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Cross- e t ted cations
This appllcation is a continuation-in-part of copending
-Appllcatlons Serial No. 110,002 and Serial No. 110,201,
filed on October 19, 1987, each of which is a continuation-
15 in-part of copending Application Serial No. 07/077,496,
filed July 24, 1987, entitled “ANALOG/DIGITAL DATA STORAGE
SYSTEM. "
Backaground of the Invention
_ The pr:.or art 1s replete with various types of paging
20 systems and radlo-operated systems by which a message can be
- left for an individual who is not able to be contacted
dlrectly for one reason or another. For example, many
paging systems operate with a large complex central
processing facility in which messages are queued and
25 transmitted, normally in digital form, to subscribers, along
‘with the subscriber’s address code. The subscriber to the
 service carries ‘a paging unit which is preprogrammed to
-activate upon receiving a message which is preceded by the
address code for that paging unit. The pager then nomally
30. emits an audible sound to alert the subscriber that a
message is being ‘received and recorded for him. The
message is placed in the pager memory and the message is
retrieved in the form of a written message, normally on an
_ LED or ICD display screen. Although such systems are
- 35 efficient and r‘:equire very little air time in order to send

the digital message, the messages . transmitted are
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paging systens operate with a large conplex central ~ processing facility
I n which nessages are queued and 25 transmtted, normally in digital form

to subscribers, along wi th the subscribé& s address code. The
subscriber to Vi . a i unit. | [ ’ MEge
to  activat &‘Q“%ﬁ@ﬁa}é@é’i v‘lgggcgiﬂnié%és%gg%\?\%ec}%q sh%)‘?\gﬁge%%d rﬁaﬁ 2' bt

address code f&ypehavhpali meanire the pagbscribrrnokfuldy %9, thei (Reawest
audi bl e sound tt%l@bﬁlbhet hendUkaani Peet hisshge ofB§$AdEoriS DEnntaderei vy
and recorded for him . The | massagﬁe IS'B' aced in.,t- ager nenory and
the message i sunlessqithe kxpnspithed pessages Are; é’?rriﬁggﬁg ; I 13- Onr
an LEDsor keRephopledy rnibeats  arfid t hthgh 3ike,syalpmmmerdc aidssaged
and require verry l1gtle air time.ig oEder .tOfend t&1e djtgitax! t th
nmessage, the ArRs 2ir ZPSH1%bq tEF&LINal 1n order npu e
-2- neces adphapumeriicninessaye atoobearkransnittted) | §ndf palging sysipems
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the message ori Qi nator e transmtted nmessages
are strictly nfacdlddtiese., 5 tel ephone nunbers and the |ike, al phanuneric

messages 39 requir @tRetPepi éhn&era%'v@eémén &Fdleavalladid Whdch utilize a
Al phanumerl C Mg it er” whith Lranemite digag}zggogy Form an audio message
_preceded by an address code which is received by a
preprogrammed receiver. The message is played immediately
| upon 'reCeipt, and, in some units, the message can be -
15 recorded on a tape cassette for replay. Pagers of this
type are normally relatively bulky and require
substantially high power -requirements to drive the

mechanical portions of the tape recorder. '
In the ax?é ‘0of telephone communications, typically
20 available answéring machines have one or more tape
cassettes for playing a message to the caller to indicate
that the called party is not available to answer the phone
' and to record a message for later playback. Although
ansvwering machines are readily available for single-line
25 use and their price is becoming more and more reasonable,

such devices are normally not available as part of the

telephone circuitry itself. Most of the existing answering

machines are bulky and require a substantial amount of

desktop space., 'Furthermo:;‘e, _answering machines are not

"'30 readily available for multi-line business phones and com-
. line, cellular or mobile recording. . |

"Also in the area of telephone communications, the

advent of cellular telephones has revolutionized mobile

communications and has created a need for enhanced

35 capabilities. Cellular telephones utilize sophisticated

-cellular technol_o'gy and are faced with growing demand.

Ongoing research in this area concentrates on providing
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of this type require expensi ve conputeri zed central nmessage facilities.
10 QG her paging systens are avail abl eqehich utilize a transmtter
which transmts in analog forman audio rressage preceded by an address
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t he- phone to recor rnassall‘%alﬁxél | ater pl ayBac Al t hough

answeri ng machSe¥exale ynavai staatdnggadbempEss  use and their

price is becom ng m@sandemem@aseéﬁbhtar tedepHofies cas:wzq:dmwl | the
not avail abl e as

t el gphane C|rCU|try |ts Mpst  of
exi sting answe® 111 %ne%n‘é?‘%agg{‘ 94 USRS Ehﬁ%’t aﬁ??ﬁf‘vﬁéﬂ)
of deakt op caldee. dufmnghdzhem:e alaaeneel oy rsmhensstr&r eofloanSO:.ndmatm;r.

avai | abl e for ‘Fl'uté fém +Qe§§mg?%gg§ ﬁgg Pep A surSid '%sé’écially

nmobil e recordin € area o one co i cat
t he advent e dihe| usex eispey¥pesting ﬁévéﬂﬂﬁr&ﬁpiea‘—%h@e call from

conmuni cati ons a apgrtefalas’ Grbn 2wnieRd addy rRORANERE HhitaPalidudves;

Cellular telephones utilize sophi sticated cel l ul ar .techpol o% and are
faced with groﬁqﬁ JEeatyre is inadequate and does not solve e problenm

15 since it does not identify the caller, record the number at
which the caller '_m'ay be reached, nor indicate the total
number of callers and their messages. Although answering
‘machines for this purpose are available for standard
'telephone_s ,» such capabilities are not available with

20 cellular telephones. Reducing costs is also another high

.~ priority since cellular telephones are relatively expensive
because calls are typically billed on a per-minute basis.

' Yet another form of message service is the so-called

voic:_e"""'__stdrage retrieval system (VMS) in which a voice

25 messaée can be left at a central message storage facility,
and the subscriber, by use of a specific code, can access
the memory at the_ central computer to retrieve the message.
These systéms are expensive to operate in view of the
necessity of powerful computers ‘at the central system

" 30 facility ¢to process and store the messages and, in
. addition, can be inconvenient to use since the subscriber
‘must be at a telephone in order to receive the message. 1In
addition,' messages may not be timely received because the
addressee inadverten_tly fails to check for messages.

35 .~ In the are_a of two-way radio communication, such as in

' the case of police and fire communications, emergency
communications ‘and the like where the addressee may be away
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Ongoi ng research in this area concentrates on providing

- 3- addi tional conveniences and reducigng costs. For exanple,
present]ly, when a particular cellular user is away fromhis or her
unit, a gener alfriofC dnE Iw:l:fimdﬁlﬂ: oo atimel tol eime, manyasystems Enploy

inforns the caller that r.t | ar r_.5 nno r

time. . Thus, tHESHT%©° %Q;ax?&i efd ?%ﬁ%f?ﬁﬁsfniit %at'l vbglio qzlglll?%ge%tdga ch
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i ndicating to users recei ved any call's durin helr absence y
some sort 8f afWchdi @ﬁYb‘Fes are Tﬂ%‘Ee‘P"ehYﬁr @‘P@r sdRetPARE Fased, aNguld be

{e?SSlﬁrl ng, lef&f%laqlllyy unnecdeearylhemsea li'eﬁ.mfé ng mxpmﬁ?twt message
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- be bulky, unreliable and inflexible in connection with

radio com'munica_tions.
. A more sophisticated system has been promulgated in
15 U.S. Patent Nos. 4,468,813 to Burke, et al. and 4,495,647
to Burke, et al, This system requires a base unit which

sends a command program packet in digital form to the

mobile unit which is programmed to respond to the command

program for receiving the message in analog form. The

20 command packet includes numerous command codes,
transmission of which require significant air time.

Responsive to the ‘command program, the mobile unit converts

the message to 'di'gital form for storage and responsive to a

termination command sent in digital form by the base unit,

25 the mobile unit recording system is deactivated. The

operator at the mobile unit can then replay the digital

message in analog form. The 5ystém 'as disclosed in the

aforementioned U.S. patents requires a sophisticated

< encoding system at the base _‘tz'_gnsmitter which is capable of

"'30 generating a command program packet and the termination code

' signal.' ' Furthermore, the base transmitter must be capable

of tran'smitting_ the command packet in the form described in

' the aforementioned patents. The mobile unit must be capable

of receiving, decoding and transmitting the command program

' 35 packet back to the base unit. The mobile unit utilized in

such 'sys_tems 'requires two separate power supplies which

would render the device unsuitable for portable hand-held
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priqgrity since cellular tel ephones are relatively expensive because
calls are typically billed on a per-m nute Qggis.- Yet anot her form
of nmessage service is the so-called . voi cé storage retrieval system

(VW5) in “h'ChrécEQVE§525suEﬁ$§§9 aﬁgg bgnheiheahlﬁepentral message
storage facility, - he . sub er, by use_ of a sge0|f|c code, can

access t he menok¥ thFhec@éTﬁ'EFhFa'éb‘H% Field, B3 s diqtye radio
These systems- aéﬁmﬁﬁﬁﬁﬁatienbo OpEAnéRission ewitle t s deslmmswamm‘ained

power f ul corrput rs cent cal stem_ 30 facili.t roces
and store the? rregsaﬁégm a, ﬁ 58§|"?| oﬁm@gﬁlﬁ?tl dnvgﬁ’iep véd e

si nce the s@bscchannels anws:rduﬂed and ctheptenis | greatiecompetdtdone folre air

message. In )?gdl ti r 'E ? n%ép ghggh §§§+_¥_ﬁgl tlﬁe

addr essee |nadver ently or Ness n € area
of two-way radl‘érébﬁﬁmﬁéanl oRf sméﬁs§§e$n in dlgktakas@mafpolbeﬂ,ﬂ“%d the

fire comuni Ca&i@ﬂﬁal e FRARRCY requ:.x‘éﬁmé’élt | Pfie aNgot hﬁrhhﬁﬂﬂ.’“er e e
addressee nmay fromthe

mobi | e unit froﬂ???ﬁéeﬁo recpived , hoyever, e%‘ﬁ?o}lmltﬁqletesesg?rﬁaﬁa’%‘ﬂ‘
receivers, 10. €. messagésewhilch aive Visplayed noyn be sudXihelED ndp LOD mlﬁdlﬁy

e et " ! febSaE M ee, AQGAIP RS 3BTl “LIARRR" R nd s
be ) that . requ:.re the subscriber to go to a telephone and call
the message originator. In addition to the limited message
capability of such systems, the transmitting comi;onents are -
15 expensive, normally requiring centralized computer message
facilities to transmit the digital data and to store the
analog messages for the subscribers.

' Accordingly, it would be highly desirable to provide a
system for transmitting analog messages directly to a
20 remote unit in which the analog messages are transmitted at
a high rate of speed to conserve air time and are received
and recorded at the remote unit for playback at a slower
rate of speed to return the fnessage to its audible
condition.l__ As a corollary, it would also be desirable to
25 transmit_' certain analog data at a slow rate of speed and to
play the message back at a higher rate of speed, again to
return 1t to its audible format. Such a transmission
procedure is beneficially carried out in the transmission
- of music and other high fidgli;:y analog data over telephone
"'30 lines which normally adversely affect the fidelity of the
" data being transmitted. In such a case it would be
desirable to transmit the data at a slow rate of speed
thereby tQ retain the fidelity and to play it back at its

normal rate of speed without loss of fidelity.

35 . | _ Summ, of e _Invent

The - present invention provides a voice storage
telephone operating in cooperation with a plurality of
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totally unnecessary if a reliable, inexpensive nessage storage system
were available at the nobile unit. Some _g. systens are avail able which
are simlar to the tel ephone - answering machines for transmtting a

prerecorded negsaadchivedrdta®iondC Withdit bpeFatermintegeention ! ttaving a
operator is -not” at, the pobile .unit,. These s%stems_ have b§§n found to
be bul ky, unretFABFEEINET nFPE« tERDSIItEING AR nTRCAtVing Ydige messages

conmuni cati onsfrom a reroberarmEvaivent vdasysaid Hasanseeiyenmdtzdtiah,

in 15 U S. Pa -NQ@s. . 3 ugk @,?s 64 +t.0
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pr ogr am pabket improvemeat f dsm cbaracterizadbiby uhl t ahixereivinggralnauit

to respond t0 CRSSEHERIE to PRUIGMLAC! NOPEVEAE 10 BEGAAS | Erdif! Athe
form The 20 command packet, includes_ . nunerous conmand codei,
transni ssi on oFWEﬁerjéﬂgFresﬁﬁﬁ?-Pmantzéi r ‘E‘H’nﬁ. ansgering \elrguifry

comand progr agutomatieally wnswerdineerinconing healkssfgomt ¢hei Jirarisdeiver

formby the baSEafans 25 Ene e Sakt | SRAMEYLEY, PRRBULARY phebulldfany

deactivat20. activated opithout aserheimbéxvention efiterhea reEdetearmined

09 et onpe Bl WRLOSIMY T culiGUBIEN 5 AaLodng 1Ko s

t he base transmotifioptiion | signadhl and JerRR¥AEING ngal cOFFIR@OK ognable
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capabl e 15 of chanfieli ngellatasi rgigmul t transwmitited t fromontised tprapaeiver

' ' station and generating a detection enable -'signal; 4)

transmission circuitry connected to the detection circuitry,

the transmission circuitry <transmitting a pre-recorded

message to the transceiver station responsive to the clear

20 channel signal; 5) a message recording circuit digitally

recording the voice messages, the mesSage recording circuit

responsive to the off-hook enable signal from the call

answvering circuitry and the detection enable signal from the

detection circuitry; and 6) playback circuitry coupled to

25 the message recording circuit and reproducing the voice
messages.

In accordance with the present invention, there is
provided an analog-to-digital data storage system which is
readily adapted for use in communication systems such as
"'30 paging systems, telephones, 'muiti-line telephones, cellular

' telephones, int_efcom, message alarm systems, telenmetry

systems; two-~way radios and the 1like, by which analog

signals, including voice messages and data transmission,
can be xéece_i._ve_d, converted to digital format and stored in
35 memory in digitél format for retrieval, reconversion to
‘analog 'fom ahd playback as desired. In addition, the
system permits sufficient memory for dictation of messages

This Sheet Has Been Replaced
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35 packet back to the base unit. The nobile unit utilized in such
sysfens requires two separate power suppliesywhich - woul d render the
devi ce unsuitable for portabl e hand-held - 5-
receivers, suchfes TS Epldi}&hﬁ:ﬁl e traxismitéiﬂamm‘runﬁ'het dataflstdrage

t l'ar | di .cat b
P htathod bt FYACER, T8 RS, iR Oh SRS LT Ced R e paate
are crowded ancbqlt@mems grtealouorqmtt iamdl f opexpkesi rﬂélthFdfeI)hl d oW apower
most pagi ng sys{. 1 - ENONLE, therﬁéamésgearaée%m 5 daEAbéédf YdBhe

because the di g| ‘ormat requires transm,t

messages r étei RELYRARE oY aP@YI |ﬁ?@‘éﬂan°§ﬂ@)rtawq-??er?’?regégd‘&élvmﬁiéﬁrﬁ?ﬁ
di spl'ayed on a écs@él suEh (HsJ—C@oél tampEé) edigdnalt Wssm ar @ual-tone

e Sl LBt "B 5 g 7O e 80P, fopivates
nessage capabi | {¥gx)pf su;d].__specm:l.yt modified tramsmithenndst reqeired for
Cranen & the e L6 the dvEERh: 8 tho THEHUY (MK OC 14 adSitfon,
subscri berkd  the\cmeaunsn§ey, deackidvaging mlqlmﬁlﬁmlaafﬁﬂ presetpt of a
' message is contained within the data storage system itself
and, except for an address code -(which is preferred but not
critical) , the necessity of transmitting a packet of
command data to control the reception and recording of the
15 message at the -i'eceiving unit and a termination code at the
end of a més_sag'e' to deactivate the receiving unit is
eliminated. )
In accordance with the present invention, the analog-
to-digital data 'stbrage system includes receiver means for
20 receiving an '.incoming signal carrying an analog component
from a suitable transmitter. The analog signal is
preferalSly "pr_eceded by a designated address code which is
specific to a particular data memory system. The system
further inclﬁdes enable means activated by the incoming
25 signal to emit an enable signal (logic high) to activate
the sys_tein circuitry, as will be hereinafter described and
illustrated. The enable means may comprise a decoder which
has been programmed to recognize an address code specified
to a particular receiver or _group of receivers. The enable
.30 means may also be activated by the incoming signal without
" an address_ code, such as in the case of a VOX circuit, to
emit the enable signal. The system also includes
conversion means for converting the incoming analog data to
digital format and memory means for storing the converted
35 digital data.  The conversion means further includes
circuitry for reconverting a digital signal to analog
format.  Control means are provided for activating the

e
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system for transmtting analog nmessages directly to a renote unit in
whi ch the anal 0g nessages are transmtted at8-a high rate of. speed to
conserve air. time and are received and recorded at the renote unit for

pl ayback at .a Sionwersian mganspand e r digital Hhaengxy ,fttoxage | (means
audltbl e conldltlz%t orﬁtwe 0!|9<50£ixé:¥nal]g1e"\§h! ﬁaﬁlj%?ohetﬁ@sta’e@dh Rext Qnéérgé\.slr(nixtz :
certain analog data at a slqw e. .0 and to play the e a
a higher rate &s‘espg’é'ﬁ e’&ﬁﬁ& %@Mﬁrﬁ-’pﬂt hg jqant rgﬂ}d Hﬁenﬁor%g chtQ
transni ssi on paeasiivate lthecl convéryionr mexhsouandn mémory ansaresi at othe
nmusi ¢ and her el [ kY al pho

normal ly a versamﬁ%g q} #ﬁ % ,ﬁ%&?%? ? c#‘%a:ebgl %3’ treg;%?h‘ﬁ\&ﬁeq] peri?%
such a case iaf vibime. be S}qumg neans aarei tingluded afor activatimg: tie
speed t her eby t&xfﬁﬁibﬁ h%.éaxfle' lang 2Rfe! OmBd¥y { mBARK 2Fok! SpIRyBREK' Ak

of speed w t-hout 1.oss : 1t
Summary of th@nakRsht feﬁmat of 3tnlﬁ Stored; vessggetne prateMYstePetibhes

amel i orat e one jgiclides withitiiqasséamé for manually activating the record

10 and the playbeck modes, and. amplifi_er means for listening

to incoming analog signals and playback of stored messages.

The system of the present invention is readily

adaptable for use with wire communication systems such as

single and m\_ilti-line telephone systems, intercom systems,

15 and for radio communication. Thus, the system of the

present invention is useful for paging systems, two-way

radio, cellular telephones, conventional <telephone and

intercom systems, and telemetry systems. The system is

also useful for transmitting music and other data where

20 high fidelity is required. The system of the invention

employs circuitry that is readily installed with

conventional transmission and receiving equipment. In a

preferred form of the invention, the system is adapted for

receiving analog messages which are transmitted at high

25 speed and for playback of such messages after retrieval

from memory' .at a slow speed so that the message may be

understood by the mobile operator. In this fashion, air

transmission time is substantially reduced which 1is of

critical importance in those areas where the radio

. .30 frequencies are ‘crowded, sﬁel'r as in paging systems where

. assigned frequencies are limited and there are a large
number of subscribers utilizing the systenm.

In accordance_ with one aspect of the present invention

there is prOVided a communications system for the

35 transmission of- analog data at a first rate storage and

playbaék' of the meSsage at a second rate. The system

comprises transmitter means which includes a transmission

mniiﬂ'i‘iiﬁfi‘ \lﬂi
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the prior art. According to one aspect of the present invention there
is provided a voice storage tel ephone operatg-hg in cooperation with .one of
a plurality of transceiver stations and answering calls w thout subscriber
intervention haifiger twhisheicommuhicatesnwith i agcbataed reamiinaly S cthe

rressages from a r er 15d tra t |44 VoI
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circuitry; and back CIrCUIt coupled to said e record CIrCUIt
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one transceiver eﬁ@éd@sﬁ il dpei %%n%t O¢g9¢e, #@EQEEB”%‘E@ GePENdat a var:.ous

receiving circuit responsive to a cal notifrcation si gnal from sai d one
transcei ver st eﬁﬁ‘ﬂﬂﬁm&sﬂﬂr HRSGRE 4 ng CI rcuitry automatically answering

incomng calls fromml dagtaaru{md EItWhgf_hSt atﬂdgfh?gal as?f&étppswer dellular
circuitry autommatic ctivated witho user inte i,on a

ot or i nou iR enhone TRaxiBdD Yalce et ade . CAPRD L 614k, VAR tageausly
si gnal’ an@enaredoris anes’shgbsomﬁmé)l a sugerl igleaway ofranr thet rgellular

connected to sgj ’%h call F%i,f.é,ﬂm&ége%g &.g,@,rgtteawéhgeem is

sensing a clear anne rans
easi.ly adapted for portable applxcat:.ons due to the low

current requ;:emen_ts and may be advantageously installed in

the handset of a cellular telephone due to its small size.

