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(57) A telecommunications system with a call waiting feature, comprises a central office and a plurality of subscribers.
The system includes an arrangement for transmitting a signal over an off-hook line to alert the subscriber to the
presence of an mcoming call, and a cancel call waiting (CCW) register at said central office. The CCW register 1s
assoclated with each subscriber line and 1s set to cancel the call waiting feature 1n response to receipt of a cancellation
code over the associated subscriber line and 1s reset upon termination of a subsequent call. The central office further
comprises a delayed cancel call waiting (DCCW) register for each subscriber line with at least a first state and a second
state. The DCCW register 1s set to the first state 1 response to receipt of a DCCW access code transmitted over its
associated subscriber line. An arrangement 1s provided for checking and resetting the state of said DCCW register
when the associated line goes off hook 1n response to an incoming call. The CCW register 1s set in response to detection
of a first state condition 1n the DCCW register so as to cancel the call waiting feature only for the duration of a single
incoming call.
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ABSTRACT OF THE DISCLOSURE

A telecommunications system with a call waiting feature,
comprises a central office and a plurality of subscribers.
The system includes an arrangement for transmitting a signal
over an off-hook line to alert the subscriber to the
presence of an incoming call, and a cancel call waiting
(CCW) register at said central office. The CCW register is
associated with each subscriber line and is set to cancel
the call waiting feature in response to receipt of a
cancellation code over the associated subscriber line and is
reset upon termination of a subsequent call. The central
office further comprises a delayed cancel call waiting
(DCCW) register for each subscriber line with at least a
first state and a second state. The DCCW register is set to
the first state in response to receipt of a DCCW access code
transmitted over its associated subscriber line. An
arrangement 1is provided for checking and resetting the state
of said DCCW register when the associated line goes off hook
in response to an incoming call. The CCW register is set in
response to detection of a first state condition in the DCCW
register so as to cancel the call waiting feature only for
the duration of a single incoming call.
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This invention relates to a telecommunications system
with a call waiting feature, and more particularly a
telecommunications system where a plurality of subscribers
are connected to a central office in such a way that a tone
is transmitted over an open line to alert an active
subscriber to the presence of a second incoming call.

Call waiting has been offered by most telephone
companies for a number of years. If, for example, the
subscriber is awaiting an urgent ihcoming’call he or she can
continue to use the telephone without fear of losing the
important call. On receipt of the call waiting tone, the
subscriber can terminate the existing call in progress and
speak to the calling party, or alternatively place the
previous call on hold and switch between the two calls.

Call waiting is a very useful feature in the voice mode,
but unfortunately the transmitted tone interferes with modem
connections in the data transmission mode. Most companies
provide a cancellation feature which allows the subscriber to
enter a predetermined CCW access code and disable the call
waiting feature.

Call waiting can be disabled either at the start of a
call by entering the appropriate access code or during a call
by flashing and dialing the access code. The CCW feature is
automatically cancelled at the termination of the call.

The CCW feature works satisfactorily when the subscriber
dials up a remote computer and initiates modem transmission.
However, as a securlity feature many host computers operate in
the dial-up/dial-back mode. In this mode, the subscriber
dials up the host computer to enter the computer system and
his personal identification code on the telephone key pad.

He then hangs up. Subsequently, the remote computer dials
back the subscriber and establishes the modem connection.
Unfortunately, in this situation the standard CCW feature
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does not work because when the subscriber hangs up his phone,
the CCW feature is automatically cancelled. After the
subscriber's modem has answered the incoming call, it is not
feasible to flash and enter the CCW code because the flash
computer immediately breaks the modem connection.

An object of the invention is to alleviate the
aforementioned disadvantage.

Accordingly, the present invention provides a
telecommunications system with a call waiting feature,
comprising a central office and a plurality of subscribers,
sald system including means for transmitting a signal over an
off-hook line to alert the subscriber to the presence of an
incoming call, and a cancel call waiting (CCW) register at
sald central office, said CCW register being associated with
each subscriber line and being set to cancel said call
walting feature in response to receipt of a cancellation code
over the associated subscriber line and being reset upon
termination of a subsequent call, the improvement wherein
sald central office further comprises a delayed cancel call
waiting (DCCW) register for each subscriber line and having
at least a first state and a second state, said DCCW register
being set to said first state in response to receipt of a
DCCW access code transmitted over its associated subscriber
line, means for checking and resetting the state of said DCCW
register when the associated line goes off hook in response
to an incoming call, means for setting said CCW register in
response to detection of a first state condition in said DCCW
register so as to cancel said call waiting feature only for
the duration of a single incoming call.

