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(57) A lmme terface unit for caller-controlled receipt and delivery of voice and/or data messages over a telephone
system having a voice/data message facility, the message facility connectible to at least one calling station and a called
station and normally having access prevention circuitry for preventing storage and forwarding of voice/data messages
unless predetermined access codes are recerved and verified by the circuitry. In the preferred embodiment, the unait
comprises a switch connected to a central office and having first and second positions and wherein signals are
connected directly between the calling station and the central office when the switch 1s 1 the first position. The
interface unit also icludes circuitry for signaling the message facility and circuitry for monitoring call progress upon
call mmitiation to the called station. Microprocessor-based control circuitry responds to detection of a predetermined
condition at the called station upon-call initiation, to detection of a first predetermined code from the calling station
indicating that the caller desires to leave a voice/data message for the called station, and to detection of a second
predetermined code from the voice message facility, to establish a connection between the calling station and the
message facility. Thereafter, a special data string 1s transmitted to the message facility which, upon receipt thereby,
facilitates barrierless entry 1n and out of the message facility without the predetermined access codes.
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ABSTRACT OF THE DISCLOSURE

A line interface unit for caller-controlled receipt and
delivery of voice and/or data messages over a telephone system
having a voice/data message facility, the message facility
connectible to at least one calling station and a called
station and normally having access prevention circuitry for
preventing storage and forwarding  of voioe/data messages
unless predetermined access codes are received and verified by
the circuitry In the 'prefer'red embodiment, the unit
comprises a swatch connected to a central offlce and having
first and second positions and whereln sagnals are connected
directly between the _calling - station' and the central office
when the swztch is in the flrst posztlon. . T.he*“interface unit
also 1nc1udes c1rcu1try for s:Lgnallng the message facn.l::.ty and
circuitry for mon*tor:.ng call progress upon call znltlatlon to
the called 'statlon.‘ - . Mlcroprocessorwbased control circuitry
‘responds to detectlon of a predetermlned condltlon at the
called statn.on upon call 1n1t1atlon, to detectlon of a flrst
predetermlned code from the callmg statzon md::.catlng that
the caller de.-,n:es to leave a volce/data message for the
' called ‘stat;on,. and to detectlon of a second predetermined
code fr':om- the _voace .message fac111ty, to establish a

connection between the ~ calling station and +the .message
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facility. Thereafter, a special data string is transmitted to

the message facility which, upon receipt thereby, facilitates

pbarrierless entry in and out of the message facility without the

predetermined access codes.
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- METHOD AND APPARATUS FOR CALLER-~CONTROLLED
RECEIPT AND DELIVERY OF VOICE MESSAGES

TECHNICAL FIELD

The present invention' relates to voice and/or data
messaging methods and systems and more particularly to a line
interface unit _for controlling receipt and delivery of voice
and/or data messages over a telephoné system having a voice or

data message facility connectible to a calling station and a

called station via a centralfoffice.

BACKGROUND OF THE INVENTION

It is known in .'the art to 0pera‘te.'a multipie paystation
telephone ‘installation from, a central .office. In such systems,
the central offic'e typically "perform.s_ the coin -‘_collect, return
and verification 'fﬁn‘ct.ions necessary'to provide'. boih local and
‘long distance sérv‘ices. Multiple paystation installations of
the type described a_.bo_ve have tecently? been ‘enhanced through
,thé' use of so-c'alled' "smart" paystatiohs. Such paysté.tions
tyPically, include their 'owf; mi'croprO¢essor ‘.a.nd assoclated
memory f.c:‘r. | supportinq ' various cOmputér- .programs. These
programs provide'several des'irable- operating features, e.g. ’

~ loop start dialtone and “least cost routing“ for long distance
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telephone calls. Although "smart" paystations are advanta-
geous, such devices have yet to be successfully integrated
into voice messaging systems. Paystation operators have
therefore been unable to offer message storage/forwarding to
users of their paystations.

It would therefore be desirable to provide a line inter-
face unit for use in controlling receipt and delivery of voice
and/or data messages in a telephone system which overcomes
these and other problems of the' pricr art and which
facilitates the providing of certain call-default and message

prompting operations in a stand-alone unit.

BRIEF SUMMARY oF THE INVENTION

In one embodlment of the 1nvent10n, a line interface unit

- is described for caller-—contrclled recelpt and del:.very of
voice and/or data messages over a telephc}ne system having a

voice/data message fac111ty, the message facility connectible

-~ to at least one calhng statlon and K called station and

~normally hav:.ng access preventlon c:chultry for preventlng

storage and forwa.rdlng of vome/data messages unless

-predetermlned access codes are rece:wed and verlfled by the
ClI.‘CllltrY In the preferred embodlment, the unit comprises a
- switch connected to a central office and having first and

second pos.itlons and where::.n szgnals are ccn.nected directly

between the calhng stat::.on and the central office when the

aaaaaa
‘.

