2135821 " CONTROL., ARRANGEMENT FOR RADI O APPARATUS" This invention relates to

apparatus for controlling the volunme or other operating characteristic of </

radi o apparatus or the like. The 5 invention particularly relates to such
an arrangenent that permts a single maRual device to select the volume or
ot hey operating characteristic for each of a plurality of ope [ es
of Hﬁ"é’ radi o, and that provides the selected volunme or other m@%
characteristic when the respective node < sl sel ected again. Radi o and

el ectronic apparatus often require a nunber of control functions, each of
whi ch requires an individual knob or control. If there are many such 15
functions, the nunber of knobs or controls becones unacceptable. This is
particularly true of gL R ANGEN ARR ontrol head

or operator console for é g Iquar or’nnbl-ﬁ'radlotele honé ch a nobile .

radi ot el ephone requires thrEa % ¥IEEEHROR FRIAESD) QL ARR first
control sets the a u or e radlotelephone t he
second contr ol sefér?%%%ﬁc\h%#ng* oépea é)‘l'. %%T% ?é#] e'q adi o- tel ephone,
and the third cong ggg

radi ot el ephone. Atﬁgkaeég%‘séis'éeﬂfctl Pa t gﬂ?‘)ﬁree nee edlthfﬁurre Control s
require three 5 jnvention partlcularly relates to such an arrangement

that permits a single manual device to select the

=y

N volume or other operating characteristic for each of a

.

s plurality of operating modes éf the radio, and that

provides the selected vqlume'or other operating

10 characteristic when the respective mode is selected |
again. |

ﬁadio and electronic apparatus often require

a number of control functions, each of which requires
an individual knob or control. If there are many such

15 functions, the number of knobs or controls becomes

unacceptable} This is particularly true of relatively

Ca—

; small apparatus, such as the control head or operator
console for a vehicular or mobile radiotelephone. Such
é mobi;é radioteléphone requires three different volume

20 controls:  the first control sets the alert or ringing
tone volume fpr the'radiotélephone; the second control
sets the audio loudspeaker volume for the radio- {;'
telephone; and the third control sets the audio hand-
set volumelfor the raéiotelephone. At the present time,

25 these three needed volume controls require three



-2- separate knobs or adjusting neans I n order that the three vol unes. can
bg ,set and mai ntai ned i ndependently. Such independent settings are
fieXi rable or in sone cases necessary where a user wants one vol ume | eve
grithe 5 ringing or alert signals, another volume level for the audko
~put fromthe | oudspeaker, and still another volune |evel for the audi
put fromt he handset. Irteukﬂ&ifnn it is desirable or necessary that
h volunme | evel be set or determ ned when in use without affecting 10
the other volume settings. Three separate knobs to neet these requirenents
make igepardte Wnosdore ad jusstihd ateansudey ordetelthat tthe correct knob or
control that adjusts the alert volune output, or the |oudspeaker vol une
out put thpee t el imesisedn vind et cand umtaifiaines intepemdentillyse t hree separate
knobs require a | arge physical space and are expensive. Briefly, in the
pr esenSuchvindéependenti seft bings ane cieringblies oy g dodef ¢ased ting a
plurality of different output volunes, or other functions, 20 of radio
appar an@cedsarycwhere a Theen eants ong drluste ilevadofion dh& or control ling
the output volune of radjo apparatus having nulti Ie output nmodes of

oper at F6ASEBEPPT sRhEr heRh8N2 L3 s SAARERER g7 A ing ¢ dM%peration of the

radio audio output from the loudspeaker, and still another

volume level for the audio output from the handset. Iﬁ
addition, it is desirable or necessary that each volume
level be set or determined when in use without affecting o
10 the other volume settings. Three separate:knobs to
meet these requirements make it difficult and confusing
for a user to select the correct knob or control that -
adjusts the alert volume output, or the loudspeaker
volume output, or the handset volume output. Eufther-
15 more, the.three separate knobs require a large physical
space and afe expensive.
.Briefly, in the present invention, a
single volume control is provided for setting a : b
plurality of different output volumés, or dther funections,
20 of radio apparatus or the like. |
The present invention is apparatus for
-controlling the output volume of radio apparatus having
multiple-output modes of operation compriéing means for
selecting an oufput mode of dper;tion of the radio
25 apparatus, a single device for selectively setting

