is
typically configured in the dosed 15 configuration in which the
transcei ver may be nore conveniently carried. In such configuration, it is
generally desirable to generate an aural signal of a relatiwvely high signa
|l evel to indicate tines when a signal is transmtted to the transceiver as
the transceiver is generally not positioned proximate to an ear of. a user
when the 20 transceiver is configured in rh€-cl osed configuration. An
aural signal generated of the relatively high signal Ievel i s advant ageous,

of course, for th@mmmm@mlmmt Eftise @@PGAPut 1EN
transcei.ver 100 | &g Ek;g"h e Qn. s.cQnverse t he
transceiver is nore el w%@o‘%’e’ﬁﬁﬁ% cmghb%heaﬁ ‘fy"?t?ro t he
user even when théﬂFPtﬂ% by processori 242 on

t her et hr ough. ( Forhnélzwm:ﬂidimwe ofiHY éftdvatch258. he

transceiver fog purpos 0 ra enenat ed by

t he annunci ator circui m&; he tréﬁ&@ﬁé"&%‘% %i%"ﬂ%
proximty to the Jimes tmansceiyer 100 is confignred,in the tion), sndant | y
| oud vol ume. Beca @ﬁhﬁmﬁatw&&emmsriaﬂ cireuitPeiR24€! | on

l ternately. int i #”%MW B C°”f ' “fhﬁiﬁ"&%%me
switch 158 may be the melativelydargene
transcei ver tygp value. The aural ugnalmtedbyannmaator speaker 292 is
thereby of a relatively large magnitude.
When, conversely, switch 258 is in a second switch position
(corresponding to times when transceiver 100 is configured in the
open configuration), and a signal transmitted to antenna 218 is
15  detected by receiver circuitry 224, the value of the signal generated by
processor 264 to control the gain of amplifier 270 is of a relatively low
value. 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 hatch, are collectively referred to as annunciator
circuitry as such circuit elements together permit generation of an
aural indication of times when a signal is transmitted 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
annunciator speaker 292. (Processor 242 may, for example, cause no
signal to be generated on line 264.) As a user of the transceiver
typically accepts reception of the signal transmitted to the transceiver
30 by configuring the transceiver out of the closed configuration and into
the open configuration, an indication of acceptance of reception of the
transmitted signal is also indicated 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




-10 - Qgenerate an aural signal of differing signal |evel magnitudes
dependi ng upon the configuration of the transceiver. Nanely, when
transceiver 100 is configured in the closed configuration, the aural signal
generated by the annunciator 5 circuitry may be generally advantageously
of a relatively high signal |evel magnitude, whereas, when the transceiver
Is configured in the open configuration, an aural signal generated by the
annunciator circuitry of a lower signal level is likely to be preferable.
Turning next to the partial block, partial circuit diagramof 10 FIG 3,
the circuitry conprising transceiver 100, and here referred to generally by
ref erence nuneral 200, is shown. Signal 206 transmitted by transmtter 212
is received by antenna 218. Antenna 218 cg@werts the el ectromagneti c wave
signal received thereat into an electrical signal on |ine 220 which is

coupled to recejyegr circuitry 224 ecei,ver 15 citcultry . 224 ingl udes
down conversi onbéﬁmmv&?cﬁ‘fn WMMMW
denodul ating si gfithe auralisignil igenerated by sxiincintor spenked 292t Firstcer t ai n of

the signa Sdrecmﬁﬁlgasis%ﬁmlﬁm% thé argi.meé' 8f thed aﬂ&
e S0 O ettt edsafin st Bt sospA I s T
line 236 wi th pismoperative 2¢ ecicase the faximum sigrial devels of thexgigneal way | i ne
permtting inf o%%wmmmmw@&-&rmcui try 224 and
generated by processor 264 to control the gain of programmable
amplifier 270 is dependent not only upon the position of switch 258,
but also actuation of first and second switches 286 and 298.
10 Processor 242 is operative to determine the number of times in
which either switch 296 or 298 is actuated and to determine the
maximum value of which the signal generated on line 264 may take
responsive thereto. For instance, four different maximum signal
level combinations may be selected by actuating one or the other of the
15  switches 296 and 298 a desired number of times to increase or to
decrease the maximum signal level values permitted of the signal
generated by annunciator speaker 292.
Turning next to the partial block, partial circuit diagram of
FIG. 4, transceiver circuitry, referred to generally by reference
20 numeral 400, of an alternate, preferred embodiment of the present
invention is shown. Similar to the operation of circuitry 200 of FIG. 3,
transceiver circuitry 400 of FIG. 4 is operative to receive & signal, here
signal 406, transmitted by a transmitter, here transmitter 412.
Antenna 418 receives the signal transmitted thereto and
25 converts the signal into an electrical signal on line 420 which is
- applied to receiver circuitry 424. Receiver circuitry 424 down-converts
in frequency and demodulates the signal supplied thereto, 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 transmitter
circuitry 448. Transmitter circuitry is operative to modulate and to
up-convert in frequency a signal supplied thereto on line 450 by
microphone 454.