. .
- 4
-----



< ’ 2015243

switch is in the first position. The interface unit also
includes circuitry for signaling the message facility and
circuitry for monitoring call progress upon call initiation to
the called station. Microprocessor-based control circuitry
sequentially responds to (a) detection of a predetermined
condition at the called station upon ¢all initiation, (Db)
detection of a first predetermined code £from the calling
station indicating that the caller desires to leave a
voice/data message for the called station, and (c) detection
of a second predetermined code - from the voice message
facility, to thereby control .the switch to establish a
connection between the calling station and the message
facility. Thereafter, the control c¢irculitry dgenerates a
special data string to the message facility which, upon
receipt thereby, facilitates barrierless ,entry in and out of

the message facility without the predetermined access codes.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more' completed uhderstanding of the present inven-
tion and the advantages thereof, reference is now made to the
following Description taken in conju_nction with the accompany-
ing Drawings in which: o

FIGURE 1 is a block diagram of a multiple user station
telephone system having a central office and a voice message

facility;
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FIGURE 2 1s a detailed flowchart diagram of a call routine
of a volce message Storage/forward method for use in a paystation
system to determine whether a call can be completed from a
calling station to a called station;

FIGURE 3 is a detailed flowchart diagram of a call default
routine of FIGURE 2 for determining whether a caller desires to
leave a voice message to be forwarded to the called station;

FIGURE 4 is a detailed flowchart diagram of a call message
routine of FIGURE 3 for storing the voice message to be forwarded
to the called station;

FIGURE 5 1s a simplified block diagram of a line interface
unit according to the present invention;

FIGURE 6 is a detailed schematic diagramof‘the first and

second switch means of FIGURE 5;

FIGURE 7 is a flowchart diagram of a method for controlling

recelipt and delivery of voice messages according to the

invention.
DETAILED DESCRIPTION

FIGURE 1 i.s_a block diagram Of a multiple user station
teiephone system 10 1n ‘which a voice message storage and
forwarding method has been implemehted according to the teachings
of U.S5. Patent No. 4,766,704 aééigned 'ﬁo the assignee of the
present applicatidh.‘ System 10-'inClude's a plurality of user
stations lZa--lZniconriected to a pri‘vately conventional or private
owned central office 14. Each of the user stations 12a-12n 1is

preferably a "pre-pay" paystation and
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thus includes a suitable microprocessor and associated memory
device (e.g., a programmable read only memory or "PROM") for
storing computer programs which control the operation of the
paystation. Each paystation also includes a conventional
handset 15 as well as other standard components (not shown)
normally associated with the coin collectlon process.

To initiate a call from one of the paystations 1l2a-12n, a
caller removes the handset 15 ‘and enters a called number.
This number identifies a called station 16 which may be either
a local or a long distance station. As also seen in FIGURE 1.
the multiple paystation system 10 'in'cludes'- a voice message
'facility 18 connected to the ceritrai office 14 for recording
voice messages from the user statlons 12a-12n. Voice message
facility 18 has a plurallty of access ports 19 from which
recorded voice messages are output. The system 10 may also
1nclude a call aocountlng unlt 20 connected to the voice
message fa0111ty 18 for the purposes to be descrlbed

Multlple user statwn systems such as shown in FIGURE 1
. as ‘well as other telephone systems hav:.ng non-pay calling
statlons have been enhanced by the method £for rece:wlng the
dehverlng v01ce messages- .descnbed in U.S. Patent No.
'4,766,60,4 : " The mefhod explon.ts the J.nablllty of a calling
station 12a-—12n~_to complete ,a call to the called station 16 to
automatically cause the called station to default to the voice

message ‘facility 18. ' If the caller desires to leave a voilce
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message to be delivered to the called station 16, the caller
is thereafter prompted to store the voice message. The voilice
message facility 18 then initiates an outdial routine which
makes a predetermined number of attempts to forward the voice
message to the called station. Each of these attempts are

typically made at a predetermined time interval programmed Dby

the system operator.

Referring now to FIGURE 2, a flowchart diagram 1s shown
detailing a call routine . 100 of the method for receiving and
delivering voice messages in a paystation embodiment as
described in U.S. Patent No. 4,766,604. The call routine 100
begins at step 102 when the ‘cailing Statioh handset 15 goes
off-hook. As desoribed in that application,- each c¢alling
statlon 12a-12n is preferably a "pre-pay ' - paystation which
requn:es recelpt of approprlate co:.nage before a call can be
.placed Accordlngly, ‘at step 104, an 1nqu1ry is made to deter-
'mlne whether a coln has been received. If not, the method
continues at step 105 to‘ request that the caller depomt the
aoproprn.ate co:mage ---for the call Upon recelpt of the coin-
age, the method contanues at step 106 to dehver the coin to a
.conventlonal coin escrow chamber of the ca111ng statlon.

' At step '108, | the method rece:wes and stores the called
"nmnber 1dent1fy1ng the called statlon 16 At step 110, the
oalled number is transmltted over the trunk and the calling

station waits _for an answer detection (i.e., the called

P | .
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station goes off-hook). The method continues at step 112,
where an inquiry is made to determine whether the call can be

completed. In particular, step 112 preferably determines
whether answer detection occurs within a predetermined number
of rings or whether the called station is busy. If the call
can be completed, the method continues at step 1ll4 to release
the coin from the coin escrow chamber into the coin vault of
the calling station. At step 116, the call is completed in a
normal fashion. If the result of the inqui.ry at step 112
indicates that answer detection has not occurred (i.e., the
‘called station remains 'on-—héok) within the 'predetermined
number of rings followlng cal.l initiation or .that the called
station 1is busy, the method initiates a "call; default" routine
118 for determining whether the caller at the calling station
desires to leave a .voice mQSSage to be delivered to the called
station. .

