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(57) Abrége/Abstract:

A telecommunication device for the deaf (12, 14, 16, 20, 22, 24, 26, 28) Includes a self-identification sequence which
automatically commences upon the initiation of communication with the device. The self-identification sequence consists of a
series of characters which may be separated by pauses and the device listens during the pauses to see if TDD communication
has been established. The purpose of the character string Is so that a receiving station can identify, with a low rate of error, a
calling TDD and therefore switch the incoming call to a TDD equipped operator. This capabllity I1s particularly useful for
emergency service operators (911 services) which must be able to handle incoming TDD calls with a maximun of efficiency and
a minimum of error.
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(57) Abstract =
- A telecommunication device for the deaf (12, 14, 16, 20, 22, 24, 26, 28) includes a self-identification sequence which auto- 1
matically commences upon the initiation of communication with the device. The self-identification sequence consists of a series
of characters which may be separated by pauses and the device listens during the pauses to see if TDD communication has been
- established. The purpose of the character string is so that a receiving station can identify, with a low rate of error, a calling TDD
and therefore switch the incoming call to a TDD equipped operator. This capability 1s particularly useful for emergency service
operators (911 services) which must be able to handle incoming TDD calis with a maximun of efficiency and a minimum of error.
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TELECOMMUNICATION DEVICE FOR THE DEAF

WITH AUTOMATIC SELFwIDENTIFIGATION

Field of the Invention
The present lnventlon relates to a telecommunication
15 device for the deaf which is capable of automatlcally
ldentifylng ltself to the party on the other end of the
line. ' ' ' '

o Background of the Inventlon
PersonS‘who are deaf or hearlngnxmpalred'who cannot

'v"7 20\i'hear'well enough to use the telephone commonly make use of

.  'communication tenminals speomfically constructed and
efﬁdeSLgned to’ eneble such persons to ‘converse over the
, 1telephone Iines.; Such devzcee are referred to as
i  telecommunLcation dev;ces for the deaf or TDD and include

‘~;,25_‘both a keyboard and a dieplay'connected to the telephone

o  '   through a:modem_Lmodulator/demodulator) The:modem.ls

”i;  e jetyp1cally‘built into the TDD and elther directly‘W1red to
~. eo a telephﬁn@ line Qr coupled through an acoustlc couplex to

' ": e noxmal telephone handset~¢ The TDD 18 capable of

 - ‘30otransmmttlng info:matlon over a telephone lzne by:means of

-35 coded tones to another':lmalar TDD connected at the

ﬂo'e s a' feoppos1te end of the telephone 11ne through anotherrmodemm

L There ere several protocols by”which electronlc
R fffjdeVLces are capable of communlcatlng through analog lines,

i5o V}]35; efsuch as’ telephone lines.w The most common used in the

ot,,;,'?lndustry'Ls referred to'asoASCII (Amerlcan Standard Code-
' . effor Informatlon Interchange),'and is commonly used for |

'~ information mterchange between computers. ' However,
J“_hlstorlcally, TDD have operated on a dlfferent protocol,
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referred to as Baudot. There is both a Baudot code and a
protocol of communication referred to as

Baudot/Weitbrecht.
The Baudot/Weitbrecht communication protocol has

several idiosyncrasies which result from the early °
equipment used to implement it. Baudot devices
communicate at 45.5 Baud and utilize a 5 bit code utilized
only by Baudot machines. In the Baudot code transfer
protocol, the presence of a logical 1 is indicated by an
1400 Hertz tone while the presence of a logical 0 1is
indicated by an 1800 Hertz tone. Under Baudot code, where
no character or bit is being transmitted, there 1s no tone
transmitted on the line. Baudot machines operated in
simplex, that is to say if two Baudot machines are
communicating, only one is capable of transmitting at a
time. The normal convention'of Baudot communication is
that the receiving station communicate in Baudot first to
the calling Station.' The7ability to communication to the
outSLde*world through a TDD can be an essential, sometimes
even vital, service to a deaf person. For example, in
times of’emergency, a deaf person must be able'to use his
or her TDD to make an emergency call of a kind that a
hearlng person makes orally ' It is for that reason that
many emergency servmce operators (lncludxng 911 services)
in the Unlted States are requlred to be equipped with TDD,
and 1ncom;ng cell detectors to sense TDD on the line, so

as to handle 1n~com1ng calls from deaf or hearing xmpalred

persons in emergency 51tuatlons. In such situations,
however, the exzsting Baudot protecol presents é