25 Call answering circuitry is activated after a predetermined
number of rings to automatically answer an incoming call.
Detection circuitry waits for a predetermined length of
time to detect a SAT (Supervisory Audio Tone) signal. If

the SAT signal is 'detected,‘ .a_prerecorded outgoing message

- 30 is —{transmitt_,ed' to the call'er. If the SAT signal is not
~ detected during the predetermined 1length of time, the
incoming call is automatically disconnected. Once the
outgoing message ‘has been received, the caller can leave a
message which is recorded by the analog-to-digital voice

35 storage circuit. A plurality of individual messages are
stored sequentially and may be retrieved and reproduced by

the user at a later time. In addition, a first recorded
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transcei ver station and generating a detection enable signal; transm ssion
circuitry connected to said detection circuitr¥9=said transm ssion
circuitry transmtting a prerecorded messaqe to sajd one transceiver

station responsi v@®& d(eldest cneffFages; ed, tp SBEROEY) - 150124 PRAically
signal fromsai d catdseanBiystng circuitry; a nmessage recording circuit

digitally recording said voi ' sai e r di oo DT PP

-7g- ’regponsi've tg an féjhf%%o%ﬁf%%f%c%geggﬁéggagggg‘ﬁd %&%%’dlgltal
circuitry coupl ed vaicsni stoxagagoeldudalti rkplephanea, amssagesdarenyesorded at
voi ce Messagey céﬁﬁgégi RN | 5t2E2bRCTiASPER] Hind'CaRlCHillsequently

i nvention there is provi a vol ce storage telephone operating in_
cooperation with d¥ansmitted, Qi F}‘eof"?}gﬂs%i ¥elephepeonigh REnbigh Fpeed,

cal | dei thout subsg i Bagei Nbigr \t&;&tﬂsﬂléﬁ&n?t&mblﬂ?nsqﬁeﬁ messhgeasNatéi Rthen
to and receiving voi ce tessages, froma repote ca ia sai.d oné .

transcei ver stati (ﬁ?c%rfed’s\%q c%’%t%?%@% fgggﬁﬂﬁnﬁeﬁ)ﬂﬁ?rspﬁég 2% & high, ppeed
circuit responsi viuto areaketrdevetcandrepoodiicéd oatsa chormal r speedi verThis

station; call,ans [ ' ' g . C ri ' ' c
fromsaid ont,}fr a\r@}elg\g‘e’rghgggﬁ’g%, a*_s%‘.g%&%% Iairggnos@ie}? ng?rﬁcgi P@%??ri&% &alts are
automatical ly acidensuadlyn biddeduson i at cpernmipnteafbasisa ¢havgedr toethe
period of tine suRsAGUANr ERHRGAIDEYId said call notification signal and
generating an of f-hook enable signal; a nmessage recordi ng circuit digitally
recording sai d voi ce midsaRRCOFEARGEt Widhytanothexr agpeglendheycinryityy for

transcei ver stati ghswedithg a call is activated only by entering™a personal .
15 .identification code through the keypad of a telephone which
. is compared with a prestored code. However, in the
instance that the identification code does not match the
prestored address such as in the case of a wrong number,'
the incoming call is immediately terminated. This feature
20 advahtageously discounts costs associated with unauthorized
callers. |
_ In accordance with yet another aspect, the analog-to-
digital storage cellular telephone also provides a means
for recording dictated messages and reproducing dictated
25 messages, wherein the user may record important voice notes
or cellular conversations instead of writing notes. This
feature is of special importance during the operation of a
vehicle for reasons of highway safety.
- Brief Description of the Drawings
--30 '.7. The '__iniren_tion will be best understood in conjunction
with the following description when taken in conjunction
with the accompanying drawings in which:
Figure 1 is a block diagram of a digital voice storage
' system in accordance with the present invention; '
35 ' Figure 2 is a block diagram of the audio conversion,
switching and control circuits of Figure 1;
Figure 3 is a schematic diagram showing the switching
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message previously recorded at said one transceiver station at a second
frequency, lower than said first frequency, sald nessage recording circuit
responsive to said off-hook enable signal fromsaid cell answering

circuitry; and plysEEE QfF Fipe Godp @Pne drtiadlfessage recording circuit
and reproduci ng sai d Wiifrde$S38Ca AbcReRAENB HRRAGN f 6£0ENBYrtion of the

According to still agnqgther agpect, _of th resent_.i nyention there . _
provi ded a net hof“f‘%ﬁ’r’&%i W‘%&P-"F%B# d%%‘t‘fﬁj‘rzeprbggﬁﬁﬁﬁa%gf‘ge ﬁéﬁsdbﬁsaqe
froma renote traeeicotrola cireditayscei ver station and answering calls

wi t hout intervention by ubscrj ber, said, e rd SLNg s :

receiving a Cr’al | noti ??llcgg*z;%ongsiig%ala f?g#ﬁglsfai d{%ﬁ?p’%ﬁscéﬁveéﬁg?Ea%?%n;QStm
automati cal | y answddiizingn theovoigecastofagen empryhesystencsifiethet iresent
Wi t hout user int rn\ég}{.gi%.after- verification of a clear channel subsequent

to receiving said- not'i fi cation signal and generating an_off-hook -,
enabl e signal; transniBiIURe abpr dSr eror 8chepatiggcdiagsanrd ofe thenswitahing

statig_n in r_ezporaﬁe:dﬁtsaéﬂ FPegatecali Qfllﬁst&@'ﬁir@d@i;rdifﬁéw| fot &hbgh%amal
recordi ng sgid voi ce nessages, .0 response fo an end of. said pre-recorde
nessage; ang'orep vl’r%g‘%gﬂf EW&@%}%S.Me to an operator .
command. Accor di IRigurest i7 | imnosheschematticof dilagramesdillustrattimn the
there is providedq,, i stpr ~devige ratd i (i?aﬁ?& [ ] hlﬁgﬁ
of a plurality o% q:.régr?'sc__ ivée? ??Q}lggnszcaﬁgegé&*g#ﬁgéﬁ S Wlél%hggf%g Ty
subscri ber inter®&4)on having a transceiver for transnmitting to said one

transcei ver station afgffell ¥ NgeV0h C%][B’c?éa%.%gg’aﬂin 8¢’ CAR! anAloS" ndskage
sai d one transceiver, station, sald voice storage “devigce conprising: '

& a 2
recei ving citPcui PAENHRYSEER oLBCeEPPTAbLNY| é‘g’ﬁ orrsiaplke rRbm SHapsHssion
transceiver statiand plalybadiks\fiatugeC ofC thie prewams ittrentidhi;d recei vi ng

cal |5 fFom sai d one t FARUEI D 15, s, PetH HiRe ' dr REFT hyaRemiaRiep’ oroup
in accordance with the present invention;
_' Figure 10 is a block diagram of the receiver group in
20 accordance with the present invention:
Figure 11 is a block diagram of the modulation
processor circuitry utilized by both the transmitter group
‘and the receiver group; -
Figure 12 is ‘a block diagram of the circuitry of the
25 modulation processor; and '
_ Figure 13 is a block diagram of the receiver group
decoder circuitfy;- .
' Figure 14;-is a block diagram of the transceiver
circuit of an analog-to-digital voice storage cellular
- 30  telephone of the present invention.
' Figure 15 is a detailed schematic diagram of the call
- answering and'_terminating circuitry of the present
invention. o |
' Figure 16 is a detailed schematic diagram illustrating
35 the audio conversion, switéhing and control circuitry shown
in PFigure 2, tdgether with the call answering and
terminating citcuitry shown in Figure 15 with additional



-8- ,automatically activated w thout user intervention subsequent to
receiving said call notification signal aneigenerating an of f-hook enabl e
signal; detection circuitry connected to said call answering circuitry,

sai d detection circuitry sfhsthe analeg-tordigetdict veigesasittbmage cellular

transcei ver sta{éfggﬁglqesgfdtxgag eééx%a%‘?vgﬂﬁiﬁﬁ and generating a

det ection enabl e si ere circuit, recording tined .
sanpl es representat i Eé%?-‘eséVd1§o|ac@MSSCWG‘:%SG%QQI'@EC611@11ﬁ§rat1n9
circuit responsgye &greaitry’ bnbank iandiltnt Matodeesal itk abhe 2B YRLI RSy
circuitry and said detection enable signal fromsaird detection circuitry; -
and .pl ayback ci¥ ‘Ei‘!"?r%" #JS\’EG f *said rressage recording circuit for

reproduci ng said voi Embodfmentdi ng to

till another aspect . W e e J ‘ = a_voice

:tlorage devi ce gger ’t‘?%ﬁéfﬁngogé ?;P{‘gé \%I'th ot® fbﬁj%\é{*g?gd of analog-
transcei ver st atoehigihal adaber imepary | sywhenouumm&ad)egenﬁrei\lyntas)n10,
having a transcééf{&rﬁe{:e§r 205 gkbbirGant8 %ﬁ“ti‘x e 1H VehveheibAh @fdch

recei ving voi ce. nessages froma renote caller via sa| one transcel ver
station, sk d v%ﬁ%%“@?éraﬁe PEYREc SWRRHY siBig: aRdr cEeFeiVierci Reane 14 for
responsi ve to aré@éivﬂﬂé'l iheohing sigRalstr ommeirbauivér aIlﬁCﬂayeéoﬁsﬂstOBf

call answering Site try aut pnat I cal y answer i nco rom sai

one transcei ver®sf reCFeR fY ‘ﬁ@u%ﬁqgaﬁ t‘f‘glggf%%aﬁl&g‘l |3n audio
activated vmthcpagingr sysltewantmﬁthultsmq-myt radiecsy\she;mss,aldrcaidy be a
notification si er nabl

circuitry conne 9%‘%9@5@% 53%541'1%# Méngaglgr&g%l t ry?ssal det egﬁf%ﬁsﬂgtter
circuitry ¥ensitmot cﬁmn):hariddl pdsnechesaiuciudedr aimcaivatemt did.on alhbe
sai d voi ce storfigConfNyCesigHat8nerabbived URHCCliHY) 6RAS By ﬂ@”%eans are

transm ssion circuitr connect ed to sald deteCtion circuitry, said
transmi ssion citeapspitred LHom | ARYa ‘Eﬁ@ﬁ%}ﬁe&m%ﬂg seeYisee (not
transcei ver stashewny esoishye ds0 %dld cbearexprainéd arkatsér,d eldedioplst be

enabl e si gnal frgpec:.ally modified for use with the receiver means 14 of
20 the voice storage system 10. The transmitting medium nay
be hard-wire or wireless such as, for example, radio,
infrared or optical. Enable means 16 is provided with
decoder circuitry to compare the incoming signal with the
receiver address to determine if the incoming message

25 signal is addressed '. to the system 10. The enable means 16
can be adapted to monitor various types of encoded
addr_esses such as,' for example, digital code, tone code or
dual-tone multiple frequency (DTMF). If the signal code
matches the receiver address, the decoder 16 issues an

.30 - enable signal (pulse or continuous signal) which act:l.vates
. the record/store functions of the voice storage system 10.
The use of an address code with the incoming message is not
critical and, if desired, the enable can be simply a voice
activated device .which issues the enable signal upon

35 receipt of an audio message or a switch for manual
activation _f'or_' enteting and storing messages by the
receiver operator. 1In one embodiment of the invention, the




-

said call answering circuitry; a nmessage recording circuit recording timed
sanpl es representative of said voice nessages3-sai d nessage recording
circuit responsive to an end of said pre-recorded nessage; and pl ayback -
circuitry coupl eteeadeni 36ndiss adpsigned dtogeniitc A t cantinupusd eriakj e ag ignal
voi ce messages fqanigal ¢nei MBGataBR @F the iACSMIA§NAnalocY idigri1O! Eid the
aspect of the present”invention there is provided a volce storage device
operating in codbedmal okexminates At atheuand t pLofthe A8 0% rs3¥82 1 ons The

?nd answering caidSmimdtivi ofOSEHébehabllecr ¥2Ghabn f1dh NEhe tASESEEE VA6 is
or transmitting._tqa sai ne _transceiver station and. ing.vaice '
messages fr a zee‘ga PePRIEE ?&%%8&? Hanst®i 8%%‘%@?%#0%" & NATASE Lo
storage devi ce dempdescribeda ireceove ndetailuitereinafieretoo deastiivate the
notification si cnﬁt?én % depge é}fs@&?eiﬁeﬁrﬁi a?e@:ﬁ;rncag*: A ehleYstandby
circuitry automattcally answering 1‘ncom ng calls from Said oné transcerver

station, said caddensweinngret r amothersenpodinenty of ¢ ithe cdn¥enkaon,usthe

intervention suRRGEELY 16 'ieetled N SPh@1&apuisel ipemt sefisihgNan alfcoming
generating an off-hook enahl e signal; a,nessage recordi 2% cirguit recordin
14

ti med sanpliés r RRS[AGR JpOPTeFEed, TP v Ehee teYedl O d timer means are
-9 - transm tt gsktided | tot rétagnethy bystamdtonthe stukibemadatafifer the

second 11 eguenciPAqeREs ohaf  Hreaeterslngd, HEE AL SE " iRl B30 Yhe i
circuit responsienahle puksef f- hook enabl e signal fromsaid call answering
circuitry; and playbaen€tbiyl WeafPUP18d @S2l A {E8RNY,  €CPEEERing and
15 controlling the circuitry of the system 10 acts in response
to the enable signal from the decoder 16 to control and
activate the irarious circuits of the voice storage system
10. The incoming signal is passed on to the signal
' conversion means 20 for conversion from .analog to digital
20 fbrmat,' and on to memory means 22 for storage in memory in
digital format. The control means 18 also includes
switching Circuitry for activating the voice storage system
10 independently of an enable signal to recall from memory
the stored messages and to reconvert the messages from
25 digital to analog format for replay.

Aﬁdio"amplifier means 24 are provided for listening to
audio meSsages, both incoming and those retrieved from
memory. Input means 17 are provided to directly enter
messages to the control means 18 for conversion and storage

" 30 by-the receiver operator.

. Referring now to Figure 2, there is shown a schematic
diagram of the circuitry utilized in the control means 18,
signal conversion means 20 and memory means 22 of the data
memory system 10 illustrated in Figure 1. As illustrated

35 in Figu:f:e 2, certain optional features of the system 10 are
shown in phantom, and it should be understood that the
system 10 is operable without any of the optional features,



ci r'_éui t and reproducing sai d voi ce nessagesqfgLom said tined. sanples at a

nor mal speech frequency. According to still another aspect of the
present inventigygt '&ﬁh@ 'ﬁx@rgéldéélénwatcetﬁé Opageiealhse P HdNIrkAture
cooperation with one of plurality, of transceiver stations and answering
call's without Stﬂ)sbﬁl qu@a@ﬁ 6 fdhe nelrciitinddeid ematder: afhsaheicay
Lo sald one Ul HSeEhaGH S\ LRE) AAGRY| OF VERES SECERGSP fIMVALCR the
transcei ver vi a al one transcelver station w thout 1 nterventio

subscri ber, saisyskemeist dmgkalled candeddiovi selected s operating mamme’oers
code enter@ by Cﬁ;éeg é’geﬁal d renpte transceiver and conprising: a
receiving ci rcw responsive to a call notification signal fromsaid one
transceiver station;The dpewerorsupply ebi fgomprises pabyefwitable cisource of

channel between,3al,d gng P&%‘%%E%b‘i it d0poreftiand of! Sﬁi fl‘e%sfcg% dey1€8:

call answering®circuitry responsiveé to sald recel V|\rlg¥0|r .
generating an (ﬂflfehggntﬁﬁ&bll@ajﬁgnéﬂ (@8 oshewn dns\eigwee cl)c elegtrically

enabling voi ce nihificdtE dwiRA" the Wddy 04601 (nétd sQiJwH)OOEh%BﬁBhe an
signal and the verlflcatlon of the presence of, sai d Cliﬁé chann

register R&i nd TPy ekedtedbrEfer 350&%% AQFic Jberking sSiy FS%I The
i dentificationierfie bibckéhd WitthdredsepdghieRd il oft e:bmav@awlmal diode

Cermnating of ARRLER, ALRbRUOERE o tha Frhim signet of268im g, Yrien
when said persmalstdehtlmmﬂal 030 codaddoes Mécowrdyiplsy d miaetorse.d amxle.a

According to s '.I t t o n_there i

provi ded a mt#éﬁo?ﬁr%%c\?% re%’grg i Ng an%m'hépro u%#%go%o?c??oﬁ%gsa}ges 18 -
froma redste nﬁarM|tnpevtaa&nassms@lmtmmmnlagdcam iduyiows |the
W thout interv SUReT S %,;;qth C r t of
receiving a caﬁﬁtﬂnot |dtwcgfl on hHsFo?r?nJ’l sal d 8%% '?'?gnﬁs erBStegHi%éd to
generating an GG TN et@ gﬁ‘al? GPF@PaFéﬁél%Yn§e§&F&16$l [theisystan i ¥

signal ; autonaids-athe aaanabynenoaé | S OR &Smgib’uﬁhoraﬁatﬂeoﬂﬁall ﬂ*ﬂ’aﬂ
station w thout us.er jnteryvention,after verification of a clea

after generati R§ sthifigrse ‘% anisrm ﬁmnf?gﬁ ég i‘e
nessage t@osai @mser,anac_etnsilismm iedlgye ndeeeptose 42 sia dcounle_i:rl:eat!bo d
oo™ T, SN (] SRR Y Weriecild ) S
: mlcroprocessor 32 through a stop line 48, the purpose and
operation of which will be described in more detail
hereinafter. The incoming analog signal is input to the
25 microprocessor 32 through an analog input coupling 96 of
conventional design. An audio switch 66 is connected to
the mnicroprocessor 32 by a line 98 for monitoring the
incoming analog signal during the record mode. For
automatic resetting of the system 10 to permit a sender to
- 30 record over messages already in memory, there may be
"~ included a leading edge detector 36 to which the logic high
is conveyed from the logic blocking circuit 56 by means of a
line 34. The leading edge detector 36 is of conventional
design and is connected to the microproceéessor 32 through a

35 reset switch 38 and a reset line 40.

A playback switch 58 is connected to a switching
controller 60. The switching controller 60, more clearly




message; and reproduci ng said voice nessages fromsaid tinmed sanples in
response to an operator conmmand. The syssem of the present invention
is readily adaptable for use with wire conmunication systens such as single
and nmul ti-line tidlsstoratesd sirenBigure €3 cooonsists of an invertor 112 and an

- 10- o s : s oF _
present | nvent] A G 4 r 4PLOH. MreF SOELAR By TIRSIERAD Bler ng, in

) for paging s . C cef | arar
tel ephones , comieratiadia (@Y@[ﬂﬁﬁé@)ncﬁ akeresrraibi offs comventdanalk rdesign
systems. The sySimyBd S citputusaicul 158est rapay t1609 §ySikornal Pyheiodat@ntil
where high fidel,ity i,s reguired., The, systemaf the..nyention e

| QY$ :
circuitry tRat ASvMexhad yoY Ackiv@arign noko t AYAECh, rgﬁsrﬁ%ggﬁl’r¥&ﬁ&e the
recei vi ng equi pplriybddk angdef er i foutputf bfic they eswitehindeconthrollier 60

adapt e 101 1 o8 gl 6100, IBRTRVSS, MHhC ol Lot R0 AR B35
speed so that tmesa!ssagd:cimldm under st ood by the nobile operator. In this
LSO Bror anar! BBt SO | Sble B ottt o -atgiem
such as inlfagi meconvensiophdise ageompilished Jo¥ nthesmicropraressoand2-herthe
are a |arge nUNMGElo Qprdesehd Y 18 | 6f ZE6fimbPEiaY Sy CAVailable design, such
as one mahufactured by Toshiba ‘under Model No. T6668, and
is pfovided with circuitry for converting analog to digital
and reconverting digital to analog. Such ~ conversion -
15 circuits are well known in the art and operate by
generating-_ an internmal time base, sampling the analog
signal 'input. at some predetermined point in each of the
time base segménts, and then generating a digital output
responsive to the sample level obtained during the sampling
20 _petiod. - The microprocessor 32 is adapted for communication
with a random access memory 78 which, in the embodiment
illustrated, consists of four banks of four 256K bit chips
for a -total of 1024K bit memory per each bank. In the
embodiment of the invention illustrated in Figure 2, the
25 systenm 10, when utilizing all four RAM banks, can store up
to about 9 minutes of audio message at a bit rate of
8K BPS. Additipnal memory banks may be added as desired or
needed, especially  if the receiver operator intends to
carry out a substantial amount of message recording, such
- 30 as where the system 10 is to be used as a dictating unit.

' " In operation, an analog message, audio or data, is
transmitted from a transmitter (not shown) to the receiver
means 14 (Figure 1). The message may be transmitted by any
sui.tahle _mé.éms such as wire or wireless, and preferably is

35 pre¢eded by a designated address code of any of the
commonly used typ'es such as tone, DITMF, digital or the
like.  The analog signal received by the receiver 14 is



Brief Description of the Dr awi ngs The invention will be best
under stood in-conjunction wth the fol | ow ng-]cﬁe-scrl ption when taken in

conjunction with the acconpanying drawi ngs in which: Figure 1 is a
bl ock di agram oftaanlsgitnedvdtee ther spablsst omn | deqederdalte whidht hdf the

present inventi fated S cbdd OGls dbﬂ%@ﬁ‘to‘c o{:-helgucﬂ& enahle of

conversion, switc Wgrand control_circuits igure 1; ure 3 1s a
schematic di agr aﬁ‘ﬁ% @F nd6t HE i VOXi ﬁ&rcu’-t' emzts an r%’%ﬁ‘?l%fs?:‘?@%*e@%ﬁc
nore detail;  high) Ftirougl |the SHAIE! T @UTUERr 2 21 Hoontat ! Begic

swi t chi ng ci cwt of ure J 1l ustratingthe contro
circuitry; % *—'fﬁ ré’%’q‘?ta %?bck %‘i’ %%ﬁ?ﬁ%r%mﬁﬁtéﬂwﬁ tion
utilizing the vdescsihedg&hmofgrsyﬁmm décollerprigscis of theertypmn; which

Figure 6 is a sc&ﬂ?y C d| t‘?ﬂ]\i)ctuéh p&gg Eﬁrofé‘f%etdr“g‘fcaﬁéﬂwgfz the

illustrating circC eman al
function; and 1ncom.1n§| gnnboq sggaaé,e her'mta d.qglagrtaxgh | isiscenveyedt bhrough

circuitry of Figge;? Vhidokild casiiPdye Acoass \ed¥e 1ind FAY and the

10 record/playback line 31 to the microprocessor 32. ' In

additioh, the logic blocking circuit 56 conveys a 1logic

high through the line 34 to the leading edge detector 36

which emits a pulse to close the reset switch 38. 1In the

closed position , the reset switch 38 completes the circuit,

15 -momentérily pulling the reset line 40 to a logic low to

initialize the microprocessor 32 and reset 'memory for

rece.i.ving a new message. The. incoming analog signal which,

for purposes of illustration is described as an audio

message, is transmitted to the analog-to-digital conversion

20 circuit of the microprocessor 32 through the input audio

coupling 96. After conversion of the analog signal. to

digital format, the converted signal is then conveyed to

the RAM 78 for storage in memory. When reception of the

analog signal ceases, tﬁé enable or decoder 16 terminates

25 the logic high which activates the trailing edge detector

42, bringing it to a logic low. The logic low is indicated

to the logic invertor 46 through the line 44, and the logic

invertor inverts the low to a logic high which is conveyed

through the stop line 48 to “the microprocessor 32 to

“*30 terminate the conversion ‘and record process. ‘Termination

" of the logic high also returns the start line 30 and the

record/play line 31 to their original standby logic low

conditiori', placing the system 10 in a standby mode in which
very little power is required.

35 To retrieve and play back a digital message stored in

RAM 78, the receiver operator activates the playback switch

58 to cause the sw_ltc_:h:.ng controller 60 to issue a logic



Figure 8 is a block diagramof an anal og_ggssage 15 ‘pagi ng system

i ncorporating the variable rate transm ssion and pl ayback feature of
the present |'ygMM!eArough th dﬁrwrfs@ Iioalel PAlbcKidy Bi¥uite100, the
transm ssion gro accorda

nce w t gl’ esent 1 nvention;

p
Figure 10 i s albrechodi andakhe start e’eb‘i‘%e?og Sufthen BiFToRRoResRsRe 3Rt ko

the present inyefiv&#¥e the playbfcﬁ%@?ﬁédué; rg bf@sdt fbngram of the
nodul ati on processor circultr

zed b th the. tr mit '
and the receiver grdtpthe sam egur@‘ﬁZSVéxﬁgngcF%tf@igrﬁ é 8‘%?“ s
circuitry mf tilelaalcnnﬁ;dmttmmmcen&omwdloz to slﬂmrfed&:nys 6lose

bl ock di agram qf the T |ver oup dec Ci rcwtry Fi gure
14 is a blo dﬁgd‘r §&-ansce ?8 Sigh r‘cuﬁhlc& }éﬁus Been

anal og-t o- di giretconveiried stboagenadedg‘ ul ﬁurﬁatt,el éphordanﬁcttetda pfesment the
VNt On. oy cronEh g god 520 1 BN L§fle” S TBLLGudh 8RB Rladd Catikln
answeri ng and™FeThn ing circditry

Figure 16 |s aﬁﬁjeaadl @Mnﬂﬂﬂéodﬂmﬁﬁn IfPiusﬂ:Pat% swplifdex, peans 24

conversi oy g gnd I IrCUI h gu 2
W, t h ﬁﬁbﬂ cﬁF ré gb%ns Q:Wﬂl#lletl'oi‘x bfJUtRe Zmessage

t oget her swerl g an ter nating circuitry sho
in Figure 15 \mqppm;;%apnd playback, the microprocessor 32 sends a

1ogic high through the line 110 to the reset switch 108.