volume and sending volume setting information to a



25 apparatus, .a single device for selectively setting volunme and sendin
vol unme ‘'setting information to a m cr oprocessor for each output node off
operation, said mcroprocessor capable of sensing the sel ected node of
operation and receiving volune setting i nformation, a nenory device
assoCiated with said mcroprocessor for 5 storing volunme setting

i nfo+rfati on corresponding to each node of agpgration, and wherein said

m croprocessor, upon sensing a sel ected node of operation, is capable of
retrieving the corresponding volune setting information and sending it to
an attenuator to atigsoprocessoti Sori gashsoutppki sddeyof heperalt bomppsaid us,
and wherein said mcroprocessor is further capable of nonitoring vol une
setting infornati omiforeprogiessss eaprrbdeyofusensingi hhedeel ecteddnegriaef ng
said menory for the selected node. 15 | An enbodi ment of
the present inventiGReRAYLOM BRI EGEIVinBeYOLYPenaptbingxinprenation, a

reference to the agcomanying 3 a%idTackd Wk shia mictopfodesdos PUE 2
5 storing volume setting informatioh corresponding to
each mode of oﬁefation; and wherein said microproeessor,
upon.sensing a seleéted.mode of operation, is capable
i = of rétriefing the c;rresponding volume setting
k/ information énd Sending it to an attenuator ta,adjust
10 audio signals supplied by the rﬁdio'apparatus, and
whefein said midroﬁroéessor is further capable of
monitoring volume setting information from said
seleétive voluﬁe setting-deviée and-updating said 
memory for the selected mode.-
15 ' .'An:embodiment of the present invention
will.now be described, by way of example, with

reference to the accompanying drawings, in which :-

_,_
b



control arrangenent in accordance with the present invention:. and Figs. 2A
ad 2B show a flow chart for 5 illustrating the operation of the control
‘aingenent. Wil e the control arrangenent of the present invention may

A

Wil various applications, Fig. 1 shows a control arrangenment for setting

rijous volunmes in a vehicul ar radiotel ephone receiver as an exanpl e. Such
10 ja receiver has at |east twpo .and,usually three nodes of operation. The=
st node is when the receiver is in standby condition, and the user is
waiting for an alert or ringing signal to indicate that soneone is calling.
The second node is when the user is placing a call, wth 15 the handset
still on-hook IRilgwl sHdws |=0dsydaldiagrasr off angreferided® t he user can
hear the various signals representing the outgoing call. And the third node
i s whesnttiwl larangenesithdrhiacoonfianas aitdndheagparesenthi s handset of f - hook.
20 In such an application a typical radio receiver 10 is
pr ovi Hentskony odRd ng audi 0 signals. These signals are applied to an
operate termnal, of a node, switch 11, and tgo-an alert tone or ringing
signal gener at 98> 2Aianflit4Rshav t%(ﬁ@%ﬁ £Pris 25 connected to the

St ? nd:t.)i/lttlseérr%t?frllg OiIhet hoeperrzpa eignwgf r‘{:hlel'cont:r:ol arrangement.

While the control arrangement of the present

invention may have various applications, Fig. 1 shows a

—

control arrangement for setting varibus volumes in a
vehicular radibtelephbne receiver as an example. Such
10 a receiver has at least two aﬁd\usually three moaes of
operation. The first mode is when the receiver is in
standby condition, and thé user is waiting for an alert
or ringing signal to indicaté that someone is calling.
The second mode is when the user is blacing a call, with
15 the handset still on-ﬁook_but with thé loudspeaker
operational so that the user can hear ﬁhe varioﬁs
signals representing fhe outgoing call. 2And the third . ~
mode is when the user is using his radiotelephone, and A
has his handset off-hook. |
20 In such an application a typical radio .
receiver 10 is providea fbr producing audio signals.
These signals are appliéd to an operate terminal of a
mode switch 11, and to an alert tone or ringing signal
generator 12. The output of the generator 12 is

25 connected to the standby terminal of the mode switch 11.