"deflclency in the operatlon of a TDD device in such a

emergency s;tuat;on,; The defLCLency arises because the

_”calllng TDD normally'walts for a response from the
-answerlng TDD prior to transmlttlng characters. If the

TDD user 1is calllng a 911 emergency service center, the

ﬂyperson answerlng theftelephone may hear only silence on’

the telephone llne. Several emergency service operating

systems have 1mplemented circuits, therefore, intended to
monitoxr the incoming lines and detect the characteristic

TDD signals (1400 and 1800 Hertz) on the incoming line,
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and, when such signals are received, to alert the operator
that the call is coming from a TDD or to switch that
incoming line from a hearing person to a TDD. Thus, many
emergency service operator systems are presently equipped
with devices, referred to as TDD detectors, which are
capable of sensing TDD generated codes and alerting the
operator that a call is from a TDD so that the incoming

signal can be connected to the services own TDD.
It has been a problem with such TDD detectors and

incoming signals from TDD in that the TDD detectors are

capable of being falsely tripped. The 1800 and 1400 Hertz
of Baudot tones are sounds which are common in the human

environment, making it possible for background sounds to
be interpreted as a Baudot character. Also, some TDD
detectors may require several characters to be received by
the calling TDD, which may leave the calling deaf person
in some confusion as to what information has been received
by the,emergency services operator. Both difficulties '
would be ameliorated if a protocol existed by which TDD
could ldentify specmflcally themselves, and the
capabllltles of their TDD, in a manner that was

,suffLCLently dlstlnctlve sO as to render extremely
.unllkely'elther falsely triggering or not triggering at

all the TDD detector present at the emergency services

faClllty |
Summary of the Invention

, ‘In accordance with the present invention, a

telecammunicatmons device for the deaf has a pre-selected

'pattern of pauses and characters which are characterlstlc
- of the telecommunlcatlon device. A detector in an |

emergency serv;ces operator can test specifically for the
presence of thls characterlstlc smgnal to determine
'whether a telecommunlcatlon devxce for the deaf is calling
the emergency.servlce. The TDD capable of emitting this

signal is capable of doing so in a fashion that 'is not -~

disruptive to communicating with existing TDD in the

field, is capable of actuating all present auto-activation
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equipment and 1s non-disruptive to existing emergency
service networks.
It is an object of the present invention to provide a
- telecommunication device for the deaf which is more
5 certainly capable of properly being handled by an

emergency service operator.
It is another object of the present invention to

provide a telecommunication device for the deaf that
identifies itself in a characteristic manner, even when 1t
10 is the calling station, so that reoeiving equipment can
properly mechanically and automatically handle such a call
from such a device. ' '
It is another object of the present invention to

’provide a commnnication protocol for TDD communication
15 that permits a calling TDD to identify itself while still
being compatible7withall'existing TDDs-in use.

It is also an object of the present invention to
operate so as to automatically 1dent1fy a calllng TDD to a
receiving statlon'without the need for user action.

200 Further objects, advantages, and features of the
e present invention wmll become apparent from.the following
spec;fxcatlon'when taken in conjunctlon‘W1th the

'accompanyxng dr&wzngs.-;[fffff“  .

Br;ef_Descrl;tiOn ofthe,Drawings

25 '. ., | Fig ]_ is a 5chemat1o d.‘z.agram Of a TDD hardware.

Fig. 2 lllustrates schomatlc deta;ls of the analog

\cmrcult of Fig..l.,,ﬁ?f&*{*ffy:

Descr;ytlon ofuthehlnventlon

In accordance*wzth the present inventxon a

\ffg 3O° o tolecommun1cat1on devzce for the deaf has built into it a

~_ function so that it is automatically solf-ldentlfylng
"5  “th1s self- 1dent1flcatlon procedure and capability is
" ""“apart;cularly useful for communlcat;on'wlth emergency N
' serv1ces, but is also genorally useful and functional in