The reset sw1tch 108 resets the switching controller 60 to

its orig1na1 condition, returning its output to a logic low

15 and which returns the switches 66, 62 to the open position.

At this point, the system 10 is in the standby mode and

ready to receive a new incoming signal for conversion and
storage.

In the embodiment of the invention thus far described,

20 it will be understood that there are no means for

protecting a message in memory, and, upon receiving an

incoming properly addressed signal, the system |is

automatically reset, and the iﬁc__qming signal will be

converted and stored over any messaée or data alréady in

25 memory. The system 10, however, is readily adapted for the

storage of a sequence of messages in memory and protection

‘of stored messages by selective reset circuitry or manual
reset circuitry which must be activated to initiate the
message record and convers:.on mode after memory is full of

- 30 unplayed messages or data.’

' As shown in Figure 2, assuming that the leading edge
detector is removed from the system 10, and the reset
switch 38 is manually activated to reinitiate the
microprocessor 32 in the manner already described to reset

35 memory for recording over material already stored in
memdry. The system 10 requires no further reset in order
to record multiple messages until the respective memory



-12- circuitry of the anal og-to-digi l;lgl voi ce storage cellular

t el ephone of the present invention. Figure 17 is a detailed
schematic dia i I5l1s in e uig r OVéhdph & 4 €qé
t oget her wit h%ﬁﬁm récju%??ssi %tsﬁh\:/'\%ﬁl rﬁ._)lﬁé d %%Bﬁ g fleﬁated
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i ndi cated generally as 10, constructed in accordance with the resent
i nvention, whi BHOUE® 37 nd MEROTY, ?ﬁﬁs§uﬁﬁ gotar Qf| MeSKRAgS FOUR
for receiwhghi N1 g sstandard The-bitei codeld dﬁnnm‘lSIGiraﬁlt, ie

200, L5 T id 08 Y IoHE AL AGHothblod 8 ing PREHILIC

devi ce. As su&glectxmsmfttlaﬁ Qi fer@ndt éhb\ivn) acddreﬁ seombinadiiohel per

system 10. ~ ‘Hagy, :ngé' %@ﬂe&sﬁt%%%! v x?e thae! %ﬂ%ﬁ?&&r@é&
transmttedfromany corrpatl le transmttin V|ce
which, as wi|selrctop| gineyits: aray hee Yrd, sucéspeeu 2Bitoaeunter

for use W4 h ther-dered Ver ﬁSﬁﬂﬁlléeQéc@Qrst hasvae&eﬁnr %vﬁ'ysiﬁ%ﬂ@ arébe

transmtting nedi um ma “Wi re or wi rel ess such_ as,

ha
exanmpl e, radithe messggprgpgge&s (ﬁﬁ]r%%"r 58,4 Fornected to ﬂ"rl'fﬁ/ gtart

with decarlirie iz Uifory recedppar 6ft hehénchogiy Nignel faonh the logic
recei ver addr to det e.rn Ptrihgsthe i ncom ng nessage 25 signal is
addressed to t %habl e neans 16 can be _adapted to

nmoni tor various tlymsnuaﬁ resebdswitch 75 is provided for resetting the -

' ' i5 message address to its initial address setting for the

playback of messages stored in the memory.  Playback of

messages occurs in the manner already described_ except

that, with the leading edge detector 36 out of the circuit,

the reset switch 38 must be manually activated to discharge

20 the reset line 40 in the manner already described to reset

the microprocessor 32 for receiving new incoming analog
signals and recording over messages already in RAM.

In an alternative form of the invention, the system 10

may optionally employ a timer 52 in place of the trailing

25 edge detector 42. The use of a timer is particularly

required when the decoder or enable 16 is of the type which

emits a single pulse in response to a properly addressed

incoming signal.

As illustrated in Figure 3, the trailing- edge detector

-°30 42 -and the line 44 are eliminated from the circuit, and the

~ timer 52, of conventional design, is connected by a line 53

to the line 43 for receiving the logic high from the input

logic buffer 26. 1In operation, the timer 52 is initiated

by the logic high and, upon expiration of a preset period

35 of time, issues a negative pulse to the logic invertor 46

(Figure 2) which issues a logic high to the stop line 48

(Figure 2) to place the system 10 in the standby mode in



addr.esses such as, for exanple, digital code, ‘tone code or dual -t one
mul tiple frequency (DTMF). If the signal co4é- mat ches the receiver
address, the decaqder 16. |ssues an 30 er%%f signal (pul se or continuous
signal) whi ch adih® Manner alyeady deiqy « functions of the voice
storage system10. as Ih.iluﬂﬁeaeéd?mdxﬁddﬁ@iﬁ'd ecoge Wi 'nehl siystemc 10 rtglay also
nmessage i s not itical and esjred.  the.enabl, Si )
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enbodi nent t He TThvention
decoder 16 is desyirel for epreatingnannaudibdrakpnesi gfach devjgespuearell

duration of the kﬂlfvﬁ{” 4 the! G151 @l aolitibt heper s@l,0TFril €4 NpAFteDRithis

the end of the apal og signal. The termnation of the enable signal
fromthe decoderd™¥EMLONy ytj|jzed in other portions of the circuitry in a
manner to - be descmebednbdammt def atheheyeitea tor lduktratedtin tFigures

circuits of, the syste 0 a return it .t.Qt t andby : y

anot her em}cﬂjl mai én ?‘Fe |a&ﬁ.ﬂ1t|(§’r¥ ”ﬁ?él h‘e'bcéc‘gdgeﬁ f@cfo;s%aaybsé%l ?ate
pul se upon sensmg‘mnitncavhirgl 1énahtesaftheadsyrstamdto oreteivest convert ani
timer means are record messages at a 1l-bit raté and playback the messages

at a different bit rate. The maximum rate in BPS is

determined by the particular microprocessor employed in the -

15 system and in the embodiment described herein the maximum
rate is 32K BPS. '

As is most clearly shown in Figure 4, the rate
circuitry includes invertors 68, 70 which are connected to
the microprocessor 32 by lines 74, 76,. respectively. A

20 rate selector 72 which includes rate selector switches 72a,
72b is connected to the invertors 68, 70. The rate
selector 72 may be connected to the output of the switching
controller 60 at line 160 by lines 79 or 81 for control of
playback speed. -

25 As illustrated, the rate selector switches 72a, 72b
are both open producing low input and high output at
invertors 68, 70 so that both lines 74, 76 are high. 1In
this condition, the microprocessor will record and play

* back at the same rate of speed, in this case 32K BPS. When

- 30 the playback switch 58 is clloséd, the high output from the
' switching controller 60 passes through the line 79 to the
rate selector which activates and closes rate selector
switch 72a which causes a high input at invertor 74. 1In

this configuration, the output of the invertor 68 is 1low,

35 causing line 74 to be low while the output at the invertor
72 is high, causing line 76 to be high. In this
configuration, the microprocessor will play back messages



provided to return the systemto the standby node after the passage of
a predeterm ned period of time fromthe i ni~t2i0e enabl e pul se.

Control means 18 for switching, resetting and 15 controlling the circuitry
of the system 1®ta9t gate rafpbekeBPS. t Fhendidhabrte s PYSRNLS dem sekecked dby
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on to nmenory neggl. 22 for storage in nmenory in digital fornmat. The

trol - 18 d t chj ' try f tivati '
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provi ded for 0 t& e} rres com fftgﬁ
retrieved fromreturenmihe Sﬁptiemrrebﬂhs tP? §hé ppeandbyl mede r for) yrepetying

nmessages to th%&&ﬁi&ﬁaﬂ%?&é Wr (@WL!r sion and storage 30 by-the
recei ver operator erring nowto Fi gnure 2, there is shown, a

schematic 10 i agraﬁ‘?%?r%'ﬁégc??cﬁiﬂny”euﬁu & SERACHHY e FRTQXY n‘é’a-?%“‘l% 300

signal conversigep ﬁ?ﬁﬂaaﬁodaaﬂgmﬁer boﬁpm&%mfcatmmﬁ 301 aWdDEgsistor
system 10 |IIU% ted n F|

optional featur 3 59 ﬁ%geapgmoryugj.é%gﬁ%n%p r#%% u{’éﬁeﬁfz?q C‘g‘ﬁltﬁ‘ﬁ

be under st ood tmbayhm: switght 681 Bd swikching wontvolleny 60f itrhea manner

optional featurgs cause the output of the line 160 to change state with

15 each momentary closure of the switch 58. When the playback

switch 58 is closed, the line 160 of switching controller

60 becomes high, distributing. a logic high on the line 104

and the line 30 to the microprocessor 32 (not shown) to

activate the system to the playback mode.. A second closure

20 of the switch 58 produces a high-to-low line transition

which is conveyed to the trailing edge detector 42. The

trailing edge detector initiates a signal to the 1logic

inverter 46, which inverts the signal to a logic high,

which 1is conveyed through the stop 1line 48 to the

25 microprocessor to terminate the record and data conversion

mode and to return the system 10 to the standby mode in the
manner described above.

As mentioned, the system of the present invention

lends itself to use as an "electronic scratch pad" so that

"'30 an -operator may dictate messages into memory, either for

' playback by the operator or for later broadcast where the

system is employed in two-~way communications. The manual

record feature is provided by a second capacitive memory

circuit 300’ which is connected to a manual record switch

35 59, a second switching controller 60’ and a second reset

switch 108’. As is shown, the manual record circuitry is

the complement of the manual playback circuitry. However,



-14- and that the selection of the particular optional feature

to be incorporated in the circuit is a mattenief choice, dependent
upon the nature of the receiver in which the systemis installed and
the sel ected opefkésingy patl@etinual 5 fecotde syitem causes théhespdvehing
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and a record/ pl | -SJ%{é) i Cr 991 0 32y Wign dnhe ﬁﬂﬁ&hf t
means or decode%géd@ 1 o?utcﬁ(’pthgg?t gt fss esea c)onti nuousc ogi C ﬁ?g s

during the - Wikh Zh@reRtrol et WHEEY b4, it is highly preferred to
I nclude circuitry forpﬁﬁﬂmtf Cadhowd etalr r}'b_-[&]g hQi-;EHéi'Sﬁ‘ 18f the tﬁréhérred

st andby node upon conpleti on of the anal oq signal as indicated by a
ternmination of t¥RM %‘P{aﬁ%."ﬁoﬂ'—hﬁi@“ 2 8& Shee sYStem 10¢ ng They 78
detector 420 s umpeiseés 0 four bah®k® C i3WEft0oB120 WL iand ursnd4s each
Comneot e 10 M g {Rg T EBLEC RN plie TP BB RBn ekl 1 wana
= ' be ‘understood, however, that additional RAM banks may be
added to increase memory capacity as well as adding
additional RAM chips to the RAM banks. A counter circuit
15 320 and a RAM bank selector 330 are provided for addressihg
' incoming data and messages to RAM and for recalling stored

material from RAM.

The counter circuit 320 illustrated is an up-down

counter with a binary output coupled to . the bank selector
20 330. 'The bank selector 330 is connected to lines CAS 1
(bus 332) of the microprocessor and by lines 341, 342, 343,
344 to the RAM banks 311, 312, 313, 314, respectively.
Additional CAS buses 333, 334, 335 ‘may be configured in the
same manner as CAS 1 (bus 332) to additional RAM bank
25 selectors for the expansion of memory.

In a preferred embodiment, the counter 320 is
configured in a manner that produces an up count responsive
to the record and conversion mode, and a down count
responsive to the playback functions. In such a

" 30 configuration, the 1last message recorded is the first
' message reproduced during playback. Thus, during the
record and convert operation, the counter 320 receives a
pulse from the control circuitry 18 (Figure 1) at the
initiation. of the record and conversion mode, which causes

35 the counter 320 to count up in binary code responsive to
each pulse received. The céunt, in binary code, is
conveyed to the bank selector 330, and, responsive thereto,
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hereinafter. The incom ng analog signal is input to the 25

m croprocessor 32 through an anal og i nput coppling 96 of - conventi onal
design. An audio switch 66 is connected to the m croprocessor 32 by a
l'ine 98 for nonither i bgnkheselectofCoIB0Q seldtzy thegnfirsdurRay bawk 311,

record node. u tic rese n t S m o] t
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Y,
lustrated in EeGurBlayback dpegdns; S 880, bank to Fegeize a
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memory of each bank. - The microprocessor utilized may be of

the static or the dynamic type. It is preferred that the

static version of the microprocéssor be configured with a

15 -static version of RAM, and that the dynamic version of the
microprocessor be configured with a dynamic version of RAM.

Referring now to Figure 5, there is illustrated a

telephone system incorporating an analog-to-digital data

storage system in accordance with the invention. In the

20 embodiment illustrated, two transmitters/receivers (shown

generally as 202 and 202‘) are connected by a wire 204 and

a common ground 205 for intercommunication. Each

transmitter/receiver 202, 2027 inciudes a power supply 212,

as in the case of a conventional telephone. A send/receive

25 switch 216 (push to talk) is provided in each transmitter/

receiver 202, 202’ for making the transmitter circuit

during transmission and for breaking the transmitter

circuit 222, and completing the circuit to the receiver 214

during reception of a messa“ge.w' It will be understood that

"'30 the send/receive switch 216 is provided for illustration

. purposes only and that full duplex intercom systems,

telephone systems and telephone intercom systems are

available which do not require such a switch for operation

of the intercom or telephone system.

35 An encoder 218 and encoder switch 219 are connected

into a line 240 to a transmitter 210. The encoder 218 may

be of any of the types previously discussed and preferably



reset switch 108. The digital -to-anal og conversion and

anal og-to-digital 10 reconversion is accoma3-shed by the m-croprocessor
32. The m croprocessor 32 is of commercially avail abl e design, such

as one manuf actwoelldbybdosdf bthend ATMB ddlypdo. as6688edandn moist ptelephdne

with circuitry: ;aj?étgﬂgver&‘%%g?é@é é%f’i@éﬁﬂters 389 rﬁf?”"%iééngnclude

digital to conversj on rcults
the art and @péeaoéeroyzzo wBd R8s ot s ngoaneched nkp ﬁWﬁa§€9‘§9n§P-9h§al

the anal og &aﬁﬂal‘stbﬁaﬁé gyystefit 2p2e G AHE 8 féviéh@?g? haeéctiBed in
time basesgrrents erating a digital out gs onsweto
the sanpl e Tevef® BBF du‘f'gﬁg %é' Bi ng"zo pe?ggd 3 Thabo The
mi croprocessor &ammﬂﬁs@tsﬂréalmumw i @02’ bathh dnciodien faccmasage
menory 78 which t : u

of Tour 256K bi PPAHFRESE SIROPhIR, 35, adnivibAL i ariiBlel Sebhe 8, hglRRce
In the enbdudseheenf receivedeandrplacedt int semonyki g cpPayback28witch
system 10, wheny 3§ i lgingd Ng aiegeftmgwwb?&'ss,aginggg%aegp for bAcHUE fhe

m nutes of audio nmessage at a b rate o Addi t1 onal nmenory

banks may B adehteceitsea??edand a privage]switghe @30 |serves ke we’e?bethe
operator intengscédver 2847 bY €ne %Miwza/mmeﬁ mzs,sagoz' out of

recordi ng, such_ 30 _as wher ystem_ 10 i 0. be used
it e oiRalitE o' Hiakl HesFanee, hailhd ratrined, SanhSh tbe "fleara
transm tted frmhblér&smgtmedardedshom’l‘héo phaybacki \switch 26 sndy be

(Figure 1). %fée@féé‘@& WA¥ROSd I %t té&’aﬁh}’ea étguﬁys(‘ﬂ&@béﬁ %g?ss(ﬁ“%ﬁat -

as wire or wre and preferably rece a design
address cke Wie ai;ayhafcktmnctmnomuh} deed acghdaratadt hbys estering a

DIMF, digital Qfefdénal identification code through the Xkeypad of a
telephone (not shown).

The operation of the intercom system is illustrated in

Figure 5, with the transmitter/receiver 202 set to transmit

20 with switch 216, completing the circuit between the

transmitter 210 of transmitter/receiver 202 through the

wire 204 to the receiver 216 of transmitter/receiver 2027.

The transmitter/receiver 202/ is in the receive mode with

its transmit/receive switch 216 completing the circuit from

25 the wire 204 to the analog-to-digital storage circuit 222

via line 217. To send a message from transmitter/receiver

202 to transmitter/receiver 202’ for recording, the sender

activates the encoder switch 219 of transmitter/receiver

202 to activate the encoder 218, which issues a code for

"'30 transmission to the t’ra-nsmitter/receiver 202°’. As

" mentioned above, the encoder switch 219 will preferably

comprise the keypad of the telephone or similar device so

that the sender can input a preprogrammed code for the

transmitter/receiver 202°. Transmitter/receiver 202’ is

35 set for reception with the transmit/receive switch breaking

the transmitter circuit and making the receiver circuit.

As illustrated, the privacy switch 230 is in the open
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i ke. The anal og signal réceived by the receiver 14 is
transmtted to the enable or decoder 16 whi~@k=- if the - proper
designated code is present or if the enable of decoder 16 is a VOX

circuit, emts posidnon esel Qﬁh@lt (thryi messagpsgiveceaivesu@t the aixsmit 222
logic buffer 264 Af Ayea Back! OEKi-Bdgh! raw;t réeivdd tz'ia SBae "ERL

of the invention ed thus far, thé decpder 16 is of th é type

which  enit Ferwsiad rmws }ngrhe mapnen deseribed hereinatier.

i nconing anal og si gngle éhabllegicr hid@Bodér C 2R ysehsés ounb mesdaRfdl Caddress
bl ocki ng rcuit ne _ 3Q_and, the 1 eco?ggpéagback

line 31t t NGy cﬁ&prﬁaggﬁﬁ é3f’° ﬁ’celvefcf(ﬁrtai P&Eklﬁl@e
circuit 56 con\nggsua high cwhichhightransudlttelde tia rthé%zdata tsmali'aagnlmgredge

det ect or él%]he r%gézﬁstﬁepghégékoﬁbﬂ S‘iztlh‘%n{fé&?tac%’!x}ﬂ%égcne'& 1

cl osed p05|t|on SW t etes tre circult %/
pul ling the re®®2 |inethe tmmmlbgdesq:@ ed in qopjungtieniwith Figures

M Cr Opr ocessor a3y agd r eSdverBIBH yaﬁer recoﬂm@ Vo £ OtRe NBWaTBYS MiBsafe to
I ncom ng anal o% si gnal \élgl ch, for urtgi(l)seg 111 us téat,l on |2S descri bed
as an audil® ir‘ia‘g?&?ge ra s ncarrie Yarth® g SEECHAEEY a2 2D n iy sHRf
20 <circuit of rdithel CdePErived oabove!t ihowohjuhetionuwithdiFigures 2 and 3.
At the end of the message, line 110 returns to its normally
~ high state, and switch 230 is closed to remake the receiver
circuit. A message may be played back by activating the
15 playback switch 226 which initiates the playback circuitry
so that messages in the memory are reconverted to analog
form and output to the receiver 214.
It will be understood that a message may be stored in
the transmitter/receiver 202 or 202’ from any remote unit
20 so long as the user of the remote unit is provided with the
proper code to activate the enable or decoder 220. As
previously mentioned, it will be understood that the
transmitter/ receiver 202, 202/ may comprise two-way radios
or other wireless transmitters/receivers such as those
25 operating optically and the voice storage system 10, as
illustrated and described in connection with Figures 1, 2
and 3, and may be readily installed in such
transmitters/receivers.
Referring to Figure 8, _ there is illustrated an analog
30 communications system for "the transmission of data in
' analog form at one rate for reception and playback of the
message at a different rate. The system includes a
transmitter group 10 consisting of a control terminal 11
for the input of data including address data and message
35 transmission rate data, message modulation and code
generation means 12 and transmitter means 13. The data is
input from the control terminal 11 to the message
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coupling 96. After conversion of the anal og signal: to digital

format, the converted signal is then conveyezb+o the RAM 78 for storage
in menmory. \When reception of the anal og signal ceases, the enable or
decoder 16 ternmodukat2bn tamd| axpde hgehewhtibnacmeansesli2-hvherei | the dogput

det ect or 4 Lpgi i L+ Wolol! vy T ogJ i Sad NG} e
to the logic i ﬁl\'}gg%égg4g€é{ h%ghgﬁat he pf\br#g@}&y 'a%%hgc_ﬁ#ge% \c;g aQ‘ﬂdi %@g?{io‘r}ate
inverts the | oncodeadatgi genepatad @nd sthemrytag messageugrdudatedota ithe

48 to the m crogpeeisly %r%ﬁsﬁséféﬂi Nghee.Ne CORVerTaHbRIEsiBROT backet
process. Term nat i on of the lo high also returns the start li_ne 30

I C
and the ~ 5recerappsting @f Xhe om?&‘él?t i BPAAPYIs MERAATS AN PERreded by
condi tion, placifg ddirenist eBaé0 dnd aceandinr NeRtr81Mingh the sEd¥aget

DT g yBSek st b e SaSAR, b, Al LEL TR e
58 to cause theméihschBnForotirandmeis<ibn.0 iMmictrahswitter means 13 may be
e 100 and CpeBERHE, | RchL S e DA S SrhgReL Oe EohEHikedlR, bR spaio
t he pl aybat® refreguenay, f infiragred, or visible tirequwnsigsreorthard wired,
swi.t chi ng cont f&lxéﬁraéonU{:Qﬂéﬁhone. '
' " The transmitted data is captured by the receiver group
14 which includes receiver means 15 capable of receiving
the signal from the transmitter means 13. The signal as
15 received is conveyed to decoding and modulation means 16
including means for processing the record and playback rate
codes after the transmitted address code is compared with a
i)reprogrammed address code. If the transmitted address
code data matches the preset address code of the receiver
20 group 14, the rate code is input into a rate memory for
subsequent control of the record and reproduction rates.
.The receiver group 14 further _includes amplifier and
speakeif means 17 for the playback of recorded data.
The coding, decoding and signal modulation including
25 nmessage rate conversion functions for both the transmitter
group 10 and the receiver group 14 are the same except that
the signal input and the control commands for the
transmitter group is derived from the control terminal 11
while the signal input for, tl'le- receiver group is derived
30 from the receiver 15 and the control commands from the
circuitry of the decoding and modulation means 16. The
encoding and decoding circui’try of both the transmitter
group 10 and the receiver group 14 are of conventional
design and do not per se form a part of this invention.
35 Thus, various code generators such as, for example, digital
code generators, tone code or dual-tone multifrequency
(DTMF) code generators are used with good results. It is



5 a logic high through the line 102 to sinultaneously close t he

swtches 62, 66. The signal, which has been . reconverted to
analog format, is directed fromthe m-cx@3pr ocessor 32 by the line 98
t hrough the audio switch . 66 and output audio coupler 95 to the
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: 15 shown schematically as comprising circuitry for a message

modulation processor 12a and a code generator 12b. The
control terminal 11, which may be a computer with a number

of paging messages in queue, issues an analog message to

the modulation processor 12a and the address and rate codes

20 to the code generator 12b. The message is held in the
modulation processor 12a while the code generator 12b
generates the proper code for the record and playback rates

and issues it to the transmitter for transmission. The
control terminal 11 also issues a command to the modulation

25 processor which determines the rate at which the analog
message is transmitted and immediately following the
transmission of the address and rate codes, the analog
message is conveyed to the transmitter at the designated
rate for transmission. Thus, the modulation processor 12a

"'30 operates as a rate conversion circuit. As is shown most
' clearly in Figure 10, the receiver group 14 receives the
transmitted address code at the receiver 15 and conveys it

to the decoder circuitry 16b which issues an activation
command to the modulation processor 16a if the address

35 codes match. The decoder circuitry 16b also sends a signal
corresponding to the record/play rate command to the
modulation processor circuitry 16a for control of the



m cr.oprocessor 32 in the manner already described to reset 35 nenory for

recording over material already stored in menory. . The system 10
requires no further reset in order tomgeord nultiple nmessages until
the respective nmenory bank is full, at which tinme a stop
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descri bed JXcempeaker means 17. .