The novabl e contact of the switch 11 is supplied to an electronic
attenuator 13. Such an attenuator is known in the art and;, for exanple,
i nclude electronically selectable resistors which provide the desired
degree 5 of attenuation to the signals:supplied by the node switch 11.
outgg; of the attenuator 13 is applied to an audio anplifier 14 whose
output is supplied to a novable term nal_of an audio switch 15. The upps
terminal of the switch 15 is connected td = | oudspeaker 10 16, and the
| ower termnal of the switch 15 is connected to the earpiece of a handset
17. The handset 17 controls a hookswitch 18 having a novabl e contact that

-hook t ] | -t he.h . th . d, whi ch
o ee an o't 988 hEERbIE, poREfch Sr "ERE Sty Ol [P LS, SR NST
hook t i | h ' i f 1 | Sq dt
oo The movalpaerERIRCAERuabE 197 bdell DR d€idhidtol i 6 RAGH OF 1O
either be a rel g4, ¢Re aBtChRAL " PAECegdhbEL, WP SNE1CHL NE1&0erdDEaipp IS

shown by an arrow engagi ng the novabl e contact. The off-hook termnal” is

al so connected LalaktablEt redisubr§ORhich bH6vIQE UERe i désipéddadyréde bl ock
20. A volune control switch 21 is also provided. The switch 21 includes a

nmovabl e cont &ct ofhiatitenaatibhytd5thegaggnabs sepplied. byehethedsewi tch 21 .
is noved to- Lo '

switch 11. The output of the attenuator 13 is applied

to an audio ampiifier 14 whose output is supplied to’'a

" —

SN

W movable terminal of an audio switch 15. The upper
| terminal of the switch 15 is connected to.a loudspeaker
10 16, and the lower terminal of the switch 15 is connected
to the earpiece of a handéet 17.
The handset 17 controls a hookswitch 18 having
a movéble.contact that engages an on-hook terminal when
the handset is on the hook, and which engages an off-
15 hook terminal when the handset 17 is removed. The on-
hook terminal has no cophection, but the off-hook
i ; " terminal is connected to control the movable contact
of the audio switch 15. The audio switch can ei£her be
a relay, or an elecﬁronic switch. The switching
- 20 function is shown by an.arrow engaging the movablg
contact. The off-hook terminal is also connected ﬁo
an input-output control for volume indicated by the
block 204, A volume control switch 21 is also provided.
The switch 21 ihcludes a movable contact which hormally

25 ehgages no terminal. When the switch 21 is moved to



al se the volune, it engages an upper contact; and . when the switch 21
¢d to lower the volunme, it engages a | ower contact. These contacts$

30 connected to the input-output control for volune 20. The volune 5
20 is provided with an output which is connected to the attenuatof
|ncrea5|ng or decreasing the attenuation. The output for the V0|hﬂP
20 is also connected Logcontrol the node switch 11 which nmay be -
either a relay or an electronic device. The switching 10 function is shown
by an arrow engagi ng the novable contact. Present day radi otel ephones,
particularly in nobile vehicles, are provided with a m croprocessor 30

whi ch pabsedeébevuoliume, cbht engages can ouppénrcomiactagi oand Swhet ephone. The

m croprocessor 30 is provided with a read only or fixed programmed nenory
31 andthet awhtchnaddniacweyedotor bpveyr theawoumesvty S2gages known in the
art, the mcroprocessor 30 and nenories 31, 32 provide various control

si gnal & éPWFHdFEEFPSﬁs tﬁh?s§0¢°%§ﬁFF%IaFﬂea¥%9|GP¥%?GH§® ¥ i nput - out put

control 33. The m roce 0 and_the nories 31, 32 typically have
arger tBSpéBPPFEng SPREZGLAEAr{ BPLURE 00+ 1 HERG HPHIBSN( Lol 5. so t hat

th I I b trol t. Th
el cReneEnbBoI580” 3g p8vi8et ein Sn BEbaet WiRcRCTe Srniecfiiner
to the attenuator 13 for increasing or decreasxng the

attenuation. The output for the volume control 20 is

-

Pl
-

also connected to control the mode switch 11 which may

be either a relay or an electronic device}- The switching ~
10 function is shown by an arrow éngaging the movable

contact.