processor 242. Processor 242 is also coupled, by way of line 244, with 25
transmitter circuitry 248. Transnmitter circuitry 248 is al so coupled, by
way of line 250, with m crophone 254 and, also, to antenna 218, by way of
line 220. A signal applied to mcrophone 254 is converted into an

el ectrical signal on |ine 250 which, when applied to transmtter circuitry
248, is up-- 30 converted in frequency and nodul ated to permt thereby
transm ssion of a nodul ated signal by antenna 218. It should be noted that
receiver circuitry 224, processor 242 and transmitter circuitry 248 are
oftentimes collectively referred to as the transceiver circuitry of a
transceiver. As processor 242 is operativef“' -11 - at least in part, to
control operation of receiver circuitry 224 and also transmtter circuitry

248, processor 242 is Rwitéh 458, which@ohrepéids wmmlzss%ndaismately, of

recei ver and transm tt [ Cui t.r nd 248 ective

Switch 258 is coumm )ﬁgﬁﬁéﬂ& Xgpg’:ﬁﬁf iuely 8 corresponds
to reed switch 158 of tHrepesser 442 generates aisignal mwmmmm
Swi tch position Of;nswcﬁheaé%umée ahehnd 4A1B0Sed

B?zl::sggrormgn 5 S g’i?tﬂi ro.| de to Eroaessor 241? He.n.t:I € ine of »
|C(r)1nf i ]glu:e;j i \r/]\n Egﬁ m&%£WMBMmm&.MM| tioned
traﬁscel \S/ersl s posiﬁig%%tﬂoﬂ%ﬁ%w%w&m
One side of switch 466 is coupled to an output of amplifier 470
10 through resistor 471. Amplifier 470 is configured in a multiplier
configuration with parallel-positioned feedback resistors 472 and 473.
Switch 474 is positioned in series with resistor 473. When switch 474
is positioned in an open position, resistor 473 does not form a portion
of the amplifier loop. Conversely, 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 closed, the
gain of the amplifier circuit is relatively low.
20 A signal generated by processor 475 is operative to actuate
switch 474 either into an open position or into-a closed position,
thereby to control the gain of the amplifier. And, processor 442
generates the signal on line 475 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 generated on line 475. When a signal is
generated on line 475, switch 474 is actuated into an open position;
when no signal is generated on line 475, switch 475 is actuated into a
dkmmipmﬁﬁnn.Thnuﬂunvdnunswﬁﬁh458is;msﬁhnﬁdinfheﬁnn
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



conflguratlon and is positioned in a second smntch p05|t|on (e g , an open
swi tch position) when the transceiver is positioned in the open 15
configuration. Processor 242 is also coupled by way of line 264 to
programuabl e anplifier 270. The value of the signal generated by processor
242 on line 264 is operative to control the gain of the anplifier.

Amplifier 270 is further supplied wth an oscillating 20 si gnal generated
by tone oscillator 276 by way of line 282. (Tone oscillator 276 nmay i ncl ude
circuitry to cause the signal generated thereat to be generated only
intermttently, analogous to the intermttent generation of a ringing
signal of ringer circuitry of conventional, telephonic apparatus.
Additionally, tone oscillator 276 25 may actually be conprised of two or
nmore tone oscillators, each of which gerdbates a tone which is thereafter
conbi ned.) The oscillating signal supplied on line 282 to progrannable

anplifier 270 fgH{rEd %&gg@bnqun rg&lépa put signal is
anplified by a gaib ,orr.es g U‘E’e vakit&hﬁ e S| gnafﬂdgppl ied to 30
anplifier 270 b&‘f#ﬂ%‘&ﬂ?”gﬁ MB (74 axedn clogedyener at es

an anplified mmﬁm mm Ml&ﬂzapmipledlwamdldd%teﬂnﬁmker

292. Wien a SI .%Bg] gﬁ gntenna
218 and sup I|ed el ve tr &ggz 'wncgs cation of 3 such
recei ved si gnal ﬂgé Wﬂm 458in Amopen, { yrn,

generates a si gpesitiom snmmcidtér speakurs492 pencyates sxi aural signsal of a
relatively high magnitude. And, when switch 466 is in an open
position, no signal is generated by annunciator speaker 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 switch
466 into an open position, thereby to terminate continued generation
of an aural signal by annunciator speaker 492. Similar to the
procedure described previously, when a user configures the