The decoder 16b may be preset to issue a fixed record
and playback rate code such as is the case where messages
are always transmitted at the same rate so that the record
and playback rate can be fixed. However, for maximum .

15 flexibility it is preferred that the decoder 16b be adapted
to issue different record and playback rate codes so that
the same receiver group can -receive, record and playback
separate messages which have been transmitted at different

rates.

20 The circuitry of the modulator processor 12a of the
transmitter group 10 and the modulator processor 16a of the
receiver group 14 1is very similar and operates in
substantially the same manner whether it is being used for
transmitting or receiving. The circuitry essentially

25 performs three functions; circuit control and switching,
memory and signal conversion. As shown in FIG.4, the
modulation processor circuitry includes memory 22, control

- circuitry 18 for carrying out switching, reset and control

functions responsive to control 1logic commands. Signal

"'30 convVertor circuitry 20 'méy be optionally included to

" convert data contained in the signal from analbg' to digital

for storage and from digital to analog for transmission or
playback. .

Referring now to Figures 12 and 13, there is shown a

35 block diagram of the circuitry utilized in <the control
means 18, signal conversion means 20 and memory means 22 of
the modulator processor circuitry 12a and 16a illustrated




that, with the | eading edge detector 36 out of the circuit, t he reset
svmtch 38 nust be manual ly activated to discharge 20 the reset line 40 in
the manner already descri bed to reset ~28Tte m croprocessor 32 for

receiving new i nconi ng anal o signals and recordi ng over, nessa
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-19- 1% mma?#ﬁﬁd?raé‘?c ﬁdog re shown in phantom. The following

description of the modulator processor circuitry will be in
connection with the modulation processor 16a of the
receiver group 14. However, it will be understood that
unless otherwise specified, the description Wwill apply

15 .equally to the circuitry of the modulation processor 12a of
the transmitter group 10.

A power supply 5 comprises any suitable source of
power and preferably has a potential of at least 3 volts.
output from the decoder 16b to. the control circuitry is

20 through an input 1logic buffer 26 to a 1logic blocking
circuit 56. The logic blocking circuit 56, which is of
conventional diode design, distributes an enable signal
(logic_high) through a start line 30 and a record/play line
31 to a microprocessor 32. In the receiver group 14, if

25 the decoder 16b is of the type that issues a continuous
logic high during the duration of the incoming analog
signal, it is highly preferred to include circuitry for
automatically returning the circuits to the standby mode
upon completion of the analog signal as indicated by a

.30 termination of the logic high. For this purpose, a

" trailing edge detector 42 is connected to a logic invertor
46 which in turn is connected to the microprocessor 32
through a stop line 48, the purpose and operation of which
will be described in more detail hereinafter. In the case

35 of the transmitter group 10 such circuitry is unnecessary
since the control of the switching circuits is by the
control terminal.



As illustrated in Figure 2, the system 10 nmay al so I ncl ude a nessage

I ndi cator 54 which signals the arrival of a signal and which nmay al so
indicate that nmenory space is 5 full. The #aggsage indicator 54 may be a
light, LED or a device for creating an audi bl e tone. Such devices are
wel | known in thehest énd:ahninqt amaloe fsignalparisof itput to the

i nventi on. %‘%@,&%’gﬁg tﬁfrg{e, R et Sg};iggj 'ii@h{ aESGpﬂnE' Ydudio
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m cropr ocesSor ERPAEP &nﬂnr{'t’l’?e Balg?sﬁé'ﬁpéﬂ'd Hﬁoﬁw Jaede be(¥°r
herein the maxi mtbmatibatn@sétﬁmg BPS. the systenAsta spepnitcireebidingowver
in Figure 4, th r S;.68,. r
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connected to th r Oc 53 & Le 7 y
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connected to the out of t g
lines 79 oR081 Aepdisgt ﬁﬂg%fdetecb‘l-"ﬁyﬁ ckl%p€§d cozgrent:.onqa‘ls ‘?ﬁi%’?ra!‘éd is

the rate sel ect gonhiéictedestd 2éhe’ Hicro r’ﬁdééiﬁ:h 9RERHYGUYIC| A9rbaeti Heffech
and hi gh out put i nvert 68, 7 so, that .poth |ines_7 76 are hi
T OThis CondBri 398 ehaened g AQor A PLayBRGR=AGEY 2 i3 Ypineckea
the same rate otospeesiyitchimy sconteoB2&rBB8..- WiEhe 38witbhingl a:ph&c:bl&m:t @0
58 is closed, t@%n@ gfg UEEUt fngH.h of invertors which are coupled by
15 resistors in a bi-stable (two stable states) circuit of
conventional design whose output at lines 102 ‘and 160 is
normally low until inverted by activation of the switch 58
to initiate the playback mode. The output of the switching
controller 60 remains high until it is inverted to its
20 normal low by a reset switch 108. In the transmitter group
10, the function of the playback switch is taken over by
the terminal controller 11. '
It is highly preferred to store data in the memoi'y- 22
in digital form in order to conserve space. This
25 particularly is the case for the receiver group 14,
although conservation of memory space can be of great
importance in the <transmitter group 10 as well.
Accordingly, in the discussion that follows, the modulator
processor circuitry will be' _described as including the
"'30 signal converter circuitry 20 although it is not critical
 to the operation of the modulation processor circuitry.
The digital to analog conversion and analog to 10 -
digital reconversion is accomplished by the microprocessor
32. The microprocessor 32 is of conventional design, such
35 as the 'mi'croprccessor manufactured by Toshiba under the
model number T6668, and is provided with circuitry for
converting analog to digital and reconverting digital to



swi tching controller 60 passes through the liqie 79 to the rate sel ector
whi ch activates and cl oses rate sel ector switch 72a which causes a high

i nput at invertghaldg. | Buch ddHverdivn BiRhidE 4 WelDUknéim! B8 the art
i nvertor 68 is I_og, gSr@%aUSI ng li.ne 74 to be | ow whlie t.he e
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posi tioni ngSof eoutputit Fespansive stbt thes sample leved. obtained during the

operational nodgaphi iR ﬁgfg_gm 10 can be manual ly controlled to allow
the receiver operator To play back nmessages and to interrupt the

pl ayback at any poi nfheo RiCIoRFRFESSAE IXt diff 189aPtede LOIndFPTRYRdcAGion
receiving agiithi Qaﬁaoﬁea%m-afeéf@a.wﬁ&h is iFaistravedtasFagbankbof
t
* C

capac tor 301 chRRFeaneib1E didpe Hh- caio vibE MATHACHTRRRE. sBgvever,
connect ed-10 t hthat memeyiyacis snotciscc8l imitedv andi adddtionalll dardls | af aRAM
manner 1o caligfs! By’ WeUhalba! s | 5861168 BRACIANIERSER! petidits.  For
example, the microprocessor 32 is readily adapted for
communication with a random access memory 78 which
consisting of one or more banks of 256K Dbit chips.
15 Additional memory banks may be added as desired or needeqd,
especially if the receiver operator intends to carry out a
substantial amount of message recording, such as where the
receiver group 14 is to be used as a note or memo storing
unit. _ _
20 The rate circuitry which enables the system to
transmit, receive, record and playback messages at
different clocking rates determined by the terminal 11 for
the transmission group and by the decoded rate codes at the
receiver group is most clearly shown in FIG 5. The rate
25 circuitry includes rate switches (invertors) 68 and 70
which are connected to the microprocessor 32 by lines 74
and 76 respectively. A rate selector 72 is operated by the
output of the switching controller 60 at line 160 by lines
79 and 81 to control playback speed. In the modulation
--30 processor 1l12a of the tranémi;:ter group 10, the playback
. rate, which is the transmission rate, is under the control
of the control terminal 11 and thus the invertors 68 and 70
and the rate selector 72 and the associated circuitry are
not used. |
35 : In its standby confi.guratidn, the rate selector switch
72 is positioned to produce a low input and a high output
at invertors 68 and 70 respectively so that both lines 74



15 .each nonentary closure of the switch 58. When the.-playback switch

58 is closed, the line 160 of switching controller 60 becones hi gh,
distributing a logic high on the line 104~31- and the line 30 to the
m croprocessor 32 (not shown) to activate the systemto the playback

mode. . A secondarsl cs@irarechigh. t hEnswhish condition &he M. GFORXPTRTEOY rieill
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-21- selectable depending upon the positioning of the rate
selector switch 72. The maximum rate in BPS is determined
by the particular microprocessor- employed in the system and

15 in the embodiment described herein the maximum rate is 32K
BPS. Upon completion of the message reproduction and
playback, the microprocessor 32 sends a logic high through
the line 110 to the reset switch 108. The reset switch 108
resets the switching controller 60 to its original

20 condition returning its output to a logic low and which
returns the switches 66 and 62 to the open position. At
this point the system 10 is in the standby mode and ready
to receive a new incoming signal for conversion and
storage. - |

25 In operation, the data to be transmitted is input to
the memory 22 of the modulation processor 12b of the
transmitter group 10 and held pending a transmit command.
The transmit command includes an address code and rate code
which are sent to the code generator 12b and then to the

- 30 transmitter 13. Immed1ately followmg the rate codes and
" the transmit commands are sent to the microprocessor 32 and

the message is retrieved from memory 22 and played back to

the transmitter at the playback rate commanded. Where the
signal converter circuitry 20 is employed to store the

35 message data in memory in digitalized format, it will be
understood the same circuitry is employed to reconvert the
data to analog format .before it is conveyed to the



cl osing the manual record switch causes t-he sw tching circuit to issue
a high signal through the line 34 to the | eadi ng edge detector 36
which in turn initiates a pul se, causr3@=t he m croprocessor to be
initialized for receiving 5 a nessage, as previously described. The
nmessage is emn&%insmittehrb%gh the m c¢rophone 17 (Figure 1) which
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manner t hat prdﬁmlanlﬁp deuref r tbgotyipee Whichoemhtsmcmtairrmous logic

conversi on nodg; ANdegrd¥fe CPdtion of the incoming analog signal. The
' 15 logic high is conveyed through logic blocking circuit 56,
the start line 30 and the record/playback line 31 to the
microprocessor 32. In addition, the logic blocking circuit

56 conveys a logic high through the line 34 to the leading

edge detector 36 which emits a pulse to close the reset

20 switch 38. In the closed position, the reset switch 38
completes the circuit momentarily pulling the reset line 40

to a logic low to initialize the microprocessor 32 and reset

memory. for receiving a new message. The incoming analog

signal, which for purposes of illustration is described as

25 an audio message, is transmitted to the analog to digital
conversion circuit of the microprocessor 32 through the

input audio coupling 96. After conversion of the analog

signal to digital format the _converted signal is then

conveyed to the RAM 78 for storage in memory. When

30 reception of the analog’ signal ceases, the ‘decoder 14

. terminates the logic high which activates the trailing edge

detector 42 bringing it to a logic low. The logic low is
indicated to the logic invertor 46 through the line 44 and
the logic invertor inverts the low to a logic high which is
35 conveyed through the stop line 48 to the microprocessor 32
to terminate the conversion and record process. Termination
of the logic high also returns the start line 30 and the



responsi.ve to the pl ayback functions. In such a 30 configuration,
the - last nessage recorded is the first nmessage .repr.oduced during

pl ayback. Thus, during the record add~convert operatlon t he

counter .320 receives a pulse fromthe caontrol circuitr Fi gure
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through the line 102 to simultaneously close the switches
62 and 66. The signal, which has been reconverted to
analog format, is directed from the microprocessor 32 by
the line 98 through the audio switch 66 and output audio -
15 coupler 95 to the amplifier means 17 (Figure 8).
Referring to Figure 13 where like numbers refer to
like parts, the decoder 16b is adapted for issuing a
different record and playback rate codes for each
individual message stored in memory by. the provision of
20 rate memory 370 with which the decoder 16b communicates by
lines 371 - 374, The line 371 is the enable line which
activates the rate memory 370 to receive the playback rate-
code output from the decoder 16b through the lines 373 and.
374. The playback rate code is stored in a sector of the
25 rate memory 370 designated by the counter 320 which also
selects a corresponding sector of the RAM 78 in which to
store the message. After the playback rate code is decoded
and stored in the memory 370, the line 371 is disabled and
the line 372 is enabled.  The decoder 16b decodes the
30 - reeord speed rate and this c.:ommand is coupled to the record
- rate memory sector of the rate memory 370 thréugh the lines
373 and 374. The line 372 is then disabled and a line 381
from decoder 16b is enabled. The 1line 381 activates the
record circuitry of the systeni through the input - logic
35 buffer 26 which functions as described in connection with
Figure 12. A line 380 couples the rate memory 370 to the
enable line 381 for activation of the rate memory 370 to



the static or the dynamc type. It is preferred that the static version
of the m croprocessor be configured with a 15 static version of RAM and
that the dynam ¢ version of the m croprooggessor be configured with a
dynam c version of RAM Referring. now to Figure 5, there is
illustrated a seléetewmenereqefems'pm pfrah i memoryarwieany- thedilgineal 38at ds
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i ntercom or tel ggRAN{HAEH em: Fonve eyed Aﬂh?&ﬁ@ﬁertl?ewliﬁ@ esy@den Stmé Ch-ate
219 are connected into _a line 240 to a transmtter The nco 21

may be of aRYTERItRE PFp&he, MASTARIGLEREY 3% aﬁdSﬁgmﬁra khe playbac

rate.
The playback rate codes are stored in secfors of the
15 ‘rate memory 370 corresponding with the sector in RAM in
which the message to which the code relates is stored. As
mentioned the sectors are selected by the message selector
50 both of which serve the function of memory sector
selection. 1In this fashion, stored messages are matched to
:0 corresponding playback rate codes”so the message is played
at the proper rate.
In the embodiment of the invention thus far described,
it will be understood that there is no means for protecting
a message in memory and upon receiving an incoming,
25 properly addressed signal, the system is automatically
reset and the incoming signal will be converted and stored
over any message or data already in memory. The modulator
processor l6a, however, is readily adapted for the storage
of a sequence of messages in memory and protection of
" 30 stored messages by selectlve reset circuitry or manual
" reset circuitry which must be activated to initiate the
message record and conversion mode after memory is full of
unplayed messages or data. |
~ As shown in Figure 12, the leading edge detector 36 is
35 removed from the system 10 and the reset switch 38 is
manually activated to reinitiate the microprocessor 32 in
the manner already described to reset memory for recording



-23-, - woul d be of the DIMF type as used in nost tel ephone

systens. The receiver transmtters 202, 202' al so include _ a decoder
220 which is connected to an. anal og- to di gi t3p- data storage system 222
of the type previously descyibed in connectlog with Fi gureg%‘ 1, 2
and 3 above. ©°Vefhe materﬁ%nsﬂ??%ﬁ‘%/rﬁ'&@??@rs B2 MERGEY «yot h THR| (FESEEm

message i nwétpiires?Zﬁo/mlmdm:actneuted iho bpderattot heécardesmaleiple

has been received and n y 6

reset switch 225“%&%39{)%) \%ﬁ%ﬁi %ﬁgggs%pgét?kg ﬁgﬁ&?r cwﬁ? ]'52éﬁ%éllrl'daé]!EI “hich
private swtch A3nesecaveEtopo enmible ke generataswithinithe imicroprocessor
transm “efdif recH Veng %Qﬁ.or}f’?fozouewé bank 48 ﬁ‘dﬂé&ﬂe&%ﬁéﬂi FRERRICS A5

bei ng recorded cannot bei ng recorded, The pl ayback

switch 226 may @ellustrq:gqq ad8d Higwran Je%at r& MWOW%OF%RSM}' s0r
t hat 15| _tge pl f&)lﬁ?&lk_ i#négQ@Qﬂ&Qﬁhﬂd. bBI@Cbbﬂ%Ij%;lhteQﬂEﬁrﬂdiﬁtahls connected
personal identificatjon code thro t ad of a ephone (,not
oo €6 khe aiiropnr ety | %2 (RR3RGC nakininae | Ehel ERlastign of
Figure 5, with tdiefferarshn 4t BIMTr exiirass 26@nbinat bons apeni tRm 78v'.t h It will
switch 21 | e ir tweeﬂ th

of transmt er/%%)eléie‘ragfgg&hd ﬁH{‘EVJ}e a ng’to the recel ver é%tgtor
of transmitter/ reirguids may be empil%’eﬂr aﬁmh t#%r?r@?gl FouNker qirquits,cor

receive node W tyhnual  ided dct¥n®] t hsecakue ﬁmichu?é&cqﬁ)l HHe'JakRe  The
circuit from25 the wire 204 to the anal og-to- di O{-_gg‘% Ci rCU'rthfne'

via line 217. TAeSSAAS MAxeTR FROAFEPENSY th%? he sta

30 for receipt of the logic high from the logic blocking .

15 circuit 56.

A manual reset switch 75 is provided for resetting the
message address to its initial address setting for the
playback of messages stored in the memory. Playback of
messages occurs in the manner already described except that

20 with the leading edge detector 36 out of the circuit the
reset switch 38 must be manually activated to discharge the
reset line 40 in the manner already described to reset the
microprocessor 32 for receiving neéw incoming analog signals
and recording over messages already in RAM.

25 No memory address circuitry is required for the
modulation processor 12b of the transmitter group since
message storage is under the control of the control
tez_fminal 11. _

In an alternative form of the invention, a timer 52

‘30 may be used in place of the. traillng edge detector 42. The

" use of a timer is particularly required when the decoder
16b is of the type which emits a single pulse in response
to a properly addressed incoming signal. As illustrated in
Figure 12, the trailing edge detector 42 and the line 44

35 are eliminated from the circuit and the tinmer, of
conventional design, is .connected to the 1line 43 for
receiving the logic high from the input logic buffer 26. In
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202 to transmtter/receiver 202'.for recording, the sender activates

t he encoder switch 219 of transmtter/receiver 202 to activate the
encoder 218, which issues a code for 30 tra¥®mission to the
transmtter/receiver ,202'. As nti.oned abqove, the incoder sSwitch

e
219 will pref er BEFation, Lhe jtdmeqm 5% cdFaddtiated e pHRRe1891S High and
devi ce so upoh t Brkpieateoncasti nputprepseprpgris@edofodeihe®; tissues a

transmtter/recei 202" anpsm r/ Lver S ' fo
reception with ?‘ﬁég%r]é%s n? lH';r-"g’eceq"ls""veu'i~,‘1§\/i tic%g r egikr?‘%eglztaé 4t%§ew§r§%lr}s r#??‘é?s a
circuit and makilegichdiigicetoethei stopt .1ine 48s o | piacet dde tswspemvaoy in

sw tch 230 §s | thhﬁtgﬁaﬁg mode in the manner alrea,dty described.24 '
position so that the nmessages recejved at, the circuit 222 are_not

pl ayed back through #fe ¥egtrated 4in Figuke 12, (3.HEeFSQI6 Indicaker 54
manner descri bedagenﬁi f3dltded to indichtR aflid| £reivarcefea d3gnagnaed Mo

dd Qs d,_ i dd d Lt 1 11 202, " |
The 0% logi o APBASHIPEN 14 HHESRRE: 57 (G HEY A 500 ISAEALS  EhpE Mewory

222 through thespacel dd ifudl22]1 The aessagde/admdicdtori 84umaybe a Adghtn (IED

manner .desgpi bed i1 GRRIWactd ] sE s 3. Vars/s

recordi ng gp thgran%al 0og 1%5?;1032 #g%%dﬁgg%r?%\fd%%]r% ?‘gg%érrlse Boaatewﬁ%ﬁieg}e

circuitry 222 wWelih&nown in the art and do not, per se, form a part of
this invention.

The voice storage system as described herein will find

/

application in medical recording, industrial monitoring, as .

15 an electronic note pad and the like in addition to paging
systems. The ability to transmit and playback at different
rates can effect substantial reductions in air time making
analog message paging systems practical. In addition,
data which must be transmitted over telephone lines may be

20 transmitted at a slower rate to retain the fidelity of the
message and later played back at its normal rate without
loss of fidelity.

Figures 8 through 12 illustrate a cellular telephone
incorporating an analog-to-digital storage system in

25 accordance with the present invention, as described
hereinafter. The circuit descriptions with respect to
cellular telephones are compatible with either portable
hand held or mobiie use. The general operation of the
cellular telephone descfibefi herein is typiéal in the art

--30 of. cellular telephones other than descriptions relating to
capabilities with respect to transmitting and recording
messages while the user is away from the unit. Typically
certain push buttons on a conventional cellular telephone
key pad are utilized to perform control operations,

35 accordingly, one such push button is assigned to terminate
a call and another is assigned to initiate a call. The
conventional key pad is also utilized as a DTMF generator



manner descri bed above in conjunction with Figures 2 and 3. . At the end
of the nmessage, line 110 returns to its normally hi gh state, and switch
230 is closed to remake the receiver c+BTZdit. A nessage may be pl ayed
back by activating the 15 playback switch 226 which initiates the playback
circuitry dioxt hthenegengrationt lnf nBTYFy terescomrd.ted signaldl ocemote

form and out pulgdy éﬁ&ﬁ' ‘%e&lédu: card diél%é' J&e f'@f'e&%haochiéi?énée

nmessage may be store transmtter/recejver . or 202" from any

remote unit 20 S%N%ﬁ; as Ihethg epreferped r@ﬂﬁ‘@’tﬂﬁ‘! i saﬁPEOFHe&“\ﬁht FP‘!%
proper code topudtitont dd hpresttenined dReoditiddite tite anﬂ@umigltal

A A g g e

transmtters/rdhe writ.such as those 25 operati ng optically and the voice

t t 10, I d b
2101200 DSLem 10, Spepreur | okt Y50 AR e bBCO Gt o

transmitters/rddgckrdiagran of @e¥%$¢$%1‘(%r Fedreuis 39 efj $he analog-

ilTustrated anRaliRHe3 ¢61EeNEEaLEGES ceNHINP £Elephbfie bbANSELES X0 a
of data _in anal og _form at_one rate fqr receptlon ang §I a¥back of the

message A0 abaktery; ofd3- 5t SLhe ecelves and
transmtter grqidnitdreons stdontrail acmmxfeal tﬂ’élil.taic;il tranémitttéaa ikyputa
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nmessage nodul &S code ener at'i on neans ansm
means 13. The dammd@s a powexr supnlmélaowhmh regulsdies] and diatridmtes

the necessary operating voltages. The transceiver circuit

15 500 additionally includes logic circuitry 511 which controls

the call processing and switching functions of the cellular

telephone. In a preferred embodiment of the analog-to-

digital voice storage cellular telephone, voice storage

circuitry 510 processes, stores and reproduces messages.