V"gBS"7;evervday commnn;catlon The manner of self-identification

' by the TDD of the oresent lnventlon is particularly
.lntended to be botn dlst;nctlve and unlikely to lead to
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erroneous signals. In order to understand best how this
functionality will be implemented, it is first necessary

to understand the fundamentals of a typical TDD.
Shown in Figure 1 is a schematic block diagram of the

5 function of a typical TbD. In the TDD of Figure 1, the
user types on a keyboard indicated at 12 to input
characters into a microprocessor indicated at 14.
Characters which are received or transmitted by the
microprocessor are also displayed to the user on a visual

10 electronic display, indicated at 16. Characters may also
optionally be displayed by means of a hard copy pfinter,
indicated at 18, which sOme TDD include. The
microprocessor 14 is largely responsible for the
implementation of the various timing and decoding

15 functions of the TDD. The microprocessor has data and
- address buses, jointly indicated at 20, which connect to a
read-only memory (ROM) 22 and a random access memory (RAM)
24, ,Appropriatejcontrol lines 26 and 28 connect to the
ROM 22 and'RAM;24"SO as to control the operation thereof.

20 The ROM is lntended to contain the program'Whlch dlctatee
the functional 0peratlon of the mlcrOprocessor 14. The
RAM.lS utlllzed as a holdmng place or stack for data
comlng ‘into or out of the TDD In some TDD, the
m;croprocessor, the RAM.and the ROM are all combined in a

25 - smngle lntegrated cmrcult,‘whlle in others they are

separate cxrcuxts..:_ , .
“As an addltlonel output, the m&croProcessor connects

 through analog cxrcultry 30 to one of three separate
outputs. The analog C1rcu1try 30 is, most preferably a
30 ?medemm' One output of the analog circuitry 30 could be a '
telephone d;rect connect Cchthry 32 which connects the
modem.dlrectly by'hardw1r1ng lnto the telephone network.
A second,pess;ble.output from.the analog circuitry is
. through an‘acouStic Oﬁtput 34'intended to'audibly'connect
35  to the mlcrophone of a telephone handset. At 36 is
~ indicated acoustic 1nput circuitry connected to a
mlcrophone, which is intended to audibly couple to the
speaker in a telephone handset The acoustic output

speaker and the acoustic input microphone may be connected
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through a so-called "acoustic coupler" to a conventional
telephone handset. In any TDD, either the hardwired
connection or the acoustic connection is provided, and
sometimes both.

Shown in Fig. 2 is a simplified schematic of how one
implementation of the input and outputs of the analog
circuitry would work. For data coming into the terminal,
the audible input from a microphone or telephone is
translated into electronic components and then presented
to an amplifier 42. The output of the amplifier 1is
presented to two phase locked-loops 44. One of the phase
locked~loops 44 is tuned to a frequency of 1800 Hertz,
while the other phase locked-loop 44 is tuned to a
frequency'of 1400 Hertz. 1800 Hertz and 1400 Hertz are
the'designated carrier frequencies for standard Baudot

- communication. On the output side of the circuitry,

output signals are presented to a LPF (low pass filter)
transmit wave shaplng circuit 46. The output of that
circuitry, consmstlng of alternate 1400 and 1800 Hertz
signals, is presented to;an ampllfler 48 which is

hardwired to the speaker or'telephdne line.
In its oPeratlon, the TDD of the present invention

- will, unlike conventlonal TDD, lnltlate communication

transmission on its own. The.sequence would work as
follows: .The.TDD makes.a call to a remote facility. Once

‘the communiCatiOn link'is established first there is a
'_-pause or delay“which ls specmflcally intended to be enough

time so that the user can see call progress on the signal

.llght on his own TDD. The tlme necessary'ls somewhat
..varlable, but a delay of seven seconds has been found to
be suitable. The TDD is receptlve,.durlng this first
:delay"period  tb'received déta transmissions and, if data
is recexved the autowldentlfylng SLgnal may not be sent.
'quter this delay, the TDD transmlts a message of two or
more characterlst;c,and specially timed characters. The
message is also transmitted in a unique fashion. After
each character is transmitted, the machine pauses for