Present day radiotelephones, particulafly in

mobile vehicles, are provided w;th a microprocessor 30

which provides various control functions for the radio-
15 telephone. The microprocessor 30 is provided with a

read only or fixed ﬁrogrammed memory 31 and.with a

random access or reprogrammable memory 32. As known in L

the art, the microprocessor 30 and memories 31, 32 -/

provide.various control signals or indications that

20 . control the radio through an input-output control 33.
The microprocessor 30 and the memories 31, 32 typically
‘have larger capacities than are needed for all of the
radio controls, so that these elemenis can also serve
or be used by the control?arrangement. The elements

25 20, 30 31, 32, 33 are all interconnected in a manner



7 known to persons skilled in the art as indicated by the broad arrows P
bet ween these el enent's. The operation of the control arrangenent of Fig.
wi |l be described in connection with the fl'ow 5 chart of Figs. 2A and 2B
Thege figures are to be considered together, with the right hand portions-

‘ELQ 2A connected to correspondlng | eft hand portions of Fig. 2B. In{ ~
exﬁlalnlng this operation, it is assuned that a user of the control .
arrangenent has not 10 rnade any vqunE'é%tTings. To make these settingds
he may first place his radiotel ephone in the standby node with the handset
on- hook, and with an alert stgnal applied to the attenuator 13. Vhile

Ilstenlng to th omd nmove 15
t he vol une sw t?ﬂ’o)%[t Sﬂg,{ﬁé#g énﬁe:"e%:“e ﬁ#%ﬁgga?tsga% e costt rol 20 | ower s
t he attenuatlon he vol ume, or raises
the attenuation as |%cat§§r%yy i&‘%} ockktl’ffgl)s":{8e %ﬂv\e/z!racs{ ‘he volume. At the
same tinme, the setting of fhe dﬁé%&p off GiHd C&ozﬁﬁ’&élc*hz@adg%nﬁérﬁf% in a

sel ected part of the random access nenory 32 as indicated by the bl ock 42.

Next, the user npygpl pceilisbé a&e@éﬁw&lone ¢dnﬂéw;merﬁttmraie ke Wit h
its handset 17 on- %ook and

5 chart of Figs. 2A and 2B. These figures are to be

considered together, with the right hand portions of

Fig;'ZA connected to correéponding,left hand portions

~

ety

—/ of Fig. 2B. In explaining this operation, it is
' assﬁmed that a user of the control arrangement has not
10 made any volume settings."To make these'settings, he
may first place his radiotelephone in the standby mode
with the handset on-hook, and with an alert signal
applied to the attenuator 13. . While listening to the
alert signél from the loudspeaker 16, the user can move
15 the volume switch 21 to suit his need.  As he does so,
the éontroi.zc lowers the ;ttehuation as indicated by
i the block 40 to raise the volume, or.raises the
attenuation as indicéted'by the block 41 to lower the
voiume. At the same time, the setting of the volume
. 20 control switch 21 is stored in a selected part of the
random access memory 32 as indicated by the block 42.
Next, the user may plaée his radiotelephone in the
operational mode with its handset 17 on-hook, and
adjust the volume for that mode as he listens to the

25 loudspeaker'ls. The setting will be stored in another



adj ust the volume for that node as he |istens to t he 25 Ioudspeaker '16. The
s2tting will be stored in another sel ected part of the random access’

y 32 as indicated by the block43. And last, the user may place his

Qt el ephone in the operatjonal -and off- hook nDde, and adj ust - his vol une
¢ |istens to the 5 earpiece of the handset 17. This adjustnment wll bg,
bd in still another sel ected8part of the random access nenory 32 as +
gfcated by the block 44. These adjustments may be made in any or der .