20 Audio circuitry 514 is connected to the voice storage

circuitry 510 for amplification and switching of both

received and transmitted audio messages. The transceiver

circuit 500 further comprises a receiver 515 for receiving

transmissions from a remote cellular transmitter. A

25 transmitter 516 transmits signals to a remote cell site

receiver. The transmitter circuitry 516 and the receiver

515 are duplexed to a common antenna system (not shown) by a
duplexer 517.

In operation, upon repei,lring a page or a call, the

- 30 transceiver circuit 500 is commanded by the central cell

site to tune to specific transmit and receive voice

channels. Once an operator responds in one of two ways,

such as taking the handset of the cellular telephone off

the hook or by pushing the send button in response to some

35 type of alert indicator such as in the case of a standard

cellular telephone wherein full duplex communications are

established. When placing a call, an operator enters a



- 25-, nodul ati on and code generation neans 12 where the input

nmessage is stored tenporarily, the address and speed rate . code data
generated and the anal og rressage nodul at ed T8 he sel ected

transm ssi on e. rans sSsjon ongi sting .of

nodul at ed anal oé’ gcﬁﬂléﬁe giey a‘f’lu%(’ﬁ? c&? rﬁi‘%cﬂfb qprthe

controlling thek:dyorpgd ] the pleél.ﬂ.hialr rtag lesplhaine hhanése«tge ala sraespdmse,

the transm tter I[F&‘ﬂ&ﬁ% r aps Erq;fg&
be  wreless such 0'3,410 c;'x[t %r%ﬁ%k%g%ﬁlg% raa requency,
infrared, or vi Sepiokef r@kﬂé&aesrweima #nr adcell SyRkens b}nt aespense to

The transmi gt ed¢fial ach31Copeaest Py tile el ngsﬁéﬁu&ransﬁﬂtt\@fc"transnuts
i ncl udes receiver neans- 15 capahl e of recel Vi ng ?%t e signal ,fromthe

transnitter neaﬁ?efi}flcl'hgmﬁ‘gﬁ ato15theecer vVebnetEduib R8¥diagpin
and nodul ation g8adbishimgl uoh:agzmanscharmrmsessongerhe dexwidgmated

| ayback rate caode fter th tr At codels ared w th
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anplifier and € r§f5‘é-é‘-k PO0fekR ther ofelhe ﬁﬂ%ck’hﬂeriéboFHSd @alh. system

terminates the call. During voice communications, a SaT
(Supervisory Audio Tone) signal in the range of
approximately 6,000Hz is transmitted from the Cell system
15 transmitter to the transceiver circuit 500. The
transceiver circuit 500, upon receiving the SAT signal,
transponds (retransmits) the .SAT signal back to the cell
system receiver where the tone is analyzed for signal to
noise ratio and optionally phase of the SAT signal. The
20 SAT signal is used by the cellular system to diagnose audio
quality, and the like, for example processing "hand offs"
whereby calls are transferred to adjacent cells systems and
or alternate frequencies in order to keep voice
communications optimal. The SAT signal is used in
25 alternate forms to detect an audio or message pathway in
combination with the addition of the voice storage circuit

500 as will be explained in more detail hereinafter.
The veice storage circuitry Ssi1o0 comprises call
answering and terminating c1rcu1try 518, shown generally in
30 Figure 15, which automatically answvers - (telephone "“off
'~ hook") and terminates (telephone "on hook") incoming calls
while the user is away from the voice storage cellular
telephone. . Referring now to Figure 15, when the voice
storage cellular telephone is activated by the cellular
35 subscriber, switches 528A and 528B are closed. When the
telephone handset is "on hook" and the switch 52832 is
closed, a ring counter 520, after a predetermined number of



The coding, decoding and signal nodulation including 25 nmnessage rate

conversion functions for both the transmtter group 10 and the receiver
group 14 are the sane except that the si3®mal input and the control
commands for the transmtter group_is derived fromthe control_term nal

11 whi | e t hEiBggnBraduses fan ePRRlR. QUTRHE gFigpals Qi 1488 RBP4+ rofpe
the receiver 15rghd td&xﬁ:@ttrs)io Cﬁ&?ﬂflﬂfefémw‘lebe ofti thei tkdhdfusead with

decodi d nodul at Th di .t

of ‘both-the tr aRERREFLP  BachinEs (£%, seandsra. O eBlingE" 7' 1Y Sapitibh
conventi onal thdea:q;mtmdszlm maly pee substritbutedarwith téhi timewrentéonany
35 jhus, VBTl Odgngd e CUHAN? EYCRndRe 'SHIIPQIPIA, thid 4@& Jto pdAuce

generators, tone c e or -tone rTLI|tI uency é
generators are Gsecﬁmlﬁgw&%uﬂi%ﬁnalltaf r a pre eterhined” period of

- 26- criti gdmeOBuksbiabnteodeeedsiing au ph@é dr tecdBLEi VAl timer 522
group 14 be corrgatl bl e ﬁngtg th& code enera":lor %it% % en'éi?qi a
transmtter grotP HR RFtek
an address whi Cﬁreaetnlpdrifdmmf hementroA SAT adetectot ] ssdtidat 528¢ which
g ) S1hoc onay  pR GF Shiiferidlly aPALiLBHL bel1FRIUSS LEER KRisting
: cellular telephones, is connected to another switch 528B.
when the switch 528B is closed’ (telephone "“off hook"), the
SAT detector switch 524 waits to detect a SAT signal and in
response thereto produces an enable high on & line 539.
15 The output lines 534 and 539, from the ring counter 520 or
timer and the SAT detector 524, respectively, are connected
- to first and second inputs of an AND gate 526. The enable
signal on line 539 is also connected to the timer 522 on a
line 540. . _
20 In operation, a ring or page signal from transceiver
500 through switch 5282 is input to the ring counter 520,
where after a predetermined number of rings, an "off hook"
enable pulse through line 531 is produced which enables the
cellular telephone to answer the call. This is the same as
25 manually pushing the send button to answer the call. Ring
counter 520 simultaneously produces a continuous enable
signal on line 534 to the AND gate 526 and on line 535 to
the timer 522. Upon receiving a continuous enable signal
on line 535, the timer 522 is preset to disable the ring
" 30 counter 520 after a predetermlned period of time if the
" timer 522 is not interrupted by any other means. For
"example,- if the preset period of time is defined at 5
seconds and the timer 522 is not disabled by other means
within the 5 second period, the timer 522 issues a disable
35 pulse to the ring counter 520 to reset the ring counter to
its origihal state. The timer 522 simultaneously sends the
disable pulse on line 538 to enable the voice storage




of an address code with the transmitted signal is not  critical and the
recei ver groups 14 can function with si_[qi%y voi ce actuated devices
whi ch activate the record 10 circuitry of t receiver group 14 as will be

ame

described in Il . T er atisan <
transnmtter groﬁﬁﬁ&sf’g’eﬁsﬁeﬁn@un eﬁ%%%ldml%e c%l?ueu%%%?gn \?ﬁh{l% &%lﬁ’ﬂggsl n

whi ch the nassngauaddyl Pushingngheogadgbutten &9 end: the wall. s 15

shown schematical |y ghenOHNd ddil HdS Wddy déweré@sSandcthe siEIAISYB is
processor 12a and a code generator 12b term nal 11

2b. The._ . contr ol , .
whi ch may be a E&RFEGer W& SATUnRIgnal indicafing. 8, BESERdf e PRth  is
i ssues an agal ogetrestede by the SAP deteltbiroiS2w,0cassothd 28ATndeteetor 524

oddices and a5, S0iERe?S LoptUoGelc SRIEIE 00 1ihe o0° UESERICD e

in the moduP SS e Codé genera ) ]
generates the pb@per cThe RAHD tgate 526 dpapdugksymutkachivation sgignadsupen

't to the Uransyibbguiby difii sapotls £rBi° the FRALT Glourtie NSho landl Sthe
i ssues a command to the nodul ation 25 rocessor Ich determnes the rate
at which the anSPRSqdeteqhar 24 on slines 534 (2R SARSiMITEARSOUs}Y. Once
following iphe a sATarﬁi’q'hr%]l 0 s0fddthectoattly ea:iww_ s20e€ i(cjmdaasamed?nnyogche
nmessage i s conveyed.to ,the.trans ter,_at .t he desi te s 0 or

t ransm ssi on. ‘Fﬁﬂ'g',let ﬁégf?ﬁ&ulf&'f’f“ghh r%‘é@sg‘ﬁ € QrSgg%oﬁ’é‘r &‘tl@se }tst*%a’ rate
conversion circuit. IAs opesabionjoaifter al| qarddetermned e nfiberheof rings
receiver group [ st L1t ad%ﬁ es at ei v
15 and conveys Ié?uh%%ﬁt _ﬁh%ﬂ:%eﬁ%ﬁ%rggﬁﬁ%%t ?;!/OIGb %: |S§%Qgh§ﬁe&%§' it
activation sofddheignahecispretceived pbefteresthelprefetermingd eeripgd of .

codes matchg ~TRe¢mdeCOLSEkEd | Y ¥ie 18AmBrS 552 Nd%pareisiNathe timer 522 is
disabled and both ring counter 520 and SAT detector 524
produce a continuous enable to the AND gate 526 where upon
the AND gate produces an activation signal on line 544 to
activate the voice storage unit 510, as will be explained
20 in more detail hereinafter.

Figure 16 illustrates the audio conversion, switching
and control circuitry shown in Figure 2 and previously
described, in conjunction with °"the call answering and
terminating circuitry 518 and additional circuitry of the

25 voice storage cellular telephone.

Figure 17 illustrates the overall combination of the
circuitry shown in Figure- 15 together with the analog-to-
digital storage system previously described and shown in
Figure 7. ' '

- 30 - Referring now to 'F?’Lgu’:’res 16 and 17, there is
illustrated the preferred embodiment of the analog-to-
digital voice storage system. A leading edge detector 543
is coupled to the line 544 for producing a momentary pulse
on line 542 connected to a buffer 541. The pulse on line

35 542 activates the switching controller 537 which is
connected to the output of the buffer 541. The switching
controller 537 functions in a manner previously described,
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correspondl ng to the record/pl ay rate command to the nodul ati on
processor circuitry 16a for control of the

-27- record/play rate. The transmttedlanal og- message signal is
conveyed to the nodul ation processor 16a fromthe receiver 15 where the
data is preferadch cbhasr tdcoptdnyousl enabie signakd is apreducadn@mtor yine

Upon activati o33 gn@ axel?@:ksw&éwﬁlean@yowerrg@el Ve GEYRatRe’ «'By)rthe

the stored pl ay ac rate comma

s 1ssued t he deq%gder 16b in th
manner to be dé’é‘ﬁﬂ ofer PREEEL aR81t he r%ss‘%ﬁfégl c2R7edTEEERS “the
menory, refor rrwzea:uiﬁ@ aaatzenafrrstnami:on réeéiﬁjlﬁd switteh irgMmasdnaAds

mmy be proger R ching’ mid, ARECKERe "B 50 resar, the rAREsiEYFe L1 e
t he case V\heream'sgsiagﬂs stanchrhya&ttva;es. transnmitted at the sane rate so that
ngrgfﬂ?y It ?gdpffe grred t %g %ﬂcoder 16% e ad%%t égf 1s r?agél&sgsﬂuésto
di fferent recodftdvnts a?b&cl@lﬁit ef%@‘a"éko%o‘)fhéthe voige ShAragecrikfuitry
group can receigsp rapend aFéceidihacka specified number of rings in
10 combination with a subsequent SAT detection whereupon an

enable signal is produced on line 544 from the AND gate

526. The enable signal is detected by the 1leading edge

deteétor 543 creating a pulse on line 542 to buffer 541.

The output of the buffer 541 is connected to switching -

15 controller 537 for creating an activation signal on 1line

533 to buffer 529. The buffer 529 connects the activation

signal on line 545, through logic blocking circuitry 536,

to a line 30 to activate the play function of the processor

32. The line 545 further activates the. audio switch 66,

20 thereby connecting the reproduced audio signal through the

audio switch 66, to line 548. The play back audio is

connected to the transceiver 500 in a manner facilitating
transmission of the playback “voice message by the

transmitter 516. At the end of the playback message a stop

25 command is genérated by the processor 32 and a disable

signal is produced on line 110 to the reset switch 527. The

reset switch 527 resets the switching controller 537 to the

original stand by state. A logic blocking circuitry 546 has

been added to isolate the 1ine 30 from the trailing edge

© 30 detector 42. In the circultry thus far described, a voice

. message is transmitted automatically by the transceiver 500

after a specified number of rings. In addition ¢to

transmitting pre-stored voice messages, the transceiver 500

is adapted to record voice messages as will be explained

35 hereinafter. A trailing edge detector 550 is connected to

the 1line 545 for detecting the trailing edge of the

activation signal, which occurs at the end of the
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separéte messages whi ch have been transmtted at different rates. 20
The" circuitry of the nodul ator processor 12432 of the transmtter group
10 and the nodul ator processor 16a of the receiver group 14 is very

simlar and op rat es subst.an y t S r e Lt Js
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- 28- 1b"  EbBUpFdAudes 1@ @fdablé: outphite WM iUgbBects! bndl®d voice
messages being input and the disable output resets the stop
timer 558. The stop timer 558 is also connected to another
input line 110. When the stop timer 558 receives a disable
signal on the line 110 from the processor 32, the stop .

15 timer 558 resets and disables the VOX circuit 560. A
default switch 554 selects either the record memory for the
recording of messages or . the play memory for the
transmission of an outgoing message. During the "play

 mode," line 549 is enabled which causes the default switch

20 554 to select memory 570 (Bank 5). When there is no
enabling signal on line 549, the default switch 517 selects
the record memory. )

Manu_al' record functions are provided for recording
messages dictated by a user or messages from a caller

25 received at the cellular phone and for recording pre-stored
outgoing messages. Manual playback functions are provided
for playing back previously recorded messages at the voice
storage cellular telephone and for re-transmission of such
messages. Stop functions are provided to manually stop

- 30 both record and playback functions. Automatic record and

- playback functions are provided to automatically transmit a
pre-stored voice message in response to receiving a call
and automatic. tecording of incoming messages. The trailing
edge detector 550 may be optionally supplemented with a

35 DTMF decoder coupled to line 559 for decoding received DTMF
signals for activating the record circuitry of the
processor 32. The DTMF decoder, which may be of
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unl ess ot her wi preasgagnefednumbexr ddwaugh i drhe wi keypPagpl §f15hisquan y her
the circuitry ofeibghBRaY! atineh RS ESPIet?8 BélephohBecbienniiniied ritites
10. A power su g‘:% 5 cpngrl ses ani/ Sui t‘?&e sour.ce of power
and preferably RBe aP’E)%g ed| igenpificatian, spymber, pteFxSn fiREsage
decoder 16b to sBQuefdér 9k activated in 2he mahneshpreviously dexyrdibad fand

26 to a logjc blockin ,.Lircuit 56, The |ogic bl qcking cj t
which i's of9 Lﬁﬁn\?&%ﬁe&ﬁ I&?%%%gﬁeé'fsgrfeccﬁ%‘%‘f‘but g‘#@naﬁ%ﬁ*s?&%ﬁ the
(1 ogi chi gh) throagber’st didentifiGionl aodecalakisp| not| makch the tyrestored

m OT OPr 00esSO. Hhene ) B1bIEIBROLUSE, UL %i%ﬁdéerzd‘r’ﬁ.eh@i'a%%@dﬁﬁ 16601 il

the type that isSsSues a contlnuous uring the duration o

i ncom ng anal ogenablei aabreak thehmgreager pAEhr and: sermdnate dhec@aldy. f dn
automatical ly rehyigni REnhbe Cithe!i tvoide t NStoiagebyspBEem ofUP¥he fpresent -
conpl etion of the analog signal as indicated bg a 30 termnation of  the

| ogi ¢ hi gh:_LS FhpvenkiQ Ig}',e&%g:,s ynauthorized use of 1ts message storage

features and thus advantageously reduces subscribers costs.

The present invention also monitors the voice channel and

disconnects (Yon hook") the cellular telephone when a

message pathway is interrupted in any way to reduce
20 transmission time billing.

It should be fully understood that while the present
system is fully adapted for use with current analog
cellular telephone systems, the same steps of monitoring
message paths, memory management and subscriber security

25 may also be performed using digital sighalling techniques.
As described herein, the voice storage system of.

the present invention may be incorporated in various
communication systems such as two-way radio, - telephone,
intercom, mobile telephones and the 'like. The voice

" 30 storage system of the ‘pr;se_nt invention will find
' application in medical recording, industrial monitoring, as

a voi_ce' scratchpad and the 1like, in addition to paging
systems. The system of the present invention is readily
incorporated in various receivers and

35 transmitters/receivers at the time of manufacture or may be
incorporated in already existing conventional receivers and
transmitters/ receivers as an add-on item. The system of
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trailing edge detector 42 is connected to a logic invertor 46 which in
turn is connected to the mcroprocessor 32 through a stop line 48, the
purpose and operation of whi ch will be ~4&3cribed in nore detail

herei nafter. l%hteh,%fé%ﬁe co nlttggpt rrﬁgg %,e SUSP, gu?ygﬂeﬁ%_gctlt ytfms :

unnecessary ng circ SIS :
control term ndis particularly wel]. suited for use in pagring systems Twikere -

incom ng anal ege S'r%@te i S:ec!eﬂ.%& mst! NBe smB1E’ ORKACEESGhL 32 anaougaf
an anal og |npu|t?e%%4)%i ry (aud cou%?é,ne% 96 of conventional desig

An audio_switc ssor 32 by a I|ne 98
for 5 nositoring uia;nmhgil @sﬁx@.ﬁbﬂd dihieng mﬂ?mfd iwdeondgdtion with
automatic resetyi of the syste or di ove ssa

al ready in mendi flcq?:h%re ﬁgyerfer? cl 38'236’%”? ang r%ﬂée de‘t%ctHF‘ggG the
whi ch the | ogi w*ieg:tstqu:ohheyeahahyormodlfithiogsc dridbckangationsi ttiérdyo
means of a |ing 3t pddieidf | 606188 SHARMISEO %1EhihSeAb ERMLCUIONL arg

design and is nnected to the m Croprocessor t hrough a
38, and a resefcPP® ofp the &Pé(ﬁéél@nswtch 58 i s connected to a
swi tchi ngzeontroller 60., The sw tching controller-60 consists of a

pair of invertors mhlch are coupl ed by



15 resistors in a bi-stable (two stable states) circuitTy SheetHasBeenR
conventional design whose output at lines 102 and 160 is

until inverted by activation of the switch™$B~ to initi

node. The out pw%% " controller 60 renains | un [

Is inverted to ' by a reset switch 108. .Inthe
transnmtter group - 1. 10A Mmdwrﬁammt&ﬂw@wbmﬁx@nngﬁnx@qﬂx@mmm
by - the ter @1%' §02,t15%'1%31 %; _trapsceiver Sstd@lbys Pudkabutd dgesdese

data in the nend In. order conserve
space. Thi slmerﬁmlaﬂvar h?‘”-i’lg ghetranseeiver fﬁﬁ F%Wé?tl’g‘?mﬂﬂd

14, al shouglaceans ey aid e Qﬁe@&@éé{ sﬁaﬁeac&embteoftﬁrmiemer via said
i rrportance I N he transm tter

r,oup ngly,
di scussi on t hatTPOECE e h &L Rg to?”'%g&,\‘%r ot‘:EE?’o’V fgf“Sﬂlt ¥ R |c%£fu1ar
described as isoblsetiibert,hevhdtrein ¢he impmovemsntciis Whaxadferd 2dédumph: it

is not critical to the op gégkwg ana#fgcmq,}iloaéégaggrsq&e%ssoeoci Leuiddyy |

The digital to anal og conversron~an reconver sl on
i s acconplished by niefifiigagiocn signal er!Q safiie tnmwmﬁa@onzs of

conventi oRgl design, sucyaly &RstERiNY CIRRFR ra{maua%%aiw %&s@ﬂﬁ@

under the nodel ,nunber T6668, and Ts provide circuitr
converting anal og t dNGORing calds e‘-&ﬂ%éﬁ%%&%’tﬁqea’f"?lb statio sa1d call
- 30- answering circuitry automatically act:.vated without

user intervention after a predetermined period of time
subsequent to réceivihg said call notification signal

15 and generating an off-hook enable signal; '

detection circuitry connected to . said call
answering circuitry, said detection circuitry sensing
a clear channel cellular signal transmitted from said
transceiver station and generating a detection enable

20 signal; _

transmission circuitry connected to said
detection - cir'cuitry, said transmission circuitry
transmitting a pre-recorded message to said transceiver
station responsive to said clear channel signal:;

25 a message recording circuit digitally recording
said voice messages, said message recording circuit
responsive to said off-hook enable signal from said
call a‘nswering circuitry and said detection enable

_ signal from said detect:.on circuitry; and

. 30 - playback circuitry coupled to said message
recording circuit and reproducing said voice messages.
2. A voice storage telephone operating in cooperation

with a plurality of transceiver stations without operator
intervention as defined in cClaim 1, additionally

35 characterized by:

call terminating circuitry coupled to said
detection circuitry, said call terminating circuitry

* t L M H *
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anal og. Such conversion circuits are well known in the art and
operate by generating an internal tinme base, garrpl ing t he anal og
signal input at sonme predeterm ned point in -4 of the tinme base

O ! e, SSRGS g | BhondoR B 8P URR® diftd Noag28Bk fon

| evel obtained durin c&ﬁ
m croprocessor 32 is cderauidry doeﬁ)mﬁm et said qlear rehrmmehceigral.

nmemory which is illugtrated v%'ic'ie t&m’rﬂe teleﬂlﬁﬂe ﬂin@hixﬁ)scagperéﬁlon

wi | | be understoqd, however t ha

addi tional bank¥ifh I@\Nlpluralc‘myps°f'ra§rﬁgs§)é&¥& ssmg?ﬁﬁ r}g"b%&sp%%rat°r
permts. Bor 1nte2wrpt£ont heasi caaFirpedsoin32 ¢kaimadil,y aslddtie¢d dmally
comuni cation w a [tarﬁoigﬁa ss menory 78 which consi sting of one

or nore banks o é‘l? 3’ 15 Additional nmenory banks may be added
as desired or needed, ratepceonvessidn t hirceitryecovpded: do isakhomessage

carry out a SUb%{égﬁ% ﬂn&‘m&ﬁc&it MSgagq ' eated! Fonvdididy V@ff@ui@f'y

receiver group 14 is e used as a note or_neno storing un

The rate circuitryCaNRing Jmstages ko she; eFPcPGded in an%ahgrq message
receive, ragord and Me@dtaiﬁlhgre%ﬁmmt at adi aﬁcusem-bmd OCﬁatreg reh® said
det er ni ned by the termnal 11 etra. m ssion

decoded rate codes af*§Sv@9es arreeféﬁ}ierttr&”bfﬁﬁ %aqﬁ %@m%gﬁ'ﬁc‘ﬁ'%
5. The rate 25 cirdui tryA vcncde;@ragn dehephdres o;(e'xranetng)r'n) chGperalt ¥6n

which are connegjy g;?;e se#’ rgfe§§'ghs glg%rl 'i’@f‘tféns w1t§’1'?> 7,??%erator

respectively. A’Y oper at e
swi t chi ng contré-lﬂ'é?rU@!athFhe 180 §Fﬂ1|r#%% .1.n c1a1m 2: ad‘dltlonally -

15 _.characterized by:

a register having a prestored code;

a comparator comparing a personal identification
code entered by a caller at a remote transmitter with
said prestored code, said call answering circuitry

20 generating said off-hook enable signal in response to
said comparator when said personal identification code
matches said prestored code.