another delay time period. The delay time can be
variable,'anywhere from one to two hit times to one to two
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character times, a time period of approximately 176-352
milliseconds. Thus the machine sends a first character,
pausés, sends a second character, pauses, and sends a
third character. The total lapsed time of that sequence
is preferably the equivalent of 5 character times or less
under standard Baudot protocols. During the pauses
between transmission of the individual characters, the TDD
examines the incoming telephone signal line to ascertain
whether a response, in the form of data reception from'a
remote terminal, has been received. The pauses are
necessary in order to sense incoming data characters from
the remote terminal, since TDD communication is simplex
permitting only one station at a time to transmit if data
is to be understood. If a response is received during one
of the delays, the TDD ceases transmitting the
self-identification code and commences normal
communication between the two users. A time period for
the pause of anywhere,fromonecr two bit times to a
character time (5 ~350 milliseCOnds) are sufficient to test
for such a responsive transmission. The pauses must be
less than three seconds for the signal to trip the TDD
detectors. . I '

It is advantageous that the self-identifying code be
more than one character. Slngle character codes are too

 prone to false trlpplng of detectlon equipment.

Consequently‘many'exlstlng TDD detectors may require more

- than one character to trip. Slnce ‘the TDD tones (1400 and

1800 Hertz) are well'w1th1n the range of normal audible

'sounds in the envzronment it is advantageous that the

detectlng devxces located at emergency service facmlltles,

or other faCllltleS'Wthh 1nteract'w1th TDD equipped
users, have features de81gned so as to m;nlmlze the _
connection tlme of TDD calls to hearing operators. Thus

it is lntended and desxred that the TDD

self- 1dent1f1catlcn code be very distinctive and not one
llkely to be repllca;ed.ln the background environment of
any hearing person’s call.

It has becn found herein that three characters

transmitted in the pattern described above satisfy the
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criterion. In particular, it has been found desirable
that the three characters specifically identify the text
device. This can be done most conveniently by typing the
class of the device. In North America, what would be
typed, in the most preferred version, is then "TDD,". or

"TT ." In other words, the first character would be a "7T"
and the second and third characters during the
self-identification sequence would be a "D." In this way,

once switching has been made at the receiving station to
the appropriate TDD-equipped operator, what would happen
is that the operator would see on his or her TDD a
confirmation that a TDD is seeking to communicate. The
character sequence can be varied to other indications,
such as "TT " (T,T, space character) for “text-telephone”
or other codes or acronyms.

' It has also been found that the three character,
format described here, i.e.\@haracter l, pause, character
2, pause, character'B, long pause, repeat, is particularly
effective and efficient.f It has been found that devices
which detect TDDs‘(TDD.detectors) vary in what threshold
is determined to represent TDD communications. Some TDD

‘detectors require two characters within four seconds,

while others require three characters within seven

'seCOnds "The'TDD self—identificatiOn protocol described

here trlggers all known TDD detectors and provides a
V1sual self~1dent1flcatlon to a receLVLng TDD if on-line.
' ‘When.normal communlcatlon is established between the

'calling TDD and the called TDD, the self-identification

signal is ceased. A timing circuit continually and

| périodicaliy teSts'whetherVeither'transmitting or
 rece1v1ng transmissions are occurring. If the TDD is
~ne1ther-send1ng nor recelv1ng data for more than a
-'premdetermlned perlod,of time, the TDD again commences_the
 auto~Ldent;f1cat1on,sequence. A suitable period of time
for the“TDD toiwait prior'toinitiating |

'self ldentlflcatlon again is imposed. This time period is
'typlcally.more than six seconds. The function of this

resume TDD self- identification sequence is to remind the

‘other terminal that the TDD is present on the line and

i
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awaiting communications. This periodically repeated
signal is also useful to identify a TDD call if telephone
lines are switched or put on hold. Since the TDD is
periodically identifying itself, a hearing person picking
up the telephone line connected to the TDD would hear.a
characteristic.tone sequence and know that TDD
communication is appropriate.