15  transceiver out of the closed configuration and into the open
configuration, the actuation of switch 458 may be utilized to cause
corresponding actuation of switch 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 transceiver circuitry.

Transceiver circuitry 400 of FIG. 4 further illustrates switches
496 and 498 which correspond to switches 296 and 298 of transceiver
circuitry 200 of FIG. 8. As operation of switches 496 and 498 is
similar to operation of switches 296 and 298 of transceiver circuitry

25 200, operation of such switches shall not again be described.

FIG. § is a chart of an exemplary 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 pairs 296-298 and 496-498 are actuatable to 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 controlled by the level gain of programmable amplifier




-12- progrannable amplifier 270 to be great enough to cause an output
signal to be generated by the anplifier 270 and applied to annunci at or
speaker 292. The value of the signal generated by processor 242 on |line 26
is further variable responsive to the positioning of swtch 258. 5

When switch 258 is in a first swtch position (correspondin to tines
transcei ver 100 is configured in the closed configuration), and a signal
transmtted to antenna 218 is detected by receiver circuitry 224, the val ue
of the signal generated by processor 264 is of a |level to cause the gain of
programuabl e anplifier 270 to be of a relatively large 10 val ue. The
aural signal generated by annunciator speaker 292 is thereby of a

rel atively |arge magnitude. \Wen, conversqgy, switch 258 is in a second
switch position (corresponding to tinmes when transceiver 100 is configured

i n the open confj urpnél on)., and a signal transmtted to antenna 218 is 15
detected by recezaé )« Volume, siepa-are indicated im the galnmmatd by

processor 264 tmwmndme@mecﬁgwlAWcha%vﬁl atively |ow

val ue. The aural n I.ato D 292 i s thereby of
a relatively IOW 3 el‘%%%% ¥ %ét;mg- B ry

posi tioned wit mmmwzglms Folnmpn taballed syritch-posjtiogs def er r ed
to as annuncbat osnd Rirepidsest the oelainelovels, in Greiof decls] dfthe Rigiili

the t ?2%225%?*%% '?fé’*eb?a%‘b'ﬂ%ﬁ' Esiy Wbef) sbifds 108, S%r%‘#st the

si gnal transnit t@fcthe figures are-positioned in the firsicorssecond s
transcei ver), prpositiond, 242 causes the si gnhal to be generated on I|ne 264

to be of ‘a level” to 1y Qugl, ANREUrvalknh s A, tor ailile, By be

10  selected at which maximum signal levels when switches 258 and 458
are positioned in first and second switch positions are selected to be of
greatest signal level values, By actuating second switches 298 and 498
a first time, second volume step shown in the chart is selected
whereat maximum signal levels of signals generated by annunciator

15  espeakers 292 and 492 are somewhat reduced. Actuation of secand
switches 298 or 498 a second time causes selection of a third volume
step whereat the maximum signal levels of the signals generated by
annunciator speakers 292 or 492 are somewhat further reduced.
Additional actuation of switches 296 or 496 cause a fourth volume step

20  to be selected. _

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 alternately utilized.

25 FIG. 6 is a flow diagram, referred to generally by reference
numeral 600, listing the method steps of the method of a preferred
embodiment of the present invention. The method aurally
annunciates times when a gignal is transmitted to a receiver. The
method includes the steps of, and as indicated by block 606, detecting

30 when the signal is transmitted to the receiver. Next, and as indicated
by block 612, a receiver configuration switch is actuated into 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

!'!