5. A voice storage telephone operating in cooperation
with a plﬁrality of transceiver stations without operator

25 intervention as defined in Claim 3, additionally

characterized in that said call terminating circuitry
automatically disconnects said incoming calls responsive to
said comparator if said personal identification code does
not match said prestored code.

.-30 - 6. A voice storage telephone operating in cooperation
with a plurality of transceiver stations without operator
intervention as defined in Claim 1, additionally
characterlzed by: '

a recordlng switch connected to said message

35 recording circuit, said message recording circuit
recording dictated voice messages or telephone
conversations responsive to said recording switch, said

This Sheet Has Been R:-.!
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79 and 81 to control playback speed. In the nodul ati on 30 processor léé
of the transnitter group 10, the pl ayback rate, which is TWWH”B““R" laced
ik

transm ssion rate, is under the control of the control te || “IH ﬂrm
thus the invertors 68 and 70 and the rate selector 72 and

associated circuitry are: not usedw436 In its standby
configuration, the rate selector switch 72 is_positioned to produce a
| ow i nput and a-ebiogld..mg pewitch amtivatedoby saiandellulapesubssiniter
that both |ine 7 messa - 31- and 76

are high. 1In{ con e|osna'{'%e m cr processor wi || record and
pl ayback at th&-sam,i r‘%ﬂi‘-‘%f‘tmﬁe mmhymﬁerathPsoomxm

pl ayback é‘.ﬁt& g: o@%ftﬁ?ceiveﬂ%ﬂ'&iéﬁ@”ﬁifﬁmt dpehtor
controller pas ght e 5 line 79tother ese gho,r 72 WhICh

produBes ankezventis n ﬂvhﬂgl ner tEangseiver ; far .4 it g hand
out put of rbE%iving | R der ﬁésssgb.aw gRom na | regoté ta:hmsmml avide

o o S vCr 2R b WEL RSl Heeidheion v, B Dol

rate of l1gibRRFiberhasiddeintthe improvenents f=lcharacterizedr byies so

that 4 rates are . S2oedfAPifg CRE{HLNS ¢'POPebBoniiVe! ORI 8" Wiafate
10 not;ﬁcat:lon signal from said transceiver station;

call answering circuitry automatically answering
incoming calls from said transceiver station, said call
answering circuitry automatically activated without
user intervention after a predetermined period of time -

is subsequent to receiving said call notification signal = _
' "  and generates an off-hook enable signal;

a message recording circuit digitally recording
said voice messages transmitted at a first frequency
by said transceiver station, sald messages previously -

20 recorded at second frequency, lower than said first
frequency, said message :ecordif:g circuit responsive
to said off-hook enable signal from said call
ansvering circuitry:

playhack circuitry coupled to said message

25 rec;ording circuit and reproducing said voice messages
at said normal speech fregquency.

8. A method for receiving and recording voice
messages from a remote transmitter via a cellular station
without intervention by a cellular subscriber, wherein the

30 improved method is characterized by the steps of:

receiving a call notification signal from said
transceiver station;

automatically answering incoming calls from said
transceiver station without user intervention after -

35 verification of a clear channel, subsequent to
receiving said call notification signal, and generating
an off-hook enable signal;

* c L M S *




selector switch 72. The maximumrate in BPS is determ ned by the
partlcular m cr oprocessor enployed in the sagtemand 15 in the enbodi nent
described herein the maximumrate is 32K BPS. Upon conpl etion of
Ithe n'e?]saﬂe hr epr(r)]ductl osensﬁing a alla;sbacxhhaﬁﬁel msclgnaaoc'esansﬁssﬂt&an@r@m
ogi ¢ hi gh throug t £ resef_sw e reset
swi.tch 108 res%?%d tﬁga_ c téﬁ%r(ﬂléyé tgg?égﬁtFI onﬁyrﬁﬂ e=
20 condition returnesgrides oum«pasage atlcogmaid)w trangpeiver stadtiogms in
the switches 66 and,§2 ggséhghg9590905|t|on At this point the system
10 is in the standby ng and ready to receive a new incomng signal
for conver®ion and g%ﬁ#&@éll% recordingpefadfon Ve heedalmessSaaes in

transmtted is i npuiesponse tbhgaf@Mory-Baokl ehliBleDdigRailgn aﬁfd)cessor 12b
of the transmtter ?rou 10.and hel dgpendlﬁgaa transgit _conma

The transmit command i ncf GRERIUGING PRI YOI RPFSALER oiB resPQﬂﬁ%ﬂ?Qﬂ%?
sent. to the code geoperaborlCbmmaxdthen to the 30 transmtter 13.

| medi ately following the rate codes and the transmt commands are
sent to the m croprocessor 32 and the nessage is retrieved from nenory
22 and pl ayed back to the transmtter at the playback rate commanded.
Were the signal converter circuitry 20 is enployed to store the 35
nmessage data in nmenory in digitalized format, it will be under st ood
the sane circuitry is enployed to reconvert the data to anal og
format before it is conveyed to the

—
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- 32+ . transmtter 13. . The anal og nessage, audio or data, is
transmtted by the transmtter 13 to thet9-eceiver 15 (Figure 8). The
nmessage i s preceded by a designated address code of any of 5 the conmonly
used types such as toANALOGYPIGITALt ¥OICEr STORAGE CELIVLIAR] TEIHFHMNE 3
playback rate code and may al so- i ncl ude stra@gt h of nessage code. The
anal og ‘signal received by the =~ recei V(fr&%%transmtte i) t he decader
16b which, if the AnpAlddrardadiaiddlcoveire storase celirlen %ﬁéﬁﬂ@“e
16b is 10 a V%ﬁl rxféﬂd:dmgt?oﬂaeemﬁdﬁﬁ@s;nﬂuiéogure hugéy tilr oaghy from

erbod nent F (HRET FRMRAY dbeippBane, Mo fh' 8" Brpfernea  eiriigent,

the type which 'ehet samad@mbm;gﬂto@ c VOlCEhl gptovage hecebluﬂ.avn tfeltephone

bl 0cki ng o rou FoREEEbes FAT1 Aneitind" iV (40) WRPEH isPdictivared
to the m cr%%?%e%&reﬂftelrﬁ‘ tﬂ'-B‘H’e’{ Hef | BiNgs p| oPﬁEﬁ& ippnc @igcuitry

56 conveys a | agattsi €6 adétevthat ST £0gndt aarihg hegébeet rq@aeof tlme.
detector 36 which emgts a se,to Ioset svmtc

e
cl osed postqi orPNERe ThRe i £4Anag is ‘éé%é tq]epgqr&ﬁqr q:xpg
pulling the reamessage 48 transmittedi tol cbhd occahlersl i z&Henevoice storage
i croprocessor e 0 [ g
et ne e o S PSR Efhepponfi°PRbbrak LnEAThY BB TSR GmacH e
as 25 an audi oreexteved and rmpslrﬁ}tedadbiro uslersamt oghearduqymeﬁnlence- If

the SAT signal is not detected, call terminating circuitry -

15 (518) immediately terminates call. 1In accordance with one
aspect, voice messages may be recorded at the central
cellular station in real time, subsequently transmitted to
the voice storage cellular telephone at a high speeé and
reproduced at normal speed to reduce air transmission time

20 and cost.

25
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CM\fe'rsi on circuit of the m croprocessor 32 through the i nput audi o
coupling 96. After conversion of the anal og signal to digital format
t he, converted signal is then conveyeg Za the RAM 78 'for . storage
in menory. When 30 reception :of /Z |l og signal ceases, the
decoder 14 term nates the |ogic hi gh whi ch actlvat es the trailing edge
detector 42 bringing it to a logic |ow Thelogch0W|s I ndi cated to
the logic i nvert_?-r 46 t hrough “f%nl i ne 44 and the |l ogkc invertor
inverts the lo 0 a Ioglc h|g ich is 35 conveyed t5ﬁ ough the stop line
48 to the pSSor 32 to—t nate the cpmversrom and jecord
process. 1 of the logic Pn QDD@ so refurns the star§ line 30
and the IVER /play line 31
to their priSyPRaY stand I%&chow , é\* pl acing the syptem 10 in
a standby| node in which very littl power-is rk To
retrieve- ck a di.gl stored in & a ,
operator activates the playback switch =~ 58 to ENABUE MESSAGENQ
controller 60 to issue a logic hi gh through the |ix | ogi c
bl ocking circuit 100, ‘th ; ‘and the st af ¥

m Cr opr ocessor ac e the playb&RK\epfoducin funt on. lat
t he sgma "9RAC y SWITCHING,

CONVERTER Ko | RESET AND

CONTROL

22— | 24 —
MEMORY

ermnatio
POWER

10— —v

. AuDlO
AMPLIFIER

CONTROL LOGIC

t
FIG. 4 CONTROL LOGIC



A

1+ time the switching controller 60 outputs a |logic high t hr ough
the line 102 to sinmultaneously close the swtches 62 and 66. The

si gnal, which has been reconverted to analog format, is directed from
t he m'croprocessor 32 by the line 982g@ugh the audio switch 66 and
out put audio 15 coupler 95 to the anpli neans 17 (Figure 8).

Referring to Figure 13 where |ike nunbers refer to li ke parts, the
decoder 16b is adapted ?I/or I SS, |ng a dlffergnt record and pl ayback rate
codes for each ondi Yessale) sfjoredsi nymenory by the provision of
20 rate nenory 370"vm~'hh»\/\}':'r§n thé@@qudmiﬁ-ql $ommuni gatles by | i nes
371 - 374. Theg| r;.e.&ﬂlu.s Lbg bt |)ﬂ}:—\1\h|¢ ivates theCNte.
menory 370 to r%CenRQTEt ISELWT@RbﬁMfE'rgge L_“%odé out pug rom the decoger
16b through the |II‘I’€‘F"373“6H - __ﬁ]_ Layback rateScode is st{fyd in
a sector of the ¥5._ rate Nenory 37b§—de Tatlad by t he cetnt er 320 h

al so sel er.lp. "‘C@'pé,sbc | sect or Bic-RAM 78 in which to store
t he nessage. Af{ ey {iHe! [5I aypse rate co ﬂ&i._dlecoded and stored in the
menory 370N{t@elli @égyl i s&% bl ed and j¥&ijthe line 372 is enabl ed. The
decoder 16\ & N rd speed 'ﬁa-g’é ang ' upl ed
to the recor ' d gh the |ines
373 and 374. 1e 6 der
16b i s enabl . i
system t hr of ' [ ed
in connect i th i - 4 Iy 4L 870
to the & £ b %t \l§=
Y ") -
\ 1
° ol
°s\ el
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-34- -sel ect the record speed fromnenory when the line 381 is
enabl ed. | The record speed code is conveyed from nmenory. - through a bus
390 to the rate input of the m croprocesgsor 32. Wen the record conmmand
is issued by the decoder 16b 5 as préyéﬁgsly described, the line 381 is
di sabl ed. - Far pl ayback, the cCt er 320 sel ects the proper
sector fromthe_RAM 78 in the nanner previously described al ong w #h
t he correspQﬁdiEb piayback rate code fromthe rate nmenory 370. During
pl ayback the§l i pp 380 is WiQablRd DX Rbstfg PHE PR O Renory 370 to
produce thg @l agack rate code which is_cQnwgyed through elin 90
to the rat‘gm irglitry of §| g}gogd egs§rv§2'ﬁcw settgf_n%t he pgback
rat e. O The ayback r § es %tored i‘ﬂ ‘gector:‘ f’ the 1
rate menory B70 [corjespondi ng jwift B §he |segtor in wa} n wh| ch the
nmessage to{wnic QQ code relatesti g storeq.,Aq, |nentlonpd [
are sel ect ¢d| by Jt /8 jmessasdl dctol ﬁﬂ.lm;h fi Lch sprvp the;%
function of pemdry\dect® r---sérdctioi. i orpd nES€xnQg4s
are matched fo 40" qorreggdorMER ?%ylbeck mepsag Qi
pl ayed aj tHe proper r@t@OU ER 1 D
B o
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| 3 the enbodi nent of the invention thus far descri bed, it wll be

understoad that there is no neans for protecting a nessage in nenory
and upon receiving an incom ng, 25 propenly, addressed signal, the
system is automatically reset and %46 ncom ng signal wll be

converted apd-stored._ _ .over—any nessage ot data_already.i.n geaory.. The
nodul at or processor 16a, however, ‘v;: |y a?t ed for the stor-lage

of a sequenge of nesgegesyin nenory andtgrotecti ondof 30 stored nesbages
by selectivp reset ci I’Cl.&i ry or manual reset circuitry which nust be
activated tp initiate jtn w."essage 'Yl and feomgrsi on node aftef
menory is fyll of @EW@ nmessageg @r 'S As shown inp -
Figure 12, jhe | eading %@> tect ot 3§ $s Bsawdmi¥ed from theis stepn 10
and the respt swyitch 3&i=s} manud\l y @ct}vated t fei nitiate-rﬁe
m'croproceSfor tmnal 1 the manner al aédy descr}i bed jt o reset rrermrylfor
recordi ng -| over nmatérial
al r eady st b4 | §afgs mar’HDry. | requires no fur {reset
in order tol [ ¢€@d nultiple &8s aht i IQt hé respectiv ory bank
is full, ati¥hi ol Pk Gt ted wighin}t
M croprocesper 5 32 and neno § h ba&k i's protect Nt e%et.
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I klustrated in Figure 12, a nmenory address sel ector 50, - which is a
standard. 4 BI T code counter circuit i s connected to the

m croprocessor 32 nmaki ng possi ble the sel ection of - different 4 BIT
address conbi nations per RAM 78. It wll be wunderistood, however,
that other address : selector cirdﬁ' may be enpl oyed such as 2 BIT
counter circuits or manual selectors, as are well known in the art.
The nmessage address selector 50 is connected to the start line

30 for receipt of the logic high fromthe logic blocking 15. circuit 56.

A manual [eget swigch 75 is provided for resetiing the n Jessage
address t@ bts znigial address setti @ forathe pl ayb@lggré ssages

stored 1nﬁ}8b NEgNDLY - Pl ayback of Messages occurs i? nner
al ready d&seri lgd {/Xggpt that 20 wikh thd | ea 'nmed% de\ ert r§;‘36 out of
the circuilt jtheg 2 set switch 38 nust [ aly¥actijafad o
di schar ge {t he reSeladudsNe 40 in fhe nmgn IreadQ esErj Edst o reset
t he mjcr opr o sor|@x Y or receiling riew Zncym al pg gital s
and recordi ng oyer a%i %‘.re.a o RAMI 25 nenpr addr ess
circuitryfj iIs eq t he ul gtifon prn qdsof b df the
transmttgr {grotip $i @?} npessage} stordge i und e tpntjrolf of the
control term T In anl albtdrnative florh of] tHe
i nvention, gq ti may be usedi.i agy { pgJedge
detector 42} The use of a tinmgy is p Qg F gd en the
decoder 16b s of thgatyp® whiepr - nr onse
to a propdrlly adid i NdOM n ‘gkgﬁﬁ ' igure 12
the trailijnd edge ector 42 and th )}
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Kd

35 are

elimnated from circuit and the tinmer,
conventional design, is connected to the line 43
recei ving the logic high fromthe input o ic buffer 26.
- 36- operation, the tinmer 52 is i i

upon expiration of a-preset period of ti

to the logic i tor 46 which issues a

t he

ch hig
e

of

for
In

ted by the logic high and
ssues a

negative pul se

e nmanner already

Fhe

—

48 to pl ace ystem|10 in_. 5 the standby nD
descri bed. As i -
may be incl £O | catjg the arrival of a si
54 may alwgo l}h’e::.e"rpl (o) t ndi cate that nenory
nmessage i 54 infayb light, LED 10 or é{
audi bl e ton ch dejvi re [ well knojny,
se, form o pa+r /s inJyention. z |
system as {[d¢s& i p eretn wll tind agpliqa'
recording,{ ifngusfrrg nonitoring, as 1 it
l'i ke in addit BonfTopagi ng syste '
pl ayback dlgf arﬁﬂt m%Lrat es can ejf ¢ct
ti me makinhg é?nalog sage pagi ng
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data which nmust be transmtted over tel ephone lines may be 20 transmtted
at a slower rate to retain the fidelity of the nmessage and | ater

pl ayed back at its normal rate without | oss of fidelity.

Figures 8 through 12 illustrate a cellular tel ephone i ncorporating an
anal og-to-digital storage systemin 25 _agcgrdance wth the - present

i nvention, as described hereinaff?Z The circuit descriptions
with respect to cel lul ar tel ephones &fe conpatible with either
portabl e hand hel d or nobile use. The general operation of the

cel lul ar tel ephone described hereinis typical in the art 30 of cellular

t el ephones other than descriptions relating to capabilities with -
respect to transmtting ang recording messages while ke user is away
fromthe unit. Typically certain push buttons on a codventional
cellular telg are utilized to pfrtrormcontrol

ek and apor THANSMITFRE"Td arrras o car 11| a?t@ﬁ‘*/%@nsgm Sﬁtaf

key pad-is also utilized as a DINF generat or
- 37- for tne geneyqtion o MF tones used to signal
/2 ;5 I6
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MESSAGE MODULATION
RAM PLAYBACK
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devi ces such as credit card dialing or for
anot her such push

the preferred enbodi nent,

activate the analog-to-digital 5.

| ong di stance services. In

button is programed to

voi ce storage systemcellul ar tel ephone

prior to |eaving the unit. . Referring now to Figure 14, there
is illustrated -a bl ock di agram of a Sakﬁ ceiver circuit 500 of the

anal og- to-digital voice storage cel t el ephone connected to a 10
battery 513. The transceiver:circuit 500 receives and nonitors a
control channel frequency trdnsmtte a grote transmtter. The
transceiver circuit 500 typiqally thcl udes a jpower supply 512 which
regul ates and distributes the necepsary operdting vol t ages. The -
transceiver circuit 15 00 gdditi onal includeg logic circuitry 511 which

controls the call p

tel ephone. 1In a preferre
storage cellul ar tel ephone, v
stores and reproduces nessagsgs.
t he voi ce storage circuit

ernfbodi nent

further conprises a receiver 515 for
renpte cellular transmtter. A 24
to arenote cell site receiver.
receiver 515 g

Ln nnprarlon

dupl exer 517.

esding and s

oi ce stor

e
20 Au§

received and transmtted audio nessagf

upon.receiving a page

tching functions of the cellular
digital voice
uitry 510 processes,

ry 514 is connected to
ion and switching of both
The transcei ver circuit 500
ebVi Ng transm ssions from a
transmtter 516 transmits signals
transmitter circuitry 516 and the
shown) by a
a call, the

30 transceiver c|r

buit 500 is commanded by the central

cell
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site to tune to specific transmt and receive voice channels. Once an

operator responds in one of two ways, such as taking the handset of the
cellul ar tel ephone off t he hook or by pushing the send button in
response to sone 35 type of alert inqﬁ_ r such as in the case of a
standard cel lul ar tel ephone whereir {fgbl dupl ex comuni cations are
establi shed. Wen placing a call, perator enters a

- 38- phone nunber and subsequently pushes the send button on the

key pad of the cellular tel ephone handset . 1In response, . the
transceiver circuit 500 transmts a call request to the renmote cellul ar

receiver in a cell system In response to 5 the call request, the cell
systemtransnmitter transmts SPReTTjCc commands to the transceiver
circuit 500 again est abl ighi hg @bmmini cati ons over designated
transmt/receive fr f . To end a call, an oper at or may
push the end button n end 10 conmand request &%&ch i's

transmtted by thejtr B500 to the cell system rein
the cell system tlerm nates t Durlng voi ce conmuni cati o

SAT (Supervi sorfy jAudi o Tone) sighal in the range of approxkE?tely
6,000Hz is transmtitgd fromthe cel & system

o
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x
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o
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15 transmitter to the transceiver circuit 500. The transcei ver

circuit 500, upon receiving the SAT signal, transponds (retransmts)
t he SAT signal back to the cell system recei ver where the tone is
anal yzed for signal to noi se rati o ang optionally phase of the SAT
si gnal . TFhe .20 SAT signal is used by t dF- | ul ar systemto diagnose
audi o quality, and the |ike, for exafpl rocessing "hand offs"
whereby calls are transfgrred to adjacent cells systens and or
alternate frequencies i ¥Xer to keep voice - comuni cations optimal
The SAT signal is wus in 25 alternatg forns to detect an.audio or
nmessage pathway in cgﬁ nated ! @gdditi on of the voice storage
circuit 500 as w | expl detail hereinafter.
The voi ce storage circui 51¢ qonprijges Wak| answering and
termnating circuitry oyn jgeneral |3ni® 30 Figure 15, which
automatically answers | ephonge "off hook") and term nates
(tel ephone "on hgOR oo, T TS W Theuser- TS angy fromthe
voi ce storage celflular { ltel gphone. Referring now to Figurq 15, when the
voi ce st or age ceIIuIér‘teIephone is activated by the cell dlar 35
subscri ber, swtd¢hes 528 4pd 428B are closed. When the tlel ephone
handset is "on hgok" a th§7sijﬂch 528A is cl osed, a ring counter 520,
. ] N
after a predetermined nuhpet ofi_,
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- 39- ri ngs produces an enable output signal on |line 534. The ring

counter 520 may preferably be of the kind used with answeri ng nmachi nes
for standard tel ephones. In addition, the counter 520 may be
substituted with a tiner, or any 5 other nean f to those skilled in
the art, to produce .4 an enable output sj r a.predeterm ned

period of . ting . equentao r g'lnl\'/ ng B page or a call. A i ner 522

is set to disablefthg jenaly e sitnal iTe ft preset period
of time. A SAT d@%t or 3 d-el'ﬁ"&n -V«hl& g?& % oj-;acommr"s&"l‘l y

avai | abl e desigQ f r'mk%, gel | ul gr teI ocgmnect ed
to another swt® ‘M_ﬂeﬂb i,h 5288 | ose telg ﬁmne “of f
hook"), the o1 § redwiet T hH52 1S to de m,a[S EggaL and in
response t her et q—atedue ] a—| +ne CESR f§ put
lines 534 and 5 ‘ bt [0 Sro] S Y 1 lan'd .SAT

A

detector 524, rqg are connected &‘ﬁd—s‘ec 'of
an AND gate 526. signal on li ' zﬁiﬁd spnﬂ-gct@d to the
timer 522 on a 0. 20 I n operfpti on, W& !signal
fromtransceive t hr ough SV\Nch 528A u t e«-n-'w‘;(%ggnter
520, wher e af gredet er mi ned nunber r S —of f ngﬂi

enabl e pul se throggh I§ne 531 is produced which b egthe !x:@lll ul ar

send button to gn
produces a contin
on line 535 to

camm: as| 5 manual |y ing the
e dal J g ountigr] 2P si nul t aneaus! y '
Sild s gm%:; R{1ing K o the AND date 526 and
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the tinmer 522. Upon receiving a continuous enabl e signal ~on line 535,
the tiner. 522 is preset to disable the ring 30 counter 520 after a

predeterm ned period of time if the timer 522 is not interrupted by any
ot her neans. For exanple, if the preset period of time is defined at
5 seconds and the tiner 522 is not disabl ot her neans W t hin
the 5 second period, the tinmer 522 issues a quqb 35 pul se to the ring
counter 520 to reset the ring counter to orlglnal state. The tinmer
522 sinul taneously sends the di sabl e pulse on line 538 to enable the
voi ce storage - - 40- cel lul ar

tel ephone to termnate the call. This is pushi ng
the end button to end the call. answer ed
and the switch 528B is cl osed, the pssage path

is 5 detected by the SAT detpees

gate 526 produces an actiyatijn signal rece|V|ng enabl i nput s
fromthe ring counter 520 ’ gctor 524 on |inesd 834 and 539
simul taneously. Once 10 a SAT signal is detedqted, tinmer 52g-is aLsaned by

t he enabl e signal fromthe SAT detector 534 on |ine 540; I
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In operation, after a predeterm ned nunber of rings counted by the ring
counter 520, the call is answered. |f a SAT signal is received before
the prédeterm ned period of 15 tinme clocked by the timer 522 expires, the
timer 522 is di sabl ed and both ring counter 520 and SAT detector 524
produce a continuous enable to the AND gate 526 where upon the AND gate
produces an activation signal on |ine 544 gf 1 activate the voice storage
unit 510, as. will be explained 20 in nor ' her ei nafter.