After these adjustnents or settings have been 10 nmade, the node sel ected by
the user will cause the mcroprocessor .30 to read the volune setting in
the ransehestess Parknofy the randore access: BMREYe 38n@sadj ust the vol une
through the electronic attenuator 13 for that npode. Thus, when the user

sel ect s ifydd catady By thenbdock Ba- n1@P§p4&§€ssGPeBGsﬁFIWaVetrleve the stored

| ert I ett f 32 d bl ock 50 and
Apply | PUER e R PR an eI iR, e taoPal €n 0%8per at onal and
on- Mook iRe mddi® e U951 Bt et | 94g¢bAg $LOLRd speaker 20

OM ACCESS menor y fdiC by the bl ock

51 and annlus dde 'k Wie AR 47 13Th%e%d3lﬁ§tﬂt§%rt $214ckg the operational

and o

stored in still another selected part of the random

access memory 32 as indicated by the block 44. These

Pt

adjustments may be made in any order.
After these adjustments or settings have been.
10 méde. the mode selected by the user will céuse the
microprocessor 30 to read the volume setting in the
random access memory 32 for the seledtedsmode and
adjust the volume through the electrdnic_attenuator 13
for that mode. Thus, when the user selects the standby
15 mode, the microprocessor 30 will retrieve the stored
alert volume setting from the memory 32 as indicated
by the block 50 and apply it to the attenuator 13.
When the user selects the operational and on-hook mode, N\
‘the microprocessor 30 will retrieve the stored speaker
20 volume setting from the random access memorj:32 as
indicated by the block: 51 and apply it to the attenuator
13. When the user selects the operational and off-hook
mode, the microprocessor will retrieve the stored
earpiece volume setting as indicated by the block 52

25 and apply it to the attenuator 13. As indicated in



nmode, the’ n1craprocessor will retrieve the stored earpiece volune setting

as |nd|cated by the block 52 25 and apply it to the attenuator. 13. As .

indicated in 9 Fig. 2, the outputs of the retrieved settings fromtje
mengky 32 are used to adjust the electronic attenuator 13 w thout the :

ne@g§5|ty of the operator having to readjust his volune control. 5 ' d

I t thus be seen that we have provided a new and inproved arrange

for controlllng t he vol une of a Ioudspeak%r-or handset in a radiotel ephone

with only a single volunme control. And once the adjustnents are nmade as

desired by a user, they can be 10 subsequently utilized in accordance with

the -particular nDde hat, t he user ects. Because_the control arrangenent

utilizes a nicroptBece sthﬁnﬁuﬁgﬂﬁﬁlg the ?FEﬁkﬁ%ﬁ%&??ﬁEﬁQQﬁﬂ Juits y,

t he desired vol une_can set and.rgtri e we have 15

shown only one eﬁﬁ%ﬂFﬁeH? BFetﬁie?ngﬁn?ﬁx g?%dﬁ§£§?5$ﬁiﬁi??F??ﬁ?%ﬁ? will

appreci ate the ng h F ntroI

arrangenent can égﬁlufgd E ﬂé any nGnND ‘% m)des wtt{g ﬁgl mtation

dependi ng only ogegggug@pﬁggt¥ogﬁmghgoggrglgroprocessor and menori es.

5 It will thus be seen that we have provided

a new and improved arrangement for controlling the

.Y

volume of a loudspeaker or handset in a radiotelephone

S —an
~

—/ with only a single volume control. And once the
adjustments are made as desired by a user, they can be
10 subsequently utilized in accordance with the-particulaf
mode that the user selects. Because the control
arrangement utilizes a microprocessor and memories
which operate relatively quickly, the desired volume
can be set and retrieved very rapidly. While we have
15 shown only 6ne embodiment of the invention, persons

skilled in the'art will appreciate the modifications

~.

that may be made. TFor example, the control arrangement
can be utilized for almost any number of_modes, the
limitation dépending only on the capacity of the

20 microprocessor and memories.