'Referring now to FIGURE 3; ‘a detailed flowchart diagram
is shown of the call default routine' .118 of FIGURE 2. The
routine begins at step 120 'whérein the calling station issues
a 'prompt to the calier 'silch aé' *'Please Wait"” or "One Moment
.Plea_se".' A bilingual prompt inay .also be issued at step 120 if
desired. At-'step 122, thé handset"of the calling station is
disabled. The call default routine 118 continues at step 124
wvherein the original call is disc'onnected from the trunk and a

“speed-dial"” is initiated to the voice message facility 18.
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The muting of the handset at step 122 1s advantageous because
step 124 disconnects the original call from the trunk. 1If the
handset were not muted, the caller would otherwise hear a
dialtone and the voice message facility 18 could be accessed
via a "black box" or other illegal means.

The call default routine 118 continuous at step 126 with
the handset of the calling station reactivated upon receipt of
a predetermined signal, e.g., a DTMF (dual tone multifre-
quency) signal identifying the "#" key, from the voilce message
facility. At step 128, the voice message center 1issues a
prompt to the caller and waits for an appropriate response.
Although not meant to be 1imitin‘g, the following prompt 1s
issued at step 128: o .

“This is a voice message center. Your party 1is not

available at this time. If you would like to leave

a 20 second message at no additional charge, press

the "#" key and I will attempt to deliver your

message every 15 minutes for the next two hours. If

you do not wish to leave a message, hang up, and I

will return your money."

The call default rou'tine 118 -con‘tinues at step 130 to deter-
‘mine whether the caller desires to leave é voice message for
the called station. In operati'dn'} step 130 waits for recep-
tion of a DTMF sigﬁal identifying the "#" key within a set
period of '-t-in‘ie,, e.g.; 15-20 s_ec_onds. If. the timer at step 130
times out (indicating that the :caller does not wish to leave a

voice message) the call default routine 118 continues at step

132 with the voice message facility 18 sending a “"disable"

''''''
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signal to the calling station. At step 134 in the paystation
embodiment, the coi.n wlocated in the coin escrow chamber 1is
released to a coin return chute of the calling station and the
call is terminated. If the result of the ingquiry 130 is
positive, the method continues by calling a "call message’
routine 136 for storing the voice message to be delivered to
the called station.

Referring now to FIGURE 4, a detailed flowchart diagram
is shown of the call message routine 136 of FIGURE 3. The
routine begins at step 138 wherein, in the paystation embodi-
ment, the calling station releases the coin from the coin
escrow chamber into the coin vault of the calling station. At
step 140, the calling station transmits 'i:he called'number to
the voice message fac'ility 18. The call message routine 136
continues at step 142 wherein the callmg station transmits a
preferably four digit -securlty code ‘ "YXXX" to ensure that the
calling station 1s ent"itled to transmit messages to the voice
message facility' ' P'referably," the'. first digit "¥" of the
securlty code 1s a DTMF combmatlon of a dialtone and the "#&#"
"key. The remalnlng three dlglts "}_O{X" of the security code
are preferably a number whlch umquely 1dent1f:.es the calling
statlon. ‘ ' '

At step 144 the recelved securlty code is evaluated to
determlne whether the callang statmn 1S entltled to transmit

messages to the volce message facility 18. If the calling

.....
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station 1is invalid, the call message routine 136 1ssues a
disconnect signal to the calling station at step 146, thereby
disconnecting the calling station £from the voice message
facility 18. If the result of the inquiry 144 indicates that
the calling station is valid, the voice message facility 18

issues a prompt at step 148 to regquest that the caller begin

the message. For example, the prompt at step 148 may state:

"Plegse state your name and your 20 second message

Now.
At step 150, an inquiry 1is made to determine whether the
caller has begun recording the message 'within a predetermined
time, e.g., 5 seconds. If the caller has 'nét begun recording
the message within the predetermined timé, the call message
routine 136 issues a salutation and then generates a discon-
nect signal at step 146. - .

' If the result of the inquiry at step 150 1s positive, the
voice message facility 18_- records the spoken message at step
152, At step ,154, :the call message routine 136 time-stamps
the message and stores the message and the called number
transmitted at s.tep 140 in a call queue. 'As used herein, the
phrase "time-stamps"” means 'that the message and the called
number are placed in the call queue (i.e., a suitable memory
device of the voice message center) at an address uniquely

associated with the time that the caller began recording the

- 10 -



message. At step 156, an index "N" for the message is initial-
ized. The index "N" represents a number of outdial attempts
to be performed by the wvoice message center 18 as will be
described. The call message routine 136 terminates at step
158 by calling an "outdial-to-completion" routine which is

used to attempt delivery of the stored voice message to the

called station.