annunC|ator speaker 292. (Processor 242 nay, for exanple ‘cause no si gnal
to be generated on line 264.) As a user of the transceiver typically
accepts reception of the signal transmtted to the transceiver 30 by
configuring the transceiver out of the closed configuration and into the
open configuration, an indication of acceptance of reception of the
transmtted signal is also indicated by actuation of switch 258.
Transceiver circuitry 200 further includes switches 296 and 298 which are
al so coupled to inputs of processor 242. Switches 296 and -13- 298 are
operative to control maxi num signal |evels of the signal |evel of the aural
signal generated by annunci ator speaker 292. First switch 296 is actuatable
to increase the maxi num signal |evels of-¥he signal generated by

annunci ator speaker 292, and second switch 298 5 S operatlve to

decrease the nagj o2k D nnuci at or
292. Hence, the v qﬁLe SI lgfaéengéggggggy p?ﬂ§%§§§ gFBHgontro
the gain of pro &FﬂFF*gg tha rpcaipeyrist he

position of swi dmmmmwguﬁmﬁ-m ﬁmﬂwﬂrwhes 296

and 298. 10 ?ﬂﬁﬁ t e ernm he nynber of
tinmes in which |t hT§§ Qr Sggﬁys é@? 10 ne the

maxi mum val @ o ransnuggion !Mtplthemmwesponm ve
thereto. For unmdmnwwmmmwmwmdﬁvebmb&mons may

be sel ected by ?&hp I ng one or the other of the 15 swi tches 296 and 298
a desired nunbe S to |ncrease or
lqgu:lfknvduupanxofilG—? an
algmthm,referredtogemllybymfermeennmeralsso,ofthe

10  preferred embodiment of the present invention, is shown in logical,
flow diagram form. First, after entry to start block 656, and as
indicated by block 662, a radio frequency channel is monitored for
transmission of a signal to a receiver. Next, and as indicated by -
decision block 668, a determination is made as to whether a signal

- 15 has been transmitted to the receiver. If no transmitted signal has
bunu&nuialthenobnnmhishdmmihnndeddnnbhmksﬁsand
monitoring of the channel is continued.

If a transmitted signal has been detected, a yes branch is taken
to decision block 669 whereat a determination is made as to whether

20  the maximum volume of the annunciator circuitry, as set by the
switch pairs, such as switch pairs 296-298 and 496-498, is set at
volume step 1.

' If 80, a yes branch is taken to decision block 674. Ifnot, the no
branch is taken to block 675, and an aural signal of a level

25 corresponding to the selected volume step is generated. Then, at
daiﬁunbhmkﬁ?ﬁuadeunnﬁnaﬁnnisnmdeastovﬂwﬂuntheshpuﬂ
transmitted to the receiver has been accepted for reception. If so, the
yes branch is taken; if not, the no 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-
configuration switch (such as switches 158, 258 or 458 of the
preceding figures) is positioned in a first switch position. (The
receiver-configuration is positioned in the first switch position when




decrease the maxi mum signal |evel values pernmtted of the signal generated
by annunci ator speaker 292. Turning next to the partial block, partial
circuit diagramof FIG 4, transceiver circuitry, referred to generally by
reference 20 nuneral 400, of an alternate, preferred enbodi nent of the
present invention is showmn. Simlar to the operation of circuitry 200 of
FIG 3, transceiver circuitry 400 of FIG 4 is operative to receive a
signal, here signal 406, transmtted by a transmitter, here transmtter
412. Antenna 418 receives the signal transmtted thereto and 25 converts
the signal into an electrical signal on line 420 which is applied to
receiver circuitry 424. Receiver circuitry 424 down-converts in frequency
and denodul ates the signal- supplied thergg and generates a signal on line
428 which is applied to speaker assenbly 2430. Receiver circuitry
424 is coupled by way of line 436 to processor 442 Processor 442 is al so
coupl ed, by waytheftramsceives4ds configuredamsthie closedcconfigurationl) dIf theansni t t er

Suppli edt thiw‘wi‘?ﬁtﬁgﬁP‘““‘?ﬂ Qa‘“‘*hone o8 kekde B ‘é@vﬁ?c 3 hieh
corresponds to %}‘Pl appl led to an
i nput of procesndtcath@byblmkﬁaﬂorlfmesgmhmnmﬂxelm
responsi ve §0 tghih hihnthiistaker andothemirat sighal ﬁf{:ﬁ?%&h@hﬂﬁﬂﬂna' 406
by antenna 418.
‘'signal level is generated, as indicated by block 686.
If the yes branch is taken from decision block 674, and the
aural signal of the first maximum signal level is generated, a
determination is then made, as indicated by decision block 696 as to
10  whether the signal transmitted to the receiver has been accepted for
reception. If the signal has not been accepted for reception, the no
branch is taken from decision block 696, and the aural signal of the
first maximum gignal level is continued to be generated. If,
conversely, the signal transmitted to the receiver has been accepted
15 .&w:euununutheyesbnnmhxsuﬂmmjhmndunmnnbhmkGBBand
generation of the aural signal is terminated.
If the no branch has been taken from decision block 674 and the
aural signal is generated to be of the second maximum signal level, a
determination is thereafter made, as indicated by block 706 as to
20 whether the signal transmitted to the receiver has been accepted for
nxepﬁon.Ifﬁheshpuﬂlumxuﬁtwenamanﬁéiﬁw:euaﬁﬁuu£heno
branch is taken from decision block 706, and the aural signal is
¢wnﬁnuedtobegmmeﬂnzd.ICtmmwenwhntheshpuﬂtnumnﬁﬁzdto
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 described in connection
with the preferred embodiments shown in the various figures, it is to
be understood that other similar embodiments may be used and
modifications and additions may be made to the described
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.