CLAI MB: 1. Apparatus for controlllng t he out put vol une of radlo apparatus -
havj mul ti pl e out put nodes of operation conprrsrng*ﬂeans—for*selectlng an -

ouput} node 5 of operation of the radio ap arat devi ce ‘for

s¢l ecti\vel y setting vol ume and sending wol uwﬁlmﬂﬂmulwﬂﬂﬁt ion toa .
croprlocessor for each out put nDde o era rocessor- . .

Cap b': of sensing the selected nnde operatlon and receiving 10 vol te

information;. a nmenory device aSSOCIated Wi th said mcroprocessor

- oring vol une settlng i nformati on corresponding to each node of

op atloﬁgééﬂﬁ wherein said m croprocessor, upon sensing a selected node of

operation, is capable of retrieving the 15 correspondi ng vol une setting

information and sending it to an attenuator to adjust audio signals
supplied by the gadi u @pfi | &ﬁﬁﬁg is further
capabl e of nDnltgrlngpggPﬁgggsg ?QQnI 2 ?g%gf€aﬁésal selective vol une
Setiing 42Viradss! mggapslzuspﬁa&aaguﬁalélafmmm hdfesedected node. . 2.

Appar atus as ¢ In claiml Turther conprising an I nput-out put

i nt effaC%p%QJart%heéohswesﬂgsaeenm £6PPEOTESEDNg M S@tpuBthsgeiat or, said
node sel ecting nmeans, and said selective volune setting

5. of operation of the radio apparatus; a single device

for selectively setting volume and sending volume
setting information to a microprocessor for each ocutput
mode of operation; said microprocessor capable of o,
sensing the selected mode of'operation and receiving
10 voiume setting information; a memory device associated
with said microprocessor for storing volume setting
information corresponding to each mode 6f operation; and
wherein said microprocessor, upon sensing'a-selected
mode of operation, is capable of retrieving the
15 corresponding VOlume settins informatien and sending
it to an attenuator to adjust audio signals supplied
by the radio apparatus, and wherein said microprocessor { i
is further capable of menitoring volume setting
information from said selective volume setting device
20 and updating said memory for the selected mode..
2. Apparatus as claimed in eclaim 1 further
comprising an input-output interface connected
between said microprocessor and said attenuator, said
mode selecting means, and said selective volume setting

25 device.,

3. Apparatus as claimed in claim 1 or claim 2



25 ° device. 3. Apparatus as clained in claim1l ef—clainri————wherern a
f.irst node of operatlon I s a standby node for said radlo

second node of operation is an operate node for s ﬂi @hﬂ
Apparatus as clainmed in any preceding claim5 t|ve
voltbge setting device conprises a single marddal~ control 5 Appar at us

ctamred in any precedl cl ai mwherein said ry .device conprises -
reprogrannable nethfge ré}%ﬁQNQQﬂ?(%ﬁxﬂﬂQ§? dg @ PoRBAR s@PFan 10

f I d di
Lgdlogrrglto:ogpat us c %r?%’leji ‘g;q’g%?alc?np?aé'caeﬁ‘*?er’%fdo %el%gflé’ir& H’ﬁ%c?al"lfs °§rﬁ§agﬁ%§: ert
tone generat or fo#sgig !w& %Qa# %a'[i%?a‘@fl%ng%% q_atqgl 0 receiver 15
cl ai ne

recei ves a call rat us as I claim ereln t he volune of

the tone of the alert tope geNR{AlQls 'a?s 16k d 'lns ﬁowéﬁi% @V ieq!

Apparatus for controlling the ‘output volune 20 of appar at Us through a

| oudspeaker afid ayh@pPEERts£DIEd BddWli e SHdldine \séwmxgcmtvri@e fmprises
-selectively setting volune | evel of an audible S|gnal fromthe

a single manual control.

-%

5. Apparatus as claimed in any preceding claim
wherein said memory device comprises reprogrammable

s memory having storage capacity for said volume setting.

—

\“j 10 information.

6. Apparatus as claimed in any preceding claim,
wherein said radio apparatus comprises a radio receiver
for receiving calls and an alert tone generator for
generating an audible tone when éaid radio receiver

15 receives a call.