The outdial-to~-completion routine attempts to forward
each stored message at a predetermined time interval (and
multiples therecf) from the time the message 1s stored in the
call queue. The message may be f’orwarded redﬁndantly to
insure delivery to the c¢alling pa'rty. . Alternativély, the
message j'.s forwarded once after a short time delay (e.g., 2-3
seconds) to insure that the calling party is attentive prior
to delivery. '

While the 1invention _'described ~in U.S. Patent No.
4,766,604 hés proven satisfactdry, 1t has been found desirable
to provide certain .enhancelments,and improvements to the voice
messaging method described therein. ' Referring‘ now to FIGURE
5, a line interface unit 200 is shown for providing enhanced
‘c'ont'rol of receipt and delivery of voice messag'es over a
‘telephone system having a ~voice message facility 18
connectible to at least one' calling station 12 and a called
station 16 via a central office .14. As will be described, the

line interface unit 200 advantageously provides certain call

- 11 -
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default and message prompting operations in a standalone unit
both externally to the ¢alling station 12 and the wvoice
message facility 18. The interface unit may be located
adjacent to the calling station or on the input side of the
central office switching equipment.

As seen in FIGURE 5, and as more particularly described
in U.S. Patent No. 4,825,460 assigned to the assignee of the
present invention, the line 1interface unit 200 comprises a
plurality of functional modules including first, second and
third switches 202, 204 and 206, respectively, DIMF detector
circuits 208a .and 208b, a speech circuit 210, a speed-dilal
circuit 212, a coin detect circuit 214, a '-call progress
detector circuit 216, a control circuit 218, a calling station
monitor c¢circuit 224 and a central office monitor c.ircuit 226.
The control' ciréuit 218 1s pfeferably a microprocessor-based
controller haVing sui'table'c':ontrol programs for effecting the
operations described.:bélow. 'The control ‘circulit 218 1is
:connected to control the firSt,'seGOnd and third switches 202,
- 204 and 206, as well as the .‘speech ci‘rcuit 210 and the
 speed-dial Cir,cu_it. "'21_2. The speech circuit 210, the
.'speed-dial circuit 212 and/or the :control c'i;rcuit 218 may be
: shaﬁed by' a pl\iralityOf liine_ interfac:e_ units .each having the
disclosed switching- and’ monitoring componehts. . ‘

As deécribed 'in' U.S. ‘Patent No. 4,825,460, each of the

first and second switches are a double-pole, double-throw

- 12 -
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switch located in the tip and ring lines 220 and 222 between
the calling station 12 and the central office 14. 1In particu-
lar, the first switch 202 is connected to the calling station
12 in the tip and ring lines 220 and 222 and the second switch
204 is connected to the central office 14 in the tip and ring
lines. Each of the switches 202 and 204 have first and second
positions such that signals on the tip and ring lines 220 and
222 are connected directly between the calling station 12 and
the central office 14 when each of. these switches are in the
first position. Thé unit 1is thus "idle" when the s'witch
contacts of the first and second sw'itc':hes 202 and 204 are 1in
their first position. However, the line iritérface unit 200
communicates difectly with the calling station 12 when the
first switch 202 1is switched frgm its fits,t, position to its
second position. '-Likewise,'the line interface unit communi-
cates directly with the central office 14 when the second
switch 204 is switc.hed from its .first position to 1ts second
Positidn. . fThe unit "200 " thus communicates with both the
callin'g station 12 and the cénttal'.office 14 when the switch
contacts of swit't:hes 202 and 204 are activated to the second
positions .‘. When .both_ switches are in their second position, a
small amount '-of 'crqs'Stalk between the switches 202 and 204
exists and is advantageousiy used by the interface unit 200
for the purposes described below. Because of the placement of

the switches '20,2' and 204 in the tip and ring lines 220 and

-
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222, 1t should be appreciated that switching o©of the first
switch 202 from 1ts first position to its second position
causes the handset of the calling station to be disconnected
from the central office 14. Likewilse, switching of the second
switch 204 between 1its first and second positions automati-
cally disconnects the calling station from the central office
14 and reorders dialtone to the line interface unit 200.

As noted above, the line interface unit 200 also includes
the speech circuit 210 for 1issuing .one or more predetermined
(English or bilinqual) prompts to the caller at the calling
station 12. For example, the 3p¢ech' circult is controlled by
the control circuit 218 to issue. a pr'omp't to determine whether
the caller at the calling 'st.ation desires tcj leé've a voice
message for a called .‘sta'tion. I1£f the calier "desires to leave
é voice message, the control cir'cui't 218 operates. to control
the speed—-dial circuit 212 for 'speed-di'aling the voice meséage
facility 18. Thé control bf' this operation 1is effected
through sensing of various signals by the 1line monitor
circults 224 and 226. ‘ -

' - In particﬁlar, the calling stat'ion' monitor 224 1is con-
'n_ected across 'thé. tip and ri:ng;' iines :220. ahd 222 adjacent the
calling stat'ion'side;of the u.nlt 200. .Likewise, the centtal
office monitor 'Circu'it 226 i's- .coznnected acroSs the tip and
ring lines adj adent ff:o the central office side of the 1nter-

face unit 200. The calling station 'mOnitor 224 monitors the

- 14 -
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tip and ring 1lines for coin detect signals (which are pro-
cessed by the coin detect circuit 214) or receipt of a prede-
termined DTMF signal (e.g., a "#" key) from the calling
station (which is processed by the DIMF detector circuit
208a). The central office station monitor 226 monitors the
tip and ring lines for detecting a predetermined condition at
the called station (e.g., a busy/no answer condition) upon
call initiation to the called station. Central office monitor
circuit 226 also monitors the tip and ring lines for detecting
- recelpt of etandard or non-standard DIMF ‘sigr.mali'ng which is
then processed by the DIMF detec'ted eiréui"t ZQSb. The control
circuit 218 includes a switch ,219. 'fer | s'.elec.:tively switching
the outputs of jthe ‘DT?{F detecto’r circuits 208a and 208b to the
control circuit.zls. _ . ‘ . . ‘
Although net' meent to be 1imiting,’ preferably the DIMF
detector circuit'zizoaa senses receip‘t' ('ever the calling station