5 The signal generated on line 464 is operatlve to control posi tioni ng of
swW tch 466. Wen the signal is generated on |ine 464, switch 466 is
actuated into a closed position; when no signal is tran I|ne 464,
switch 466 is actuated into an open position. One S|de mﬂlﬂ

coupled to an output- of anplifier 470 10 - through resi m m E[ er
470 is configured in a nultiplier configuration with parallél - poswt

feedback resistors 472 and 473. Switch 474 is positioned in series with
resistor 473. When switch 474 is positioned in an open position, resistor
473 does not forma portion of the arrplif{'%er | oop. Conversely, when switch
474 is positioned in a 15 cl osed positroh, resistor 473 fornms a portion
of the anplifier |oop. Thereby, the position of switch 474 affects the gain
of the anmplifier circuit. Wien switch 4¢aifgi N the open position, the gain
of the anplifier circuit is relatively high; when switch 474 is closed, the

gain of the anplifier circuit is relatively low. 20 - A signal
generated by processor 475 IS operative t0 act uate 474 either into
an open position or intola 4Bs%arglAnnunciaten, é’ﬁ'ﬁ Pog imesyai n of

ur i ng 11 e | WA e rasap o %ﬁv%?gg%e?"é‘%ﬁ%cmﬁo Arieh it ch
475 Vhen | -%ﬁﬁ?e‘??“g%%er%%' iispiEof & HiEk Hopsffi G054 ‘?‘ﬁgﬁ%l nto an
gg?ﬂafce)zl It In'?(r)] ax%ggse “%ggﬁon 1er eﬁ%ﬁgﬁﬁ?@%%@ IS pOSI ti ors1ed In

the first swt cﬂﬂibﬁ gai n of anpllfler 470 is relatively high,
and when 30 Eﬁ. tc gg 'S ositioned in a second switch position, the

gai n of arrpllf_l er 470 is relatively | ow

means for detecting when the signal is transmitted to the

10 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

15  receiver is configured in a second receiver configuration; and

means for generating an aural signal of a first
maximum signal levell value when said means for detecting detects
transmission of the signal to the receiver ahd the receiver-
20  configuration svﬁtch 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



An oscCillating signal generated by tone osci I ator 476 is appl [ ed b y of B
li'ne 482 to a negative input of anplifier 470. (Oscillator 476 \r to
oscillator 276 of transceiver circuitry 200, preferably N
hal .
& ator speaker

circuitry to cause only intermttent generation of :

Wien switch 466 and switch 474 are in closed position w
492, coupled to a second side of switch 466, generat es &ural signal of a
relatively | ow nmagni tude. Wen 5 switch 466 is in the closed position and
switch 474 is in an open position, annunci ator speaker 492 generates an
aural signal of a relatively high nmagnitude. And, when switch 466 is in an
open position, no signal is generated by_pgnnunciator speaker 492. Once a
user of a transceiver enbodying transceiver circuitry 10 400 accepts
reception of the signal transmtted to the transceiver circuitry, a signal

generated on | iB&id cﬁéﬂﬁ;‘?ﬁ t en position,
thereby to termnate contin égq%éﬁedr gafa;é]nyka%?aaé@g 8 y annunci at or

speaker 492. S %Pgﬁmés user
configures theb%aﬁ?})gér)lggﬁ{/de)? out H(f)l:‘amtqlhe C osed conf rgur atiegtr}@gn ei nto the
open confi gur arb&iver Eiroaitry recdived thevsiginl 4pdnsmittde toithei reeeivies. cause
‘correspondi ng actuation of switch 466 into an open position. The elenents
encl osed within block 494, shown in hatch, formthe annunciator circuitry
for annunciating tinme when a signal is 20 transmitted to the transceiver
circuitry. STranscei ver ci3c cThe mpmiiator feirduitiof claiime? whéenein thees swit ches

algorithm executable in said processor circuitry is further executable
to cause the processor circuitry to generate a signal-received output
signal during times in which the receiver circuitry receives the

signal transmitted to the receiver.