T. Apparatus as claimed in claim 6, wherein the

volume of the tone of.the alert tone-generator'is stored

in said memory device.

;- 8. Apparatus for controlling the output volume
20 of radio apparatus tﬂrough a loudspeaker and a handset
comprising a single volume control fof selectively
setting vblume level of an audible signai from the
radio apparatus for the loudspeaker and handsét;

switch means for selecting either the loudspeaker or
25 the handset to fgeeive the audible signal from the
.radio apparatus; a microprocessor for sensing the

loudspeaker or handset being selected and receiving



adi o apparatus for the | oudspeaker and hahdset; sMﬁtch neahs for sélectiﬁg
N her the | oudspeaker or 25 the handset to receive the .audible signal from:-

radi o apparatus; a microprocessor for sensing thetoudspeaker or
nfilset being sel ected and receiving - | une | evel information:
said volune control or froma rrermrmmgauﬁmmmwssoci ated with sai.d
| groprocessor for storing vol yng,i pf or ma nding to the bl
| gudspeaker or handset; an attenuator 5 for receiving and attenuating :
Signals fromthe radi o apparatus, the output of which is passed through
said switch nmeans to either the |oudspeaker or the handset; and an
| nput - oukRltumeNiRedC dnitdraatachNEroht Bagadi doliBe0RGRESSE06yr SaId
attenuator, the 10 radi o apparatus and sai d vol une control, whereby said
vol une .cq@romnla ermdey;saadd aeadbrgcassocliaved kitRnyaidon to raise volune
or to raise attenuation to |ower volume, said volune information being
stored | mizxoprosesspr Lo sherdbg, vopamer éa€bematihgnt bertesd- 15 speaker
or handset, said mcroprocessor retrieves the correspondi ng vol une
i nf or mat iPeRdin@nteaitendiopdppgaieruponhandseby adj attenwatone through the

attenuator w thout the necessity of having to readjust said
5 for receiving and attenuating signals from the radio

apparatus, the output of which is pas;ed through
said switch means to either the loudspeaker or the
handset; and an input-output interface.interfacing
with said microprocessor, said attenuator, the

10 . radio apparatus and said volume contral; whereby said
volume cohtrol causes said interfa;e to lower
attenuation'to raise volume or to raise attenuation to
lower volume, said volume information being stored in
said memory, and whereby, upon'reseiecting the loud-

15 speaker or handset, said.micropfocessor retrieves the
corresponding volumé inforﬁation from said memory
and automatically adjusts volume through the attenuator
without the necessity of having to readjuét said
volume control. |

20 9. Apparatus as claimed in claim 8, wherein
said radio apparatus comprises a radio receiver for
receiving calls and an alert tone generator for
generating an alert tone when the radio receiver

receives a call.

25 : 10. Apparatus as claimed in claim 9, further



velune control . 20 9. Apparatus as claimed in claim$8, wher

sai d radi o apparatus conprises a radio receiver for receiving calls a

al ext tone generator for generating a tﬂ“ﬁ the radio rece
receives a call. 25 10. Apﬂmm‘“mwm dinclaim9, f
~&3=- _conprising a node switch having*an¢operdte Stefninal connected
sai' @ radi o recei ver whereby an audio signal is applied through said
attenuator to the |oud- speaker or handset,13and a standby term nal
connected 5 to said alert tone generator, whereby an alert signal is
applied through said attenuator to the | oudspeaker. 11. Apparatus for
controlling the output volune of radi o apparatus having nultiple output
nodes of operaticompnbsingt & andge aswitehihdreing can et Ferndinal

reference to, and as shown in, the acconpanyi ng draw ngs.
: connected to said radio receiver whereby an audio

I n //

d_a
e -

rther

signal is applied through said attenuator to the loud-
.speaker or handset, and a.standby terminal connected
5 to said alert tone generator, whereby an alert signal '
is applied through said attenuator to the loudspeaker.
i | 11. Appératus for controlling the output
" volume of radio apparatus having multiple output
modes of operation substantially as hereinbefore
10 déscribed with reference to, and as shown in, the

accompanying drawings.