Figure-16 illustrates the audi o conversion, switching . and control
circuitry showmn in Figure 2 and previously descri bed, in conjunction
with the call answering and termnating circuitry 518 and additi onal
circuitry of the 25 voice storage cellular tel ephone. Figure 17
illustrates the overall conbination of the circuitry shown in Figure-
15 together with the anal og-to- digital storage system previously
descri bed and shown in Figure 7. 30 Referring now to Figures
16 and 17, there is illustrated the preferred enbodinment of the
anal og-t o- digital voice storage system A |eading edge detector 543

is coupled to the line 544 for producing a nonentary pul se on |ine 542
connected to a buffer 541. The pulse on line 35 542 activates the
switching controller 537 which is connected to the output of the
buffer 541. The switching controller 537 functions in a nmanner

previ ously descri bed,
i
2

)
i

S
N-——————— 4 —— =
‘\]l a |
' \ A1ddns :
BN |
| © :
21907 |
TN S |
| 9| o
N i _
: | 3OVYOLS 3IIJI0A | : 3
B T Pt
: Nl olany : A
: L] 8 | E L
- L > = N
S 2 o |
| L < ~ |
| o o “)'
’—.
IN_ |
| 43X31dna , )
l l



»

-41- such that a continuous enable signal is produced at |ine

533 when the switching controller 537 is activated by the - out put  of
buf fer 541. A reset switch 527 resets the switching controller 537
upon receiving swtching conmands 5 fromline 110 and |ine 538 to reset:
the circuitry toit's original stand by state. In the '
circuitry thus far described it is possible _ ; activate the play
function of the voice storage circuitry 3@& pon receiving -a specified
nunber of rings-in 10 conbination wth a subsequent SAT det.ection

wher eupon an enabl e signal is produced on line 544 fromthe AND gate
526. The enable signal is detected by the | eading edge detector 543
creating a pulse on line 542 to buffer 541. The out put of the buffer
541 is connected to switching 15 controller 537 for creating an

activation signal on |ine 533 to buffer 529.4 The buffer 529 connects
the activation signal on |line 545, ough lpgic blocking circuitry

536, toaline 30 to activate the p
32. The line 545 further activates the

WNch 66, 20 thereby
connecting the reproduc audi o signal tf A

jgh t audio switch 66, to

| i ne 548. The play baeK audio is connect ed to the transceiver 500 in
a manner facilitating transm ssion of tge pljayback voice message by
t he transmtter 516.& the end of the fgl ﬁ nmessage a stop

5397

TIMER

TIMER

S+40| DISABLE

534 {

l 522

»{ DETECTOR
SWITCH
FIG. 15
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25 +command is generated by the processor 32 and a disable

signal is
_produced on line 110 to the reset switch 527. The reset switch 527
resets the switching controller 537 to the original stand by state. A
| ogi c"bl ocking circuitry 546 has been 4§E (}o i solate the line 30
fromthe trailing edge 30. detector 42. 1In CLLCuitryt-hirs—fer
descri bed, a.voicp—%b e ps-Hed—automatrically by th
transcei ver 500{ao o}—after speci fied nunber of rings. I'n
addition to § angmittying pre-stored voi ce nessages, the transtgiver
500 IS ada*;ﬁ§ tolrfecoyd voice sages as wll be explained Bp -
hereinafter. A}l 1lind e detectof 550 is cognected to thej}ine
545 for detect [Ty TaETR etge—ol e @ctivation signal, {}which
© J s
occurs at the; &N of the w -42-
transmtted voiges age. At this tinme 4dn enats e signal S gi erated
on line 555 to 4c§ ag'athe_ cord store funggdions of the digit3all voice
storage circui gy O transcei ver 500 i a majggher previously desddi bed.
5 The swi i @fontrol l er 553 sinul tlaneougd y acti vat es aigqtop
timer 558 for r %E‘_ the_swi t ching—cori- .I\er"553 after a prddet
period off tine o=@l e 7 el T r-=51 560 of the type conmdnly
. 3 . - - w I',_zl .
used in the art &n&ﬂtomp Hinpy < 15 Z
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nmessagés being i nput and

anal og voice signals on an input line 559. The VOX circuit 10 560 produces

.a di sabl e output when it detects anal og v
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i e L A Dieseription : paged 2. to paged 10
-43- -7 tonventi onal desr gn, should preferably in escnptxon i eg © bag

L=
circuit for conparing decoded DTM- with a prestored fusf(s) ° T 9{5’&0 g” sd 3
stored in an address register. Another -s-outgoifn egﬁﬂgéj dS g =
preferably pronpt the caller to enter a 5 securitly Cod¢ afl?aege T/%troc ged .....
the caller receivers, sach asppageysreadl ihebdrilew ough the keypadsg \Wﬁg’

; A

or her t el epho g | Ino%gﬁﬂ%khgi e el ggggae ‘.~.1‘|‘ iy ain

the prestored i den I'fica recor 3 SSequence 1 s
activated in coumunanatipnevi ctansaissiopetine 1!@ peizably; ajiptaiped

is recorded. a&n shepguepiminer e rphe radidalddimiciation | catuen sodeldeae
not mat ch t he restored 1 dept frc tron coﬂe, t he decoder era%es a

"On Hook" ABReLs; 5Y6 therpe: fs greas, FIRREE oF Alr

this manner tggmeoi ce wmrthdssySEmﬁf ﬁbstprwﬂﬁg 1systemnt invglve ethe
unaut hori zed use of

advant: ageousl?‘?@ﬁﬂ(’:§§i?g§:§ geg;tggr %glss in faﬁgégieggﬁfhrg#\ieﬁfﬁsﬁsﬁ s&he
moni tors the ddgitathagormaind requitresondesss time hdwk" )tramswmiti ul ar The
tranam ssi on BeREARRR| ecelved, "ibevety Bre Tl fleal ¥ 'Bhdrt | fEdEEer”
whi | e the premessages MnmfdlsplaMMfmrmblvm ®r kb display
screen and the nessages are normally limited to the type
that require the subscriber to go to a telephone and call
the message originator. 1In addition to the limited nessage
capability of such systems, the transmitting con-f:onents are
expensi.ve, nomally _requiring centralized computer message
tacilities to transnit the digital data and to store the
analog messages for the subscribers.

Accordingly, -it would be highly desirable to provide a
i system for transmitting ‘analog messages directly to a
remote iu_xit in which the analog messages are transmitted at
a high rate of speed to conserve air time and are received
and recorded at the remote unit for playback at a slower
__rate of speed ‘to return the message ¢to its audible
condition. As a corollary, it would also be desirable to
trénsx_nit certain analog data at a slow rate of speed and to
play the message back at a higher rate of speed, again to
return it to its -audible format. Such a transmission
procedure is beneficially carried out in the transmission
of music and other high tidelit__:y analog data over telephone
lines which normally adversely affect the fidelity of the
data being transmitted. In such a case it would be
desirable to transmit the data at a slow rate of speed
thereby to retain the fidelity and to play it back at its

normal rate of speed without loss of fidelity.
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cel | uf ar t el ephone systens, the same steps of nonitoring nmessage pat hs,
menory managenent and subscriber security 25 may al so be perfornmed using

digital signalling techniques. As descri bed herein, the voice
storage system of the present invention may be incorporated in various
comuni cation systens such as two-way radi-@,- tel ephone, I ntercom
nobile telephones and the Iike. The voice 30 storage system of

the present invention wll fi nd &MW medi cal recording,

i ndustrial nonitorjng, as VOi ce SCr ad an he Iike, in addition
to paging syst ¥rig an objget 9§/§lleePﬁe§ﬁmt‘%‘@nE?’é ameliqrateAne sy marerdisadvagtages of
i ncor por at ed i the\pdior@us receivers and 35 transm tters/recei vers at t he

time of manufacture or .nmay orat n_ .al read eX| S .
conventional recei 8‘8?@‘1%&0 one 3speft %%?B%?n r"é‘ﬁeé‘F‘% lﬂ?r%l aoYP‘F? glorage
The system of telephone operating in cooperation with one of a plurbdity of trankdbbzep rsttivnk and

i nvention has L PR ‘%ﬂﬂ{oﬁ? SRR b fhudrléiion hayind £ RbbScENER - iciRbdiving 10

suited for use |n pa recerver
smal | . and | i g#nd receiving vqwe messages: fremi 2 yemota sallert viaisaid ong dwassceivasstation, Said

Having descriggee siobfpe telRpROde éﬁi‘npris'ihg CQ%&?\%@ Rirciit ¥ponsiveC® 4 84N notification

preferred enbod 1grrlT;I nﬁgmt Q:S{ieg:;e trlaitlscewer stauon, call answering circuitry connected to said
receiving circuit, said call answering circuitry automatically answering incoming calls
from said one transceiver station, said call answering circuitry automatically activated

- without user intervention after a predetermined period of time subsequent to receiving
said call notification signal and generating an off-hook enable signal; detection circuitry
connected to said call answering _cireuitry, said detection circuitry sensing a clear
channel signal transmitted from said one transceiver station and generating a detection
enable signal§ a message recording circuit digitally recording said voice messages, said
message recording circuit responsive to said off-hook enable signal from said call
answering circuitry and said detection enable signal from said detection circuitry; and
playback circuitry coupled to said message recording circuit for reproducing said voice
messages.

According to another aspect of the present invention there is provided a voice
storage telephone operating in cooperation with one of a plurality of transceiver stations
and answering calls without subscriber intervention having a transceiver for transmitting
to and receiving voice messages from a remote caller via said one transceiver station,
said voice storage telephone eomprising: a receiving circuit responsive to a call
notification signal from said one transceiver station; call answering circuitry
automatically answering incoming calls from said one transceiver station, said call
answering circuitry automatically activated without user intervention after a
predeiermined period of time subsequent to receiving said call notification signal and
generating an off-hook enable sign_ai; -detection circuitry connected to said call answering
circuitry, said detection circuitry sensing a clear channel signal transmitted from said one
transceiver station and generating a detection enable signal; transmission circuitry
connected to said detection circuitry, said transmission circuitry transmitting a
prerecorded message to said one transceiver station responsive to said clear channel
signal and said off-hook enable signal from said call answering circuitry; a message
recording circuit digitally recording said voice messages, said message recording circuit”
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understood that many nodifications and variations thereto are possi bl e,
all of which fall within the true spirit and scope of the invention. 10
-45 - CLAI M5 1. A voi ce
storage tel ephone operating in cooperation with one of a plurality of
transcei ver stations and answering calls w,thout subscriber intervention
having a transceiver for transmtting to and receiving voice nessages from
a renote caller via said ope_.tr nscelver tation, ﬁg oi.ce, stora

ré@%@ %

el ephone CREFIIEIAGD an end of spdcBreviereyded FRkgiage 9K Fiscultry foupled to
noti ficati ersakl maﬁagé rezording dircuieatid mpsmhlcmgrsaﬁimwmessages call answering

circuitry connec e i ' syer

circuit ry aut omat’l ca{hﬁ ﬁgﬁgumaglgﬁlgyl COfTé){n%g(,pE?ﬁe f,i#n l&?) ?‘%Q r{’ﬁgﬁ%éevlo\lfgr
station, saistorege melepm opexgtiog ir gbopeyation: with ohe of hyplaralityvef ansegivenstationser
i nterventio rhnﬁfﬁnﬁﬁeﬂog E:ﬂ@k%ﬁh@ﬂt%ﬁsdi‘ﬁi’ef ﬂﬁeﬁéntidn”ﬁ‘a » ﬁ‘iﬂ&@fvef for’ E&fs&rﬁ&&%

said call notificati si gnal and ner at | an off - enabl e sig

det ection ci Pcﬂﬁ‘fit’ieﬁe‘(‘f%n‘é@?’eﬁleﬁﬁgg% m 3 tserller vap §¢111(9§r,ettr§psc§&¢rdsmuon

detection said voice storage telephone comprising: a receiving circuit responsive to a call
notification signal from said one transceiver station; call answering circuitry
automatically answering incoming calls from said one transceiver station, said call
answering circuitry  automatically activated without user intervention after a
predetermined period '_ of time' subsequent to receiving said call notification signal and
generating an off-hook enable signal; a message recording circuit digitally recording said
voice message transmitted at a first frequency by said one transceiver station, said
message previously recorded at said one transceiver station at a second frequency, lower
than said first frequency, said message recording circuit responsive to said off-hook
enable signal from said cell answering circuitry; and playback circuitry coupled to said
message recording circuit and reproducing said voice messages at a normal speech

frequency.

According to still another aspect of the present invention there is provided a
method for receiving, recording and reproducing voice messages from a remote
transceiver via one transceiver station and answering calls without intervention by a
subscriber, said method comprising the steps of: receiving a call notification signal from
said one transceiver staﬁon; ;iutomatically answering an incoming call from said one
transceiver station without user intervention after verification of a clear channel
subsequent to receiving said call notification signal and generating an off-hook enable
signal; transmitting a pre-recorded message to said one transceiver station in response to
said verification of said clear channel; digitally recording said voice messages in
response to an end of said pre-recorded message; and reproducing said voice messages in
response to an operator command.

According to still another aspect of the present invention there is provided a voice
storage device operating in cooperation with one of a plurality of transceiver stations and
answering calls without subscriber intervention having a transceiver for transmitting to
said one transceiver station and receiving voice messages from a remote caller via said
one transceiver station, said voice storage device comprising: a receiving circuit
responsive to a call notification signal from said one transceiver station; call answering
circuitry connected to said receiving circuit, said call answering circuitry automatically
answering incoming calls from said one transceiver station, said call answering circuitry
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cireauitry sensing a clear channel signal transmtted from said one
transcei ver station and generating a detection enabl e signal; a
nmessage recording circuit digitally recording said voice nessages, said
nmessage recording circuit responsive to said off-hook enable signal from
said call answering circuitry and said detection enable signal fromsaid
detection circuitry; and pl ayback ciféﬁitry coupl ed to said nessage
recording circuit for reproducing said voice nmessages. 2. A voi ce

storage t el epwiomatioglr activajed itk ewser | iptervantion osubseduent 90 urea¢iving sdid call
Lranscel ver abtidih sl A6 YGickitihgal dErM6 BRble MRS Clekdibn A b liedt

defined in claiml,.a Lonal ly coO Ising: ., . call termnatin
circuitry coEpraén% call agsWering. ¢ n%ﬁi ﬂEGF‘?‘P”y‘,’“‘%% seusing 3 gleay shanpeljbetween
circuitry gessidadnentramsceiver Statibn eandbsaid soipe astorafie devioé And efenpitatify £ derbiidd Y
does not det id.c . S . . VoI ce Storage .

t el ephone opg&g@%&gﬁlhh?@%ﬁ%&ﬁ@gu@ gﬁﬂ:@(&)tr{gco rgylgihquuﬁég}p ?nggﬁeg?‘}@tﬁ?c%q %‘éq’
st at i ons andveige meassaggs.calid mesiage senording sircnib eesponsive twesaid off-hack daiblesignah
claim1l, wheggj it iﬁﬁiﬁért' : oL & o L at e .
conver si on crﬁﬁfﬁgyﬂéoﬁ%ﬁg{}ﬂgg .sal, érrrgggdéa )ger ecc,)rlc)'inlca‘r?g3 Sclgtrnguflréﬂﬁ s?éqgetre% i
conversi on cfireuitry; yand, playbackeiEaiEy equpled (te 83 cmessAge; afegordings areuit  for

recordi ng ci fepebduchig skidlvite hsia é@ﬁ@ﬁmmgmﬁﬁ%ages are read fromsaid
nmessage recording circuit

cooperation with dﬂlﬁ QWQ'FB?A“#Q%E@%%?&EP%% ﬁﬁg"o’gsﬁfggﬁé&/télr‘fn ‘Qel "
cal | s wi t houstomgb slevich @perating iv eodpeationswitte dnenefla pluralitpiofitransceivet statioud and
CoNpri sing: anewerfdg'daflh Shifou Qsthibér BiérviiofithatRf}Ca vdfteiver for transmitting to
said one transceiver station and receiving voice messages from a remote caller via said
one transceiver station, said voice storage device comprising: a receiving circuit
responsive to a call notification signal from said one transceiver station; call answering
circuitry automatically answering incoming calls from said one transceiver station, said
call answering circuitry automatically activated without user intervention subsequent to
receiving said call notification signal and generating an off-hook enable signal; detection
circuitry connected to said call answering circuitry, said detection circuitry sensing a
clear channel between said one transceiver station and said voice storage device and
generating a detection enable signal; transmission circuitry connected to said detection
circuitry, said transmission circuitry transmitting a pre-recorded message to said one
transceiver station responsive to said clear channel and said off-hook enable signal from
said call answering circuitry; a message recording circuit recording timed samples
representative of said voice messages, said message recording circuit responsive to an
end of said pre-recorded message; and playback circuitry coupled to said message |
recording circuit and reproducing said voice messages from said timed samples.
According to still another aspect of the present invention there is provided a voice
storage device operating in cooperation with one of a plurality of transceiver stations and
answering calls without subscriber intervention having a transceiver for transmitting to
said one transceiver station and receiving voice messages from a remote caller via said
one transceiver station, said voice storage device comprising: a receiving circuit
responsive to a call notification signal from said one transceiver station; call answering
circuitry automatically answering incoming calls from said one transceiver station, said
call answering circuitry automatically activated without user intervention subsequent to
receiving said call potification signal and generating an off-hook enable signal; a
message recording circuit recording timed samples representative of said voice messages
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-46 - a conparator conparing a personal identification code entered
by said caller at a renote transmtter with said prestored code, said call
answering circuitry generating said of f-hook enable signal in response to
sai d conparator when said personal identification code matches said
prestored code. 5. A voice storage {el ephone operating in
cooperation with one of a plurality of transceiver stations and answeri ng
calls without subscriber intervention as defined in claim4, wherein said
cal | terni n&kanpryittedrat @ finsy frggeanen tycwid gnejiranseeivercitationa spidomessages preionsliig
g all's rtes po {iédr?t@ed gt %ﬁidd?ﬁé) ﬁ’ﬁﬁéd ceiver s'taftioﬁa%tda meconiﬁnﬁéqueﬁ@ﬁt ioes a«hf@ %ﬁﬁoﬁf‘st
oes not match sai restored code. . . 6. VOI. G rgge € e
operating | feBEs SEHGRESSRE FerBLisciseuly inqusiiy 1S siid i Bodrable, SRl Jam
and answer i sgidozll answieting wircuittys anidpdaybiack eirowitryiconpled td eshidnmdssage edcording
addi tional | y; b SLOAS 3 | F4nk q&;yge&%% t.0 .sal
recordi ng cﬁrg%???azgé}g%c&%?agr%ﬁg%%%reco(rg{}fing- I C ?eesdﬁ\?ol?dggm}nsa%eseg}ées
or tel _ephon@_’eébmﬂéfrsat ions responsive to said recording switch, said
recording sw t ciAceeidin@ i stilP ¥ndthérCaspedt ST thd Preséit ihvmfAbA thet s PRIARASS voice
7. ~ A voice storage tel ephone ogeratl n%. n_co g;&}atgon with gne of a
ol ural ity ofFtoFReeeVise,QRerdting In SROPETAROT NI SPF Of A PUITRLY. F AR ecTes stations apd
i ntervent :c oanswetinggcallst withaut sSubsoribep lintervention hiving atteamscedvercfoe itiansmitting ce
messages fr r . £ Vi i . dr [ver _statian, | d voi.ce
storage tel ggﬂ%’ﬁ‘&%ﬁ% #%t:“‘m 5&_ ?%equzg%gt? ?}%ngggsﬁgésuﬁ mréeg%(%git(f‘z’g‘feéveé )
noti fi cat i osaidi opeakranscsives astationnwithoutn intesiversionsbyita subscriber, saill voiga ssierageg
circuitry a td ) ' ' i I i East SEehMET
dbPER x;eeﬁglﬁi%egin@mg el GabMARTIGY coat &gﬁ By a galRPCat SANSFRINE

station, said cal .clrcultry, automatic tivated_ wthout user

transceiver and comprising: a receiving circuit responsive to a call notification signal
- from said one transceiver station; a detector for verifying the presence of a clear channel
between said one transceiver station and said voice storage device; call answering
circuitry responsive to said receiving circuit for generating an off-hook enable signal,
said call ansWering circuitry enabling voice storage based upon the generation of said
off-hook enable signal and the verification of the presence of said clear channel; a
register having a prestored code; a comparator comparing said personal identification
code with said prestored code; and call terminating circuitry responsive to said
comparator for terminating call when said call terminating circuitry responsive to said
comparator for terminating of call when said personal identification code does not match

said prestored code. _

According to still another aspect of the present invention there is provided a
method for receiving, recording and reproducing voice messages from a remote
transceiver via one transceiver station and answering calls without intervention by a
subscriber, said method comprising the steps of: receiving a call notification signal from
said one transceiver station; generating an off-hook enable signal after receiving said call
notification signal; automatically answering an incoming call from said one transceiver
station without user intervention after verification of a clear channel and after generating
said off-hook enable signal; transmitting a pre-recorded message to said one transceiver
station in response to said verification of said clear channel; recording timed samples
representative of said voice messages in response to an end of said pre-recorded
message; and reproducing said voice messages from said timed samples in response to an
operator command.