monitor 224) of a standard DTMF 51gnal lndlcatlng that the

___caller at the calllng statlon des:Lres to leave a voice messagde

| for: the cal‘led statlon ' Al‘ternatlvely, the caller can depos:.t
additional com'age or pull a CIEdlt card thz:ough. a cardreader
,to :.nda.cate .hn.s/her -mtentz.on. to record a voice message. The
DTHF detector 01rcu1t 208b senses recelpt (over the central
office monltor' 226) of a non—-standard DTMF s1gnal from the
'.vo:'.ce message fa0111ty followlng the speed--dlallng thereto as

will be descrzbed in more detall below

- 15 -~
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The third switch 206 of the line interface unit 1s con-
nected between the ring line 222 and ground for the purpose of
generating a ground start after the speed-dial circult 212 has
speed-dialed the voice message facility. This ground start 1s
‘required to enable the interface unit 200 to complete a connec-
tion td the voice message facility 18 through the central
office without the caller having to deposit additional coinage
in the paystation. As also seen in FIGURE 5, the line inter-
face.unit 200 includes the coin detect circuit 214 for detect-
ing receipt of coinage in the paystation. Coln detect circuilt
214 is preferably coupled to the control circuit 218 to

provide a running total of all coinS_depQSited in the calling
. station over a predetermmed time. "'Mo'r':eover, the control
circuit 218 can be remotely reprogrammed (e. g. , to change the
prompt the language of the prompt, the calllng station 1dent1w
flcatlon or the number of unanswered rings at the called
station which will 1nitilate a_, call ‘default) through DITMF
- signaling from a host or handsfet . To .ef'f.:'fect reprograrmning,
the second switch 204 1is switchedto its second position and
thé paramete:information is down~10aded to themicroprocessor.

In operation, the control circuit 218 responds to a

'busy/no answer condltlon at the called stat:.on (followlng call
- initiation thereto) for sw:n.tch:l.ng the fn.rst swztch 202 from
its first posztlon to its second position. This operation

disconnects the calln.ng station handset from the central
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cffice and connects the speech circuit 210 to the calling
station 12 for issuing the prompt to determine 1if the caller
desires to leave a voice message. After the prompt is issued,
the calling station monitor circuit 224 waits for receipt of
the DTMF signal from the c¢alling station (or, alternatively,
wailts for receipt of additional coinage). If no DTMF signal
is received (i.e., if the caller does not desire to leave a
voice message), the unit 200 remains idle. However, upon
detection of the DTMF signal by the. DTMF detector circuit 208a
(or the detectlion of additional coinage by coin detector 214
as the case may be), the centi:el eircuit 218 responds by
switching the second switch 20'4"from its first position to its
second pesition ' This sw:LtchJ.ng reorders dlaltone and con-
-nects the speed-dlal c1rcu1t 212 't:o the central office 14 for
dialing the v01ce message faczllty ‘18, The central office
| monltor c:.rcult 226 then walts for recelpt of the DTMF 51qnal
- from the v01ce message famhty . The -control circuit 218 then
'responds to detectlon of the DT&F mgna'l by the DTMF detector
.c1rcu1t 208b for effectlng a "handshake"' to the voice message
fac:.hty and then swltchmg the fn.rst and second swltches 202
',-‘and 204 from the:.r respectlve second posn.tmns back to their
respectlve flrst posa.tlons to "chereby connect the calllng
,'statlon 12 to the vo:Lce message facn.l:.ty 18.
As noted above,-_when the ca-lln.ng statlon..lz is a paysta-

tion, the line interface unit 200 must present a ground start

- 17 -
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+o the central office 14 in order to dial the volce message
facility 18 without additional colinage. To this end, the
control circuit 218 operates .to activate the third switch 206
connected between the ring line 222 and ground for generating
a ground start after the voice message facility 18 has been
dialed by the speed-dial circuit 212. This ground start 1s
typically performed jmmediately after the 1last digit of the
voice message facility is dialed by the speed-dial circuit and
enables the interface unit to complete a connection to the
message facility without the caller having to deposit addition-
al coinage. After 'the- ground start, the -cont::ol circuit 218
is responsive to receipt of the p:eferably ‘non-standard DTMF
signal from the_ voice message facility 18 for switching the
first and second switches from -their respective second posi-
tions back to thelr respectlve flrst pos:Ltlons 'I'his opera-
tion connects the calllng paystation to the. voice message
faczllty. The use of non-—»standard DTMI:‘ 51gna11ng increases
security of the 'transmlssmns between the calling station and
the volce message fac:Lhty N _