10
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.
15 |

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.



496 and 498 which correspond to switches 296 and 298 of transceiver
circuitry 200 of FIG 3. As operation of switches 496 and 498 is simlar to
operation of switches 296 and 298 of transceiver circuitry 25 200,

operation of such switches shall not again be descWhart

of an exenplary representation of relationships bet

| evel val ues of the aural signals generated by annun WHHBHMZ and
492 of transceiver circuitries 200 and 400 of FIGS. 3 and 4L

exenpl ary 30 enbodi ment, switch pairs 296-298 and 496- 498 are actuatable

to formfour separate vol une steps. That s to say, actuation of individual
ones of switch pairs 296-298 and 496- 498%ernit selection of maxi mum si gnal
|l evel s of the aural signal generated by annunci ator speakers 292 and 492

(as controlled by the I evel gain of  programmbl e anp 6- 270 and
anplifier 470). Volune & 'Sbeaﬂf@wf&&tm OfE@EbgL}ﬁhe‘éﬁmtﬁ?é | ef t - hand

side of the figure. Xi mum vol u Step represente vol une step 1,
and a mni wnf@@ﬁlﬁﬂ’écgﬁm ‘-'P;" (%t?‘yeCBT‘{?ﬁﬁi‘m abel | ed

switch positiopns 1.5 and 2 represent t he voI une IeveIs in terns of

deci bel s, of CHEWMFaals generated by the annunciator circuitry when

sw tches 158, 258, or 458 of the preceding figures are positioned in the
first or second switch positions. A default setting of volune step one, for

[ nstance, gy be 10 59 ofhgthidtuithhéod SRUTUFMARACE W WbimAES 258
and 458 )

receiver position into which the receiver is configured to actuate the

receiver-configuration switch into the first switch position comprises

a closed-receiver conﬁgurat;ion in which a face surface of the second

housing portion is tandemly positioned in a face-to-face relationship
10  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 actuate the
receiver-configuration switch into the second switch position

15 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

20  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



are positioned in first and second switch p05|t|ons are selected be of
.greéatest signal level values. By actuating second swi 98 a
first tinme, second volune step shown in the char ‘\i“\\

maxi mum si gnal |evels of signals generated by annungmﬁm% * 292
and 492 are sonmewhat reduced. Actuation of second s Ches* 298 or 498 a
second tine causes selection of a third volune step whereat the nmaxi num
signal levels of the signals generated by annunci ator speakers 292 or 492
are somewhat further reduced. Additional actuation of switches 296 or 496
cause a fourth volume step 20 to be selected. Actuation of first swtches
296 or 496 causes a reverse process, t hat22s, increnental increase of

vol une steps. Ot her nunbers of volunme steps, and ot her manners of selecting
such vol une steps nay, of course,_be alternately utilized. 25 FIG 6
is a flow di agrthe 0%&%&@@!"@1'00@@@3@!“0}1 and inte the OPeRTeEEEr600, |isti ng
the nmethod steps of the nethaod, of preferred enbodi nent of theofr sent

i nvention. The mﬁmaaenamrﬁbﬁm%ua% q magneticsee WBP‘* Bsmitted
606, det ect i ng SSond FBHR RESLORAN Pato; i Brt vl @%E}é&?' the” et
Mo a tirst saecarend E%ﬁﬁum@nufﬂgtﬁ%@@?ﬁ? iyl shpRghrelion, A fipL
the recei ver %E?ﬁﬁf’?%%@%q”%? ﬁ%@@*ﬂﬁ%?éf’vir sﬁﬁﬁf” .dgﬁ¥“a§ Con” Next -and |




-17- as indicated by block 618, an aural signal of a first maxi num signal

| evel value is generated when a signal transmtted to the receiver is
detected and the receiver configurations switch is positioned in a first
switch position. The aural signal is of a second nmaxi num signal 5 | evel
val ue when transnission of a signal to the receiver is deLegL§g~§Qgréﬂs““
recei ver-configuraton swtch is positioned in a second swtch posi