Thus the TDD of the present invention is intended to
identify itself automatically, without user input or
action. Since the automatic self-identification happens
inherently at the commenCement of each communication
session, oncethesedevicesferewidespread, receiving
devices can begin to test’ferfand detect the automatic
identificatiOn signal to identify automatically the

' ldentlty'and/or type of the calling station and display

the lnformatlon for the user.' This automatic
Ldentlflcatlon also faCLlltates calls to telephone lines
handled by hearlng users (e. f”"91l" centers) who will

' promptly be notlfled that a TDD lS on the line due to the
-tones recelved § et B

It 18 to be antlcxpated the present invention is

| _subject to much'modlflcatlon and varxatzon but it is
1 understood that the present lnvent;on embraces all such
.forms thereof as come~w1thln the scope of the following
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1. A telecommunication device for the deaf
comprising
a keyboard;
5 a visually readable display;

10

15

20

'_25'

30

35

a microprocessor connected to accept input data
characters from the keyboard and to present data
characters on the display:

an analog input circuit adapted to being connected to
a telephone line so as to be responsive to the reception
of Baudot tones over the telephone line and also connected
to the microprocessor so as to provide a digital input to
the microprocessor of the data received‘over the telephone
line; '

an analog output line adapted to being connected to
the telephone line so as to be capable of presenting
Baudot tones over thetelephoneline and also connected to
receive data from the microprQCeSSOr and transmit Baudot
tones encoding such data over the'telephone line; and

a memory’dQVLce connected to the:mlcroprocessor
contalnlng the program code for operatlon of the
microprocessor to control 0peretlon of the

. telecommunlcatlons dev;ce to generally'(l) receive data

entered from.the keyboard (11) present ‘entered data from
the keyboard on the analog output line, (111) receive

input data from.the analog znput line; and (iv) display
data from.both the keyboard and the lnput analog line on

the display; the program code causing the device to

automatically transmat onto the telephone line an

’1dent;flcation sxgnal lncludlng at least two characters,
'.the two characters being transmitted in less than three

seconds.

 2. A teledOmmunioation'device for the deaf as

-olalmed in clalm.l*whereln the characters of the =

ldentlflcatlon are separated by pauses and the
transmlss;on of‘the identification signal is suspended if

a transmission is received during the pauses.
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3. A telecommunication device for the deaf as
claimed in claim 1 wherein the transmitted characters

identify the calling device to a receiving device.

5 4. A telecommunication device for the deaf as-
claimed in claim 1 wherein characters transmitted are the

characters "TDD."

5. A telecommunications device for the deaf as
10 ~claimed in claim 1 wherein the characters transmitted are

the characters "TT oM

6. A telecommunication device for the deaf as
claimed in claim 1 wherein the device is programmed to
15 Trepeatedly transmit the identification signal until a
response is received. o

7. ‘Atelecommunication device for the deaf as
claimed in claim 1 wherein device is programmed to

20 .additionallthranSmit the identification signal'whenever
‘no data is received or transmitted for a preselected time

lnterval.“-

. 8;* .A.telecommnnlcatlon dev1ce for the deaf as
25 claimed ln claxm 6'where1n the txme interval is more than

'51x seconds. ‘ r

o ""9 .A telecommun;catlons devxce for the deaf as

'claxmed in claim.l wherein the sxgnal includes three

30 .characters,'with delays 1nterposed between them, the
-;s;gnal transmlttlng all three characters in less than four

seconds.
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microprocessor connected to receive data from the keyboard
and present data to the display, input and output analog
5 circuits to connect the microprocessor to a telephone
line, and a memory circuit comprising the steps of
(2) initiating a communication session with a remote
device:
(b) prior to receiving communication from the remote

10 device transmitting onto the telephone line an
identification signal including at least two characters
while pausing between the characters to test for
transmissions by a remote device, the pause being for less
than three seconds: and '

15 (c) 1if and when data is received from the remote
device, ceasing transmission of the identification signal
and initiating,normal communications.

1ll. A method as clalmed in claxm.IO'whereln in step

20 (b), there is a pause between each of the characters of
the 1dentiflcation slgnal sufflciently long so that the

- device can detect receptlon of a data transmission to it.

12. A‘method as clalmed in claim 10 wherein in step
25 (b), the»characters transmltted identify the calling
devxce to the remote devzce.-

13. A.method as clalmed in claim 10 wherein in step
(b), characters transmltted are "TDD." |

30
' 14, Aymethod as claimed in cla;m.lo'whereln in step
(b), the characters transm;tted are "TT .
15, }A.method 33 ¢laimed in claim 10 further )
35  comprising the step of during the communication sessionif

-,and'when there is no transmission and no reception of data
for a preselected.tlme interval, recommencing periodic

transmission O£;the identification signal.
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