In the paystatlon embodlment, it should be appreciated
that swltchlng of the first switch 202 to the second position
(e.g., 1n response to a busy/no answer condition at the called
statlon) causes the central offlce 14 to issue a 130V “coin
return” 's:..gnal - to the paystatl_on. This s:Lgnal however,

cannot reach the calling station because the first switch 1s
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in the second position. Accordingly, when the caller at the
calling station does not desire to leave a volce message for
the called station, the line interface unit 200 must cause the
central office to issue another "coin return" signal. Other-
wise, the caller will not obtain his/her coinage back from the
paystation. This "coin return" opération is achieved according
to the invention when the caller goes "on-hook" (indicating
that the caller does not desire to leave a voice message). In
particular, at that time the control eircuit 218 switches the
second switch 204 to its second position to reorder dialtone
from the central office 14. Th'ereafter., the first switch 202
is switched back to its £first posi_tioh. After the central
office monitor circuit 226 senses ‘.dialtone,' the control
circuit 218 switjches the 'secend _ _swit,ch baek to 1its first
~position. To the central ‘offi'ce 14 th‘is:" operation emulates
the calling station gﬁeing' eff--hook and then on-hook. The
cental office 14 thus agaln 1ssues a "coiln return” signal;
however, this signal 1s not passed through the "idle" line
1nterface unit to the calllng statlon The caller's original
“coinage 1s then returned

In yet another embodlment, the 11ne ::.nterface unit pro-
vides a so-—-called "vc>1ce over" operaticn whereln the caller at
the calling stat:.on 12 is allowed to continue to monitor the
call progress (J..e. , the rmgmg on the 1line) wh:l.le being

prompted to leave a message. ~In this embodlment, the control

-
''''''
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circult 218 is responsive to a predetermined condition at the
called station (e.g., three (3) rings with no answer) for
switching the first and second switches from their respective
first positions to their respective second positions. This
operation connects the speech circuit 210 to the calling
station 12 for issuing the prompt while simultaneously ena-
bling the caller at the calling station to continue to monitor
the progress of the call. This operation 1is effected by the
crosstalk between the first and second switch transformers as
best seen in FIGURE 6, which is a detailed schematic diagram
of the switches 202 and 264.. In parti‘cuiar, first switch 202
includes a control relay 236 controlled by the control circuit
218 for switching 'the: switch between the Sets 240aand 240b of
switch contacts. j When .|the' SWitCh 1is - in the | second position
(.a.cross. contacts 2'40b),3 the sPe'ec'Jh ,'circuit' 210 is coupled to
the calling station via the l.ine' tr_anSfOrmer 242. Likewise,
when the second switbh 1s 1n 1ts second position (across
contacts 24'0d), the 'sﬁeed—di'al [bircuit 212 is coupled to the
central cffice and thus' the 'rvoiéef“_ mesSage facility via the
~line transformer?é‘i. Crosstalk ‘between the 1line transform-
ers 242 and' '2_4_:4 i_énable;s the voice—-over c‘.>per'ation to be
. effected. ' ' ‘
' Aftei:'_ the ‘prompt 1s 1issued during. the voice-over opera-
tion, the control Circuit 218 is responsive' to receipt of a

DTMF signal from the calling st'ation 12 for switching the
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second switch from its second position to its first position
and then back to its second position. This operation reorders
dialtone to the interface unit 200 and then connects the
speed—-dial circuit 212 to the central office for dialing the
voice message facility 18. After dialing the voice message
facility, the control c¢ircuit is responsive to receipt of the
DTMF signal from the voice message facility for switching the
first and second switches from their respective second posi-
tions back to their respective first positions and thereby
connect the calling station to the voice message facility.
Before the first and '. second switches are returned to
their first position to connect the célling station to the
voice message facility, the line interface unit 200 performs a
"handshake" with the. voice message facility 18. In particu-
lar, the control circuit 218 transmits a predetermined data
string to the voice message facility 18. This data string may
have the following format -- "#", "#", (10-digit number of
calling station, "’#"‘,' (1-digit activity code), "#", (called
station number), "“#" -—., The data stringt may also include a
credit card number or ‘other billing information. The "#" sign
delimits the fields of the data string. The activity code
ihforms the voice message facility 18: or other host that an
alternative prdmpt' has been made (e.g., a.' bilingual prompt).
Alternatively, thé, activityf code 1s a special code indicating

that connection 1is required to an alternate volice message

- 21 -
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facility, that the <calling station 1includes a facsimile
apparatus, that certain cbinage has been deposited or that
certain keypad signals have been receilved 1ndlcating acceptance
of the service. One or more of the "#" signs at the beginning
of the data string described above may alternatively be non-
standard DTMF signaling (such as an "A") for increased securilty.
When the voice message facility receives the data string, 1t
transmits an "acknowledge" signal (e.g, and "#*") back to the unit
or requests retransmission i1f the data has not been received.
Upon receipt of the acknowledge signal, the control circuit 218
switches the first and second switches back to their respective
first positions.