Finally turning nowto the |ogical flow diagramof FIG 7lhﬁ@m§{ %Ith
referred to generally by reference nuneral 650, of the 10 emed
enbodi nent of the present invention, is shown in |ogical,

form First, after entry to start bl ock 6, and as |nd|cat

a radi o frequency channel is nonitored f®® transm ssion of a S|gnal to a
receiver. Next, and as indicated by decision block 668, a determnation is
made as to whether a signal 15 has been transmtted to the receiver. If
no transmtted signal has been detected, the no branch is taken from

deci sion bl ock 668 and nonitoring of the channel _is continued. If a
transmtted signal has been detected, a yes branch is taken to decision

bl ock 669 whereat a determ nation is nmade as to whether 20 the maxi num
volume of the annunciator circuitry, as set by the switch pais, such as
switch pairs 296-298 and 496-498, is set at volunme step 1. If so, a yes
branch is taken to decision block 674. If not, the no branch is taken to
bl ock 675, gand an aural signal of a level 25 corresponding to the

sel ected volune step is generated. Then, at decision block 676, a

determ naion is nade as to whether the signal

Abstract of the Disclosure

10 An aural annunciator circuit for a radio receiver and a radio
transceiver incorporating such. The annunciator circuit is operative
to generate an aural signal when a signal is transmitted to the
receiver in a manner analogous to télephonic ringer circuitry of
conventional telephonic apparatus. The aural signal is of a signal

15  level of a relatively high magnitude when the receiver in which the
aural annunciator circuit is embodied is configured in a closed
configuration and the aural signal is of a relatively low magnitude
when the receiver is configured in an open configuration.

FIG. 3 accompanies this abstract.

THIS SHEET HAS BEEN
REPLACED




transnitted to the receiver has been accepted for reception. If so, the yes
branch is taken; if not, the no branch is taken and the aural signal is
continued to be generated. 30 If the yes branch is taken from

deci sion bl ock 669 to decision block 674, a determnation is nade as to
whet her the receiver- configuration switch (such as switches 158, 258 or
458 of the preceding figures) is positioyeg’hp a first switch position.
(The receiver-configuration'ig_positioned“n'the first switch position when
the transceiver is configuredllw the closed configuration.) If the switch
is in the first switch positioll the yes branch is taken and an aural

* signal of a fiHst } murp signgll | evel is generated, as indicated by bl ock
680. If the 'tﬁwno in the first switch position 5 the no branch is
taken and the aural signal of {e second mexi mum signal |evel is generated,
as indicated by block 686. If e yes branch is taken from deci sion bl ock
674, and the aural signal of t

2 first maxi mum signal |evel is generated, a
determ nation is then made, asl

[ndicated by decision block 696 as to 10
whet her the signal transnitted 1o the receiver has been accepted for
reception. If the signal has o been accepted for reception, the no branch
I's taken from deci si e} and the aural signal of the first nmaxi num

. 2N b 2 .
signal |evel € e snerated. |If conversely, the signal
e n accepted 15 for reception, the yes

i ‘ 69?4871nd generati on of Eﬁg ?rési g‘ggll

transnitted ti®
branch i s taken
is term nat ed.

130




I f the no branch has been taken from decision block 674 and the aural
si.gnal is generated to be of the second maxi num signal |evel, a '
determ nation is thereafter made, as indicated by block 706 as to 20
whet her the signal transmitted to the receiver has been accepted for
reception. If the signal has not been accepted for reception, the no branch-
Is taken frem decision bl ock 706, and tpgn9%?al signal is continued to be
gener at ed. ersely, the signal t snftted to the receiver has been
accepted fof} rgception, the yes branch is taken to 25 bl ock 700 and
generation & t aural signal is termnated. Wil e‘%omze{gi nvention
has been dgxtribsd in connection with the preferr n shown in

' it is to be understood that other simlar enbodi nents
may be useﬂ!End modl, f jons and additions 29 be nade to the described 30

Wi t hout d ing tNerefrom—Theref ore—tTg Hresent —T nventionshoul d not be
limted t si nglle_ehbodi nent . _but g atAr onstrued in breafth and scope
in accord wiph the recitation of tihe