The system of the present invention is readily adaptable for use with wire
communication systems such as single and multi-line telephone systems, intercom
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I ntervention after a predeterm ned period of tinme subsequent to receiving
said call notification signal and generating an off-hook enable signal;
detection circuitry connected to said call answering circuitry, said
detection circuitry sensing a clear channel signal transmtted fromsaid
one transceiver station and generating a getection enable signal;

transm ssion circuitry connected to said detection circuitry, said
transm ssion circuitry transmitting a prerecorded nessage to said one
transcei verSyStems, ¢Rdy %5 Fatie; cammpnication. ¢ Tdws, theasysiem §f3]i‘PaP1’et§ﬁ%F inyppgion is

of f - hgok englhig for gjagingf §y@f6n%§lltdro§\ﬂi}} rﬂﬁﬁV\&ﬂlunﬂ telepBotiek yonvenuonaa tORPEGEE
recordi ng ci rc.u [ a recor di ce _nessa ssa

recording ¢4 h“’ SHUFTS AN P uggpgst%pssé‘ F%E c?gﬁpdg&ﬁﬁégrsgﬁ gbﬂ?
pl ayback cimusictand othepideth memahrglmﬁdeiagas rleqmrmﬁ ndrhei systans cfnidie invention

repr oduci n
gy 00 ntiofs ¥Rbly WRCRIRIAL jnsalled sih comenionsl trapsmision, e, szel

one of a pleguipmenf. oln @ papisemEd rmsqfauhpdngenaﬁa, thessystenhds adaptes f/qrt Feseiving

‘subscri ber drﬁk@r%ﬁhgé&“wﬁﬁﬁ'aw uanéxﬁﬁcea Qe hibhlspb&d and mgmybhem Bf bthomessages
receivi ng V I Ceé NESS &es froma renpte cal er Vi sal

one tra el ver
Station s:AtleT Fetriexaliiom MEmORY athSiow spser op dhat he messags Thay. by WAderstoo &y
res ponsi ve membﬁ:laldpefaubn f Incthis fashmn,gmatraﬁsmmma@edmmbsmnskl}emdabed which

is of critical importance in those areas where the radio frequencies are crowded, such as
in paging systems where assigned frequencies are limited and there are a large number of
subscribers utilizing the system.

Brief Description of the Drawi
The invention will be best understood in conjunction with the following description
when taken in conjunction with the accompanying drawings in which:
Figure 1 is a block dlagram of a digital voice storage system in accordance with
the present invention; _
Figure 2 is a block diagram of the. audio conversion, switching and control circuits
of Figure 1;
Figure 3 is a schemat1c diagram showing the switching
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station; call answering circuitry automatically answering incom ng
calls fromsaid one transceiver station, said call answering circuitry
automatically activated wi thout user intervention affer a predeterm ned
period of tinme subsequent to receiving said call notification signal and
generating an of f-hook enabl e signal; a nessage recording circuit
digitally recording said voice nessages t4ansnmitted at a first frequency by
said one transceiver station, said nmessage previously recorded at said one
transcei ver station at a second frequeShAIM®wer than said first frequency,
sai d nessage recording circuit responsive to said off-hook enabl e signa
fromsaid cell answeripg circuitry; and pl ayback circuitry coupled to

sai d message rédeor dh YGICEiSIQIARS telgpione gpeTating incooReation with onesal plirality of

normal speatdsédidgUemtivns and aflswering QBHS OfftHodt subseiber Niterv&tivhdihagingnd
reprodu0|ngn%§|ce q?S ages.from a.remt.e transcei ver .via one trgﬁscelver

station an el TR ranstugting 1o and, récelying voige micisages from g, rematy caller via gaid
met hod conenedransceiver statiops said voice storagectelephong compaisingnot i fi cati on si gnal

fromsaid one tr loV@FcuiilRldoRbi | ol 6 H ! o ng
call from sai _dtaol%gatgﬁignsce?vlggrﬂ@?ig%it%%cva\nﬂ?{?gﬁ?ﬁg)glgérlé%% ervenél i%g% a %?&rp
verificati SBUOR; a cl ear channel subsequent to receiving said call

notification sicinainswefingnetidy benotedl b- ARPkecRRaRY RirthifNSid call answering
transmttin re-recQrded nessage to .sai gnsgﬁe tra‘Pscel ver station in

a. -
response  t SR Gispratcally apVERnE dncoming salls:hamaid one trantgeper safign, said
recordi ng sall dansweringnesairys autontaticgln setivaed nwithelit ofises a intenyestiomn caftet e d

oporator o Btedeiomind bbb rke bibolileiC 1S TRRAME skl CECRRIREHDE sBal apd .,
wi th one ofgenerpting an offyhaok enablasigmalier st ations and answering calls without
subscri ber i nt geieRbs WirdiftYy tdnAedtéd 8 C&id allf Qﬁsv\?érﬁ%s Eﬁ&ﬁiﬁg?e&g‘m wedtiBhe

transcei ver,station and rece|V|n? YOl cCe nessages are .er via

ro
sai d one t CHAWEY, spBsing agleas channgl signal transmited, fronysaid epe ranseeiver sigtion and
generating a detection enable signal;

a message recording circuit digitally recording said voice messages, said message
recording circuit responsive to said off-hook enable signal from said call answering
circuitry and said detection enable signal from said detection circuitry; and

playback circuitry coupled to said message recording circuit for reproducing said
voice messages.

2. A voice storage telephone operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in
claim 1, additionally comprising:

call terminating circuitry coupled to said detection circuitry, said call terminating
circuitry generating an on-hook enable signal when said detection circuitry does not
detect said clear channel signal. ‘

3. A voice storage telephone operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in
claim 1, wherein said telephone additionally comprises:

rate conversion circuitry coupled to said message recording circuit, said rate
conversion circuitry causing messages to be recorded in said message recording circuit at
a different rate than said messages are read from said message recording circuit.

4. A voice storage telephone operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in

claim 2, additionally comprising:

a register having a prestored code; and o :
g eap This is the replacement sheet
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a receiving circuit responsive to a call notification signal fromsaid one
transcei ver station; -48
- call answering circuitry connected to said receiving circuit, said
call answering circuitry automatically answering incomng calls fromsaid
one transceiver station, said call answerjng circuitry automatically
activated w thout user intervention subsequent to receiving said call
notification signal and generating an off - hQ%k enabl e signal ; . '
det ection circut FORPHBIORSOMPATING aspersonal ident) i pge cngegeqd by paidsealler at a
detection gemw transnageswith saidoprestoredhsadscdaid el @swesing diromigryt geaemiﬁ'% ?é@fd
station an o) tora evi ener.at | a_(detectipn, e e

i gnal - ot Boflc KaAAE el BEfEepSiltet Y volEBFIPh ich ol el eRhicaton

r epr esent atdode mgtcheaisgid\psesteredwode.ges, sai d message recording circuit
responsive to sfid Qpfifiddafkrabd adidihons i 9{72:&1? ti6R Wit POV G | .
circuitry and said “get‘tlact i oﬁggna%?lgﬁ%ig nat“tlérom g{icfsgglect I.on %Pgléﬁll“?’&f;
and  plEAPseRiKercHtaliens: #d Bty FaissHithopebagriber dBlSFiRmHEN sy dafineds iy

T telor odUCId nglsai 4, wuefan m&ﬂsmp&ﬁnﬁmmgt_ wiﬁumwaﬁot ﬁxammf 198discon|n¢cts1 kac}:.lﬁof@hiﬂe
storage device operating in cooperation W one of a.plucality

ranscei vernempEsalls aﬁﬁw‘éﬁﬁrﬁo%c%‘gﬂ%ww{%%%%@% icatiopcafls dpes B as
defi ned i n mateh said @restatéd codeal | y conpri si ng:

6. A voice storage telephone operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in
claim 1, additionally comprising:

a recording switch connected to said recording circuit, said recording circuit
recording dictated voice messages or telephone conversations responsive to said

recording switch, said recording ‘switch activated by said subscriber to record said

Pt

- messages. _
7. A voice storage telephone operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention having a
transceiver for transmitting to and receiving voice messages from a remote caller via said
one transceiver station, said voice storage telephone comprising:
a receiving circuit responsive to a call notification signal from said one transceiver
station; _
call answering circuitry automatically answering incoming calls from said one
transceiver station, said call answering circuitry automatically activated without user
infervention after a predetermined period of time subsequent to receiving said call
notification signal and generating an off-hook enable signal;
detection circuitry connected to said call answering circuitry, said detection
circuitry sensing a clear channel signal transmitted from said one transceiver station and
generating a detection enable signal;
transmission circuitry connected to said detection circuitry, said transmission
circuitry transmitting a prerecorded message to said one transceiver station responsive to
said clear channel signal and said off-hook enable signal from said call answering
circuitry;
a message recording circuit digitally recording said voice messages, said message
recording circuit responsive to an end of said pre-recorded message; and
playback circuitry coupled to said message recording circuit and reproducing said
voice messages.
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calt termnating circuitry coupled to said detection circuitry, said cal
termnating circuitry generating an on-hook enabl e signal when said
detection circuitry does not detect said clear channel. 12. A voice
storage device operating in cooperation with one of a plurality of
transcei ver stations and answering calls t hout subscriber intervention as
defined in claim 10 wherein said device agéltlonally conpri ses: rate
conversion circuitry coupled to said message recording circuit, said rate
conversion circd-t r A ¥Qieeisiyaga-telephene PPErpENg MCAORIALIOR, With Qnenefsa plywality of

recording Citffmsddiver! s@tighd fﬁﬂeﬁhsvﬁe'ﬁ ichily) Wwistiout "RBSIARE DG vERRDA fhwmgsal d
nessage recordin Vol ce stora

cuit e devi ce oper at .
Cooperat | on SamEPYRdop Hassitine-fo 0 rapetving Yofs Myfheet Bominutio caled s svig
cal I's wi t houwie stinseriveyetation] sdid ¥oice storage tdlephorectomprisingt m 11, additionally
conpri si ng: ﬁﬁ% QH}BE‘& r
conparing a persona1 g%ér%ﬁ” 3 |or‘{gc§§ :cﬁg gﬁ% em%rﬁf% d%ng re?%te
transmitter Stgtion; sai d prestored code, said call answering ci I‘CUI t ry

generating said gfif adigRking 'ﬂ&ﬁl‘laticﬂll ‘i&oﬁﬁhﬁ cﬁﬂﬁ&?&xﬁtﬁ'id %@”
sai d personal identificat | on, code mat ghes sa.l d rest Q ?
voi ce st or adEmEReIVET cStation. faid, ¢ rmeB’GE{ég SR Hmﬁﬂ‘&‘ B ac&“’ﬁ'feﬂr gﬂ‘?‘y qur

transcei ver ifieplentios a&ftbd A predstérndneai pedodvidfhdme subkeuentosy rectiving esald @allas
gle;::gﬁge::tnscn:g m 13, sbl%?azraga geﬁeallatgngcﬁ{ Bff—h%oﬁ”eﬂa%tlé ngﬁl rcuitry automatically

a message recording circuit digitally recording said voice messages transmitted at a
first frequency by 'said one transceiver station, said message previously recorded at said
one transceiver station at a second frequency, lower than said first frequency, said
message recording circuit responsive to said off-hook enable signal from said cell
answering circuitry; and

playback circuitry coupled to said message recording circuit and reproducing said
voice messages at a normal speech frequency.

9. A method for receiving, recording and reproducing voice messages from a
remote transceiver via one transceiver station and answering calls without intervention
by a subscriber, said method comprising the steps of:

receiving a call notification signal from said one transceiver station; _

automatically answering an incomihg call from said one transceiver station without
user intervention after verification of a pléar channel subsequent to receiving said call
notification signal and generating an off-hook enable signal;

transmitting a pre-recorded message to said one transceiver station in response to
said verification of said clear channel;

digitally recording said voice messages in response to an end of said pre-recorded
message; and

* reproducing said voice messages in response to an operator command

10. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention having a
transceiver for transmitting to said one transceiver station and receiving voice messages
from a remote caller via said one transceiver station, said voice storage device
comprising:

a receiving circuit responsive to a call notification signal from said one transceiver

station; |
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-49 - incomng calls responsive to said conparator if said persona

I dentification code does not match said prestored code. 15. A voice
storage device operating in cooperation with one of a plurality of
transcei ver stations and answering calls w thout subscriber intervention as
defined in claim10, additionally conprisjng: a recording switch
connected to said recording circuit, smlfq%mording circuit recording

di ctated voi ce nessages or tel ephone conversations responsive to said
recordi ng sw t @@l answering cavcyitriy cennactad toc sdid aeeeiving cirghil, saidsealli Meawering
record sai GidaffAa@bmatically dfdwefin¥ GhSdinink CaRd) frofE¥4i& dne REMSIRY stdlion, said
cooperation th one of-ah&]urall ¥ of transceiver stations and answering

cal I's wi t h&at ADSEETRE SEPULy; ayomptically activated, Withopt, pser pleEyentign spbsequent;to ng
to sai d oneeteiving caidwall mtification signkl aed gendratingvai off-hovls ssbssignalin a renot e

caller via sai r el v 1 an.. .sal.q& VQL.Ce.: deyi.ce .
conprising: fﬁeﬂa‘éﬁ?%cm %dl'np%t?t? t?}egaﬁ(a) qés@v\éﬁ%‘g&g&;: %Ft?&ﬁgf i %lﬁng aﬁt%qjiwn
signal frorpirsaitey sensingr aradeasi channglt batween said onectansceivenetationy and rsaid voice

‘aut omat i calghofagd@NRcd 41l geneiiinBd detdckion sVl Si@h4l; One transceiver station,
said call answeri ngﬁqci'rcui-éi;lé automatically a tsl vat ed wi t hout user

i ntervention s@®%EESHEC YTt rEeQing Apples irepreseptative fif aid ygice
gener at i ng nessayeb, Suid messuge|recariihgadircuit responsive ¢d s4id off-heok énablecsipRadiad t o

hannel . be oo Fl by eHeY ik B, SEhCohedar bl iehef T Bid e eiBon. .

and gener atcinogitey; dadect i on' enabl e signal ; transm ssion circuitry
connected to saj 09 G el A | hS Sk Gi ' . .
e £11 ng. 5 PLBpHBL EALIR) cohpel i'kid ekt AARTRE SOl Bof Flirhdkine sad

r esponsi ve Voisednesgages &eam spid tinaed samwplefai d of f - hook enabl e signal from said

cal | answeri ng 1qi r Qivbice; storage devite Opefiting G Wodp&dti6nt WEth bnd 6f A plunlity igred

sanpl es representative of sard voice . oo . .
transceiver stations answering calls without subscriber intervention as defined in
claim 10, additionally comprising: "

call terminating circuiti'y coupled to said detection circuitry, said call terminating
circuitry geperating an on-hook enable signal when said detection circuitry does not
detect said clear channel.

12. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in
claim 10 wherein said device additionally comprises: |

rate conversion circuitry coupled to said message recording circuit, said rate
conversion circuitry causing messages to be recorded in said message recording circuit at
a different rate than said messages are read from said message recording circuit.

13. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and 'answering calls without subscriber intervention as defined in
claim 11, additionally comprising: '

" aregister haVing a préstored code; and

a comparator comparing a personal identification code entered by said caller at a
remote transmitter with said prestored code, said call answering circuitry generating said
off-hook enable signal in response to said comparator when said personal identification
code matches said prestored code. '

14. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and answering calls without subscriber intervention as defined in
claim 13, wherein said call terminating circuitry automatically disconnects each of said
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nmessages, said nessage recording circuit responsive to an end of said

pre-recorded nessage; and pl ayback circuitry coupled to said nessage
recording circuit and reproducing said voice nessages fromsaid tined
sanpl es. 17. A voice storage device operating in cooperation with one

of a plurality of transceiver stations ang, answering calls w thout
subscri ber intervention having a transceiver for transmtting to said one
transcei ver, station_and receiving voice nmessages from a renpte caller via

sai d one t rAAYEEESHIS SeRPRYUNRE tossid comparatos disaitersenal identbeasionsiode does not
- 50- matah kgidgirgsto@dCode.ui t responsive to a call notification-signal

from said one tyansgejver station: call answer. n | rcui tr .
automatical ly ans [ i AcOm ng” cal 1% t [ o,
cally ahowe t5cH pidbbeSVice: onerptithyin. SRREEHOH il oBE s Pty o,
sai d cal | dransegivergstationsuand pnsweringncaltsawithoutcsubscrited infervention ssedefined in
i nterventi Qiiad Qﬂdﬁﬁ&mﬂ fkieNg said call notification signal and
generating an OW’- 00Q) eng,g lglﬁsihggal X ., a nessage recording circuit
recording tined Jegasding $‘@’_591b§8m°&qdv8’ Srids gcardjeg C&cHits saide secording rairauitd
at a fir iSt r‘eé(ﬁﬂﬂ%ngﬁctf&ds%ﬁe Oﬁﬁidagédﬁdi'_e téléiihotﬁé aédnﬂa;satlt&ﬁisd ré@é(ﬁjﬁfﬁ@sto said
previously recqgrded at, sai.d one transcei ver. ion. secon reguengy,
| ower than fs%ﬁfgl% P‘ﬁ,lﬁc‘?’r-&ﬂgel}?seﬁdl%is&“ﬁ”é&é&%“fé’é 0 ﬁ?rﬁ‘;‘%ﬁqrﬁfﬁitf’ W&Q‘%ﬁ e
to sai d of fméssagesenabl e si gnal : '
16. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and- answering calls without subscriber intervention having a
transceiver for transmitting to said one fransceiver station and receiving voice messages
from a remote caller via said one transceiver station, said voice storage device

comprising: _ . .
a receiving circuit responsive to a call notification signal from said one transceiver
station;

call aﬂsyvering circuitry automatically answering incoming calls from said one
transceiver station, said call answering circuitry automatically activated without user
intervention subsequent to receiving said call notification signal and generating an
off-hook enable signal;

detection circuitry connected to said call answering circuitry, said detection
circuitry sensing a clear channel between said one transceiver station and said voice
storage device and generating a detection enable signal;

transmission circuitry connected to said detection circuitry, said transmission
circuitry transmitting a pre-recorded message to said one transceiver station responsive
to said clear channel and said off-hook enable signal from said call answering circuitry;

a message recording circuit recording timed samples representative of said voice
messages, said message recording circuit responsive to an end of said pre-recorded
message; and _

playback circuitry coupled to said message recording circuit and reproducing said
voice messages from said timed samples.

17. A voice storage device operating in cooperation with one of a plurality of
transceiver stations and ansv)ering calls without subscriber intervention having a
transceiver for transmitting to said one transceiver station and receiving voice messages
from a remote caller via said one transceiver station, said voice storage device
comprising:
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fromsaid call answering circuitry; and pl ayback circuitry coupled to
sai d nessage recording circuit and reproducing said voice nessages from
said tinmed sanples at a nornmal speech frequency. 18. A voi ce storage
device operating in cooperation with one of a plurality of transceiver
stations and answering calls wi thout subsggiber intervention having a
transceiver for transmtting to said one transcelver station and receiving
voi ce nessages from.a renDtE t ranscei ver a i.d on {éansce ver statjon

wi t hout i nt er veRAFPSHAVIB CHOUG SSPPPHEY t°§&? Gification si

ORRFIC @06 URRICEIVRE a

per sonal i detatiol;i cati on code entered by a caller at said renpote transceiver

and conpri sing: call mlswtﬁ?ﬁx% %h%ﬂlﬁl ﬁ?{o@éh&lfyem&g nEQTﬁﬁrg ?;:Llis B3k Eﬁaéhf he

signal from sai one celve or ver|
presence of UANSCEWEF statignn Sridpeallapswering ciseidtry r aweraatioally activated rwithout siser]

voi ce st or agferd@iMidie subsequerft o R IsA@ CAU GHéikiEMioe SRANS aNE defedfthg an
recei vi ng m&g{lﬁoi( f or ge%atl ng an f-hook enabl e signal, said call
answering cP fid¥P%hg voice storage based upon the generation of
'sai d of f-hook emahéssa@l gaaatdmducﬂne recordihg ctatdcbsnnﬁlest reprgsemtative of ghidswoice
cl ear chann r

compar i ng. s Jeirages wafbuhith 3 & g teliboly By SAL LR ciEer wptiof ATRRNALR,
cal | terni npreviauskyi reconded at said poe srapsseiver stamn glongesond tequency : lower thani saigd
cal | when sgig freqruenc?Z'sl dtxﬁéﬁhéba e Bt fipdRRRP I HaiCofthodR kfable signal

conparator for t ng. of _ca N said rsonal |cat|on
does not maﬂ'@ﬂl? grlhansyy cF“@Bﬂﬁ”an 19. A met hod for recei ving,

recordi ng and rpnym&wm:wpcmpwm@aﬂeanésﬁagmmmt@rdﬁtmqepmmmgasame
transcei ver_station an n cal Jgsgw% ggqtl |nt rventlon by a

subscri ber , VE5F PEREERY 08}3?%

18. A voice storage devwe operatmg in cooperation w1th one of a plurality of
transceiver stations and answering calls without subscriber intervention having a
transceiver for transmitting to said one transceiver station and receiving voice messages
from a remote transceiver via said one transceiver st?ﬁon without intervention by a
subscriber, said voice storage device receiving a personal identification code entered by
a caller at said remote transceiver and comprising:

~ a receiving circuit responsive to a call notification signal from said one transceiver
station; '

a detector for verifying the presence of a clear channel between said one
transceiver station and said voice storage device; |

call answering circuitry responsive to said receiving circuit for generating an
off-hook enable signal, said call answering circuitry enabling voice storage based upon

- the generation of said off-hook enable signal and the verification of the presence of said

clear channel;

a register having a prestored code; _

- a comparator comparing said personal identification code with said prestored code;

and '

call terminating circuitry. responsive' to said comparator for terminating call when
said _

call terminating circuitry responsive to said comparator for terminating of call
when said personal identification code does not match said prestored code.

19. A method for receiving, recording and reproducing voice messages from a
remote transceiver via one transceiver station and answering calls without intervention
by a subscriber, said method compris'i'ng the steps of:
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- 51 - receiving a call notification signal from said one transceiver
station; generating an off-hook enable signal after receiving said
call notification signal; automati cal ly answering an incom ng call
fromsaid one transceiver station w thout user intervention after
verification of a clear channel and after.generating said off-hook enable
si gnal ; transmtting a pre-recorded nessage to said one transceiver

Fecor ding t1 mod (Saeiprga A ichbrF Abhilrct 55 e FaBenBe 3BEY 1 + esponse
to an end of saigénprating aoflihepknenablegrignad afier receiving saidchallinogification signajp
messages from  SptdnitidaRy aBfWRifSar thebRMPOATOHEM Al SROEABLivaCdRR I without
user intervention after verification of a clear channel and after generating said off-hook
enable signal; _
transmitting a pre-recorded message to said one transceiver station in response to
said verification of said clear channel;
recording timed samples representative of said voice messages in response to an
end of said pre-recorded inessage; and |
reproducing said voice messages from said timed samples in response to an

operator command.
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ANALOG/DIGITAL VOICE STORAGE CELLULAR TELEPHONE

ABSTRACT

An analog-to-digital voice storage cellular telephone for recofding voice messages
while the user is away from the céllular telephone unit. In a preferred embodiment, the
analog-to-digital voice:stbié’gé cellular telephoné comprises call answering circuitry (518)
which is activated afte;' a, i),l‘;qiietermihéd number of rings. Detécﬁon circuitry waits to detect
a SAT signal during afpre'setl period’ bf tirhe. Once .the SAT si_gnal is detected a prerecorded
outgoing message is tréxﬁsmitte& to the callers. The voice storagé cellular telephéne records
incoming voice messages which are rét'riev:ed-and replayed by ‘users at their convenience. If
the SAT signal is not detected, call terminating circuitry (518) immediately terminates call.
In accordance with one éspect, voice messages may be recorded at the central cellular station
in real time, subsequently transmitted-to the voice storage cellular telephone at a high speed

and reproduced at normal speed to reduce air transmission time and cost.

Fig. 15 | | ' 5718
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