The voice.message fécility may-include‘acCéSS.prevention
circuitry and/oxr algorithms to prevent recéipt and/or forwarding
of voice messages unlesspredetermined _access Codes are presented
to the system. 1In this case', the_da’tast'rihg from the interface
unit 200 should then .incl.udé apr‘edetermihed_"‘key" that "unlocks®
the voice message facility's a'ccess - prevention circuits' and
-alg’orithms.." According to the p.res_:ent" invention,. the "key"

- provided to unlock the voice mesSage', facility is preferably parht

of the 'data string' transmi_tt.'ed “to the facility during the
handshaké process, In particular,'but without limitation, the
\"k.ey_" comprisés three el_ements:' _thenumbér of the calling station
or ‘"ANI"' ,” a pre‘dete“rmined number .of digits ‘representing the

destination

22
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number, and some billing information for use in billing the
user of the calling station for the caller—-controlled message
delivery service. The access prevention circuitry of <the
voilce message facility 1s then pre-programmed to search fo.r a
data string with these components. The actual destination
number is not relevant as long as the data string includes the
proper number of digits for this number. If a data string
received by the message center does not 1include <these
components in the req'ui:ed predetermined order and/or without
the proper nunmbér- of expécted digits, no ackn‘cwledge signal 1is
returned to the' interfac'e uriit' _and',the. unit is disconnected
from the message centér . ",'I'f the 'dat.a Istring includes thé
proper "key," however, .the " voice messagé .facility becomes
"barrierléss" td the voice message subsequently transmitted
- from the calling ‘station. The stcred voice ‘message can then
be subsequently '_fo'rwarde_d ' .wi"t_hout'input' of che access codés
nbrmally required by'.thevo:"i.ce-é-mai_l system.

While in the pré',ferred embodiiment"the line interface unit
200 is adaptéd:fo'r,'use-with'a singlé callirig station, a plural-
ity of calling stations may _bé ‘selectively ‘switched ¢to a
single interface unl't Moreover, 'although not discussed in
~detail,itshouldbeappreciatedthatother forms of‘signaling'
méy be us'ed in '--'th:e .zinvention .'-Fo';- examplé; the control cir-
cuit 218 may include appropriate _circuitlry for processing FSK

signal'ing if desired. FUrther,-the control circuit 218 of the

- 23 -
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line interface unit 200 may alternatively include approprlate
software to perform automatic number identification ("ANI")
following the caller's affirmative decision to leave a volce
message. This ANI function 1is advantageous when the calling
station and the called station are intralata.

With reference now to FIGURE 7, a flowchart is shown of a
method for controlling receipt of voice messages according to the
present invention. The method uses the line interface unit 200
as described above as well as the volce message facility 18,
which normally includes access prevention circultry 19 (as shown
in FIGURE 5) for preventing storage of voice messages unless
predetermined access codes. are received and verified by the
access prevention circuitry.

The methed begins at step 250 when a call'is initiated to
the called station. At step1252,,a test.is made to determine,
using the monitor and detector circuits of the line interface
unit,whether'ajpredetermined.conditien (e.g.,.busy/no answer or
ring/no answer) exists .at' the  called station. If the
predetermined condition 'eXists (i.e., 1f “the ca‘ll cannot be
eompleted),the methed continues at_step254-by connecting the
speech eircuit 210 to the'calling station telthereby enable the
spee'ch circuit to issue the 'prompt.. At step 256, the speech

circuit is'actiVated,'uhdef the centrOICf the-eontrol circuit
218, to issue'the'prompt'tothe caller at the‘callihg station.
A '.test 258 1s then _made to deter_mi_nie, _uSing "the monitor and
‘detector circuite, whethera predetermined 'codehas been received
from the calling Statioh indicating.that the caller desires to

leave a voice message for the called station. If the

24
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predetermined code has been received from the calling station,
the method continues at step 260 to connect the signaling circult
212 to the central office to thereby enable the signaling circuit
to signal the voice message facility. At step 262, the signaling
circuit is activated, under the control of the control circult,
to signal the voice message facility. Thereafter, at step 264,
a test is made to determine, using the monitor and detector
circuits, whether a predetermined code has been recelved from the
voice message facility. If the predetermined code has been
received from the voice-message facility, the method continues
at step 266 to tr‘ansmit a predetermined data string from the line
interface unit to the volce messege'facility. As noted abeve,
preferably the predetermined data strihg including information
that, once recognized by the access prevention circuitry 19 means
of the voice messege'facility, enablee.the volce message to be
stored and forwarded frem. the'.veiee_' message facility without
entry of the predetermined.access codes normally'required by the

access prevention circuitry.

25



CLAIMS

1. A line interface unit for controlling receipt and
delivery of voice messages over a telephone system having a
voice message facility, the voice message facility connectible
to at least one calling station and a called station and
normally having access prevention means for preventing storage
and forwarding of voice messages unless predetermined access
codes are received and verified by the access prevention
means, the calling station connected to a central office,
comprising: '

a switch connected to the Central office and having firsf
and second poSitions .and wherein signals are connected
dlrectly between the calling statlon and the central office
when the switch is in the flrst p031tzon, .

means for signaling the voice message facility:

means for monitoring call progress upon call initiation
.'to the called statlon,

means connected to the momtormg means for detecting a
predetermlned.condltlon at the called statlon upon call initia-
tion to the called station, for detecting receipt of a first
- predetermined code from the calllng' station 1nd1cat1ng that
+he caller desires to leave a voice message for the called
station at the caller's expense, and for detecting recelpt of

a second prédetermined code from the voice message facility;