: ppgnded (¢l ai ns. - Clainms 1.
An aural annunci r cijcuit for | t [TREANSWT TEﬁ’sﬁggnajlg?g 254

transmtted to

Y irpu Y rthi @ a
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circuit. conprising: neans for detecting when the signal is transmtted 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 15 receiver
is configured in a second receiver configuration; and means for generating
an aural signal of a first maxi mum signg® Jeyel value when said means for
detecting detects transm ssion of the sighal to the receiver and the
receiver- 20 configuration switch is positioned in the first switch
position and of a second maxi mnum signal |evel value when said nmeans for
detecting detects transm ssion of the signal to the receiver and the
receiver- configuration switch is positioned in the second switch position.
25 2. The annunciator circuit of claim1 wherein said neans
for detecting conprises processor circuitry coupl gﬁvojrg 50 -
" receiver circuitry to forma portion thereof and alforurhenegkecut abl e in
sai d processor circuitry for detecting tinmes when the receiver circuitry
receives the signal transmtted to.the receiver. 5 3. The

annunci ator circuit of claiwvaLuﬁEre|1 t§WIF¢H“F09TTTON cutable in said
processor circuitry is furt1e§T€§ecut<ble t cause rocessor circuitry
- to generate a signal-recei ved—alt put Isi gnal_durl in which the

receiver circuitry receives thq 0dB

2 ~-4dB

3 -8dB

4 -12dB

9 -16dB

600

DETECT WHEN THE SIGNAL
IS TRANSMITTED TO THE RECEIVER

606

ACTUATE RECEIVER CONFIGURATION SWITCH g-612

INTO FIRST OR SECOND SWITCH POSITION

GENERATE AURAL SIGNAL OF EITHER A 618
FIRST OR SECOND SIGNAL LEVEL VALUE
DEPENDING UPON RECEIVER CONFIGURATION
SWITCH POSITION




signal* transmtted to the receiver. 10 4. The annunciator circuit of claim
3 wherein said neans for generating generates the aural signal responsive
to times when the processor circuitry generates the signal-received output
signal. 15 5. The annunciator circuit of claim4 wherein said neans for
generating conprises a tone oscillator for generating at |east one
oscillating signal of at |east one sel ecgedif€equency, an anplifier coupled
to receive the at | east one oscillating signal for 20 generating at | east
one anplified, oscillating sjgnal, and a speaker coupled to the anplifier
for generating an aur & SEARIng—@f56 signal | evel magnitude corresponding to
val ues of the at | east ™OMmEanplified, oscillating signal. -21 - 6. The
annunci atof circuit of cThim 2 wherein said receiver-configuration switch
A 5 or circuitry. 5 7. The

I's coupled|ltora TR e E-AEes
annunci at of ci yyehe ‘.} i A‘ t first recejyery,pgsjti into
whi ch the [ecq VX DL dure ‘ e the recﬁrﬁ@g ation
switch intp thg 40 L | LY o conpri ses a cl osed-receiver

configuratjon in which a face surface of the second hqggbng portion is
tandemy ppsitioned in a ace-to-kgge rel ationship -
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10 . #ith a face surface of the first housi ng portion. 8. The u!.nunuia{'u.

gifcuit of claim7 wherein the second receiver position int

receiver is configured to actuate the receiver-configuratioh ‘§
the second switch position 15 conpri ses an open-receiver ¢of bqngLl /961 N
whi ch the second housi ng portion extends beyond the first hpupi

at an angle relative thereto. 9. The annunciator circuit of

Cl

sai'd 20 recei ver-configuration switch conprises a nagnetif reed swtch.

ng port| on

rosme

10. The annunciator circuit of claim9 further conprising a

TEgTET

positioned at the second housing portion, the nmagnet operative to generate
a magnetic field alternately: 1.) to 25 actuate the magnetic reed switch

out of the first switch position and intopghe second switch position when

the receiver is configured out of -22 - the cl osed-receiver

configuration and into the open-receiver configuration; or 2.) to act uate

the magnetic reed switch out of the second switch position and into the

first switch position when the receiver is configured out of

t he

open-recei ver configuration and.into 5 t he cl osed-recei ver configuration.

5 AURAL ANNUNCIATOR CIRCUIT FOR A RECEIVER'
Abstract of the Disclosure
10 An aural annunciator circuit for a radio receiver and a radio

transceiver incorporating such. The annunciator circuit is operative

to generate an aural signal when a signal is transmitted to the

receiver in a manner analogous to telephonic ringer circuitry of

conventional telephonic apparatus. The aural signal is of a signal

15  level of a relatively high magnitudé when the receiver in which the

aural annunciator circuit is embodied is conﬁgured in a closed

configuration and the aural signal is of a relatively low magnitude

when the receiver is configured in an open configuration.

FIG. 3 accompanies this abstract.