.....
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control means connected to the detecting means and the
switch, the control means responsive to receipt of the first
predetermined code from the calling station for switching the
switch from its first position to 1its second position to
enable the signaling means to signal the voice message
facility; '

wherein after signaling the voice message facility the
control means is responsive to receipt of the second predeter-
mined code from the voice message facility for switching the
switch from its second position back to its first position to
connect the calling station to thé véice message facility; and

wherein after connection. of the calling station to the
voice message faCility the .cohntroi means' transmits a predeter-
mined data string to .th_e voicé méssagé- facility, the predeter-—
mined data string including information that, once reco'gnized

by the access preventlon means of the voice message facility,

- ena.bles the vo:Lce ‘message to be stored and forwarded from the

voice message facnzty without entry of the predetermlned

access codes normally requlred_by the access preventlon means.
2. The ‘ line?- i’nter-face unit 'as. described in Claim 1

'whereln the pz:edetermn.ned data str:.ng compmses a number of

the callmg statlon, a predetermmed mz.mber of digits

representing a destination number of the called station, and

billing information for use in billing the:calling'station.
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3. A method, using a line interface unit, for controlling
receipt and delivery of volce messages over a telephone system
having a voice message facility connectable to at least one
calling station and a called statilon via a central office, the
voice message facility normally having access prevention means
for preventing storage of volce messages unless predetermlned
access codes are received and verified by the access prevention
means, wherein the line interface unit includes a monitor circult
for monitoring tip and ring lines of the calling station, a
speech circult for 1 issuing a predeternmined prompt to a caller at
the calling station, a‘signaling circuit for signaling the voilce
message facility,~a detectcr circuit connected to the monitor
circulit for detectingsignals on'the tip'and'ring 1ines and a
contfol circuit“z .'fcr cOntrollihg the operation‘ of the line
interface unit, comprising the steps of:

(a) determining., using the monitor circuit and the detector
circuit, whether.a predetermined condition exists at the called
station upon call 1n1t1at10n to the called station;

(b) 1f the predetermlned condltlon e21sts cohnectlng the
'speech c:chult to the calllng Statlon tc thereby enable the
speech c1rcu1t tc lssue the prompt,

(c) ectlvatlng,”under the control of the control c1rcu1t
.the speech 'c1rcu.1t to 1ssue the pfompt tc the caller at the
calling staticn; '

(d) determlnlng, using the monltcr circuit and the detector
c1rcu1t whether ajpredetermlned.code has heen recelved from the
calling station 1nd1cat1ngthat the caller de31res to leave a

volce message for the called station;

28
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(e} if the predetermined code has been received from the
calling station, connecting the signaling circult to the central
office to thereby enable the signaling circuit to signal the
voilice message facility:

(f) activating, under the control of the control circuit,
the signaling circuit to signal the volce message facllity:

(g) determining, using the monitor circuit and the detector
circuit, whether a predetermined code has been received from the
volce message facility; and

(h) 1if the predetermined code has been received from the
voice message facility, transmitting a predetermined data string
from the line interface unit.to the voice message facility, the
predetermined data string including infOrmatiQn' that, once
recognized by the access prevention-meéhs‘of the voice message
facility, enables'thé‘voice message'to be storédand forwarded
from the voice message facility" ‘without entry of the
predetermined access codes .normally required by the access
prevention means. ‘

4. The method as des_crl_ibed' in Claim 3 wherein the
pre\de"termin'ed' _data'string compri‘ses | a number of the calling
station, é pfedeterminéd- nﬁmbér  of digits representing a
deStination numbéf of‘ thé~'.ca11éd Station, and billing information
'for'uSe in.billihg thecalling'statiOn;'

5. -A@methOd; usihg a line,interface unit, for controlling
recelpt and delivéry'of voice'méssagés over a telephone system
having a volce _message facilit.y,.connectable to at léast one
calling station énd a calléd:station via a central office, the

line interface unit including a monitor circuit for monitoring

29
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tip and ring lines of the calling station, a speech circuit for
issuing a predetermined prompt to a caller at the calling
station, a signaling circuit for signaling the voice nmessage
facility, a detector circuit connected to the monitor circult for
detecting signals on the tip and ring lines and a control circuit
for controlling the operation of the 1line interface unit,
comprising the steps of:

(a) determining, using the monitor circuit and the detector
circuit, whether a busy or ring/no answer condition exists at the
called station upon call initiation to the called station;

(b) if a busy or ring/no answer condition exists,
connecting the speech circuit to the calling station to thereby
enable the speech circuit to 1lssue the pronmpt;

(C) activating'the speeéh‘Circuit to 1ssue the pronmpt tb
the caller at thé'calling statioh:

(d) determining, u.sing the monitor clrcuit and the detector
circuit, whether“a predetermined code has been recei?ed from the
calling station indicating that the caller desires to leave a
Voice-message forthe.calledstatidn;

(e).if the-predeterminéd code-has béen received from the
calling.station,connecting'the-signaling circuit.to the central
-o'ff.ice to theiﬁ*eby énable ‘th'e‘ sighaling c_ircuit to signal the
VoiCe message facility:

(f) activaﬁing'the.Signaling'circuit to signal the voice
message facility; '

(g) deté’rmini‘ng, using the monitor circuit and the detector
circuit, whether a predetermined code has been received from the

voice message facility; and
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(h) 1f the predetermined code has been received from the
volce message facility, transmitting a predetermined data string
from the line interface unit to the voice message facility, the
predetermined data strinq including a telephone number of the

calling station and a destination number of the called station.

31
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