By providing an additional DCCW register, the subscriber
can activate the call wait cancellation feature for the
subsequent incoming call so that when the host computer dials
back either the CW feature is cancelled ot the CCW feature is
activated. On initiation of the incoming call, the DCCW
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register is reset and the CCW register is reset upon
termination of the call in the usual manner. Consequently,
upon termination of the incoming call from the host computer,

the system is restored to its normal operative condition.

The invention therefore overcomes the aforementioned
problems of the prior art regarding the use of the call
waiting feature in dial-up/dial-back systems.

The invention will now be described in more detail, by

way of example only, with reference to the accompanying
drawings, in which:-

The single figure is a block diagram of a |
telecommunications system implementing a delayed cancel call
waiting feature in accordance with the invention.

Referring now to figure 1, central office 1 with switch
2 has subscriber lines 3, of which two are respectively shown
connected to a dial-up host computer 4 through modem 5 and a
computer 6 through modem 7 at a subscriber location 8. The
subscriber also includes a telephone line with standard
keypad 10. The subscriber is normally provided with DTMF
dialing.

Each subscriber line 3 is associated with a standard
cancel call waiting register 11 connected to a call waiting
processor 1l2. 1In accordance with standard cancel call
waiting implementation, the subscriber 8 can dial up the
central office 1, transmit a special CCW access code to set
the register 1l1. 1In response to setting of the register 11,
the processor 12 cancels implementation of the call waiting
feature in switch 2 until termination of the call which
automatically resets the register 11.

In accordance with the. invention, a second register 13
acting as a delayed call waiting (DCCW) register is
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associated with each subscriber line 3. When the subscriber
8 transmits an access code, which can conveniently be a four
digit code which is different from the normal CCW access
code, the register 13 is set. The register 13 remains set
after termination of the current call.

On receipt of a subsequent incoming call, the processor
12 checks the state of register 13, and if it is set,
automatically sets the normal CCW register 11. The processor
12 also resets the DCCW register 13. Consequently, the CCW
feature is implemented for the duration of the incoming call,

but upon termination the call waiting feature is restored in
the normal manner.

In either case, when the CCW register is set and the
incoming caller hears the normal busy tone. Once it is
reset, the incoming caller hears the ringing tone and of
course the subscriber is alerted by the call waiting tone in
the normal manner.

The described arrangement solves the problem outlined at
the outset in that in the event of the subscriber dialing up
a dial-up\dial-back host, he can first enter the DCCW access
code through his telephone keypad 9. When the dial-back call
from host computer 4 is answered by the subscirber’s modem 7,
the processor 12 sets the normal CCW register 11 and the CCW
1s implemented for the duration of the incoming call from the
dial-back computer while modem transmission is completed.

Subsequently, the system is restored to its normal CW (call
waiting) condition.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS :

1. In a telecommunications system with a call walting
feature, comprising a central office and a plurality of
subscribers, said system including means for transmitting a
signal over an off-hook line to alert the subscriber to the
presence of an incoming call, and a cancel call waliting
(CCW) register at said central office, said CCW register
being associated with each subscriber line and being set to
cancel said call waiting feature in response to receipt of a
cancellation code over the associated subscriber line and
being reset upon termination of a subsequent call, the
improvement wherein said central office further comprises a
delayed cancel call waiting (DCCW) register for each
subscriber line and having at least a first state and a
second state, said DCCW register being set to said first
state in response to receipt of a DCCW access code
transmitted over its associated subscriber line, means for
checking and resetting the state of said DCCW register when
the associated line goes off hook in response to an incoming
call, means for setting said CCW register in response to
detection of a first state condition in said DCCW reglster
sO as to cancel said call waiting feature only for the
duration of a single incoming call.

2. A telecommunications system as claimed in claim 1,

connecting a local computer and a remote computer via modem,

said remote computer implementing a dial-up/call back
feature.

3. A telecommunications system as claimed in claim 1, |
wherein said DCCW code is entered via the telephone key-pad.

=-r ": LS rv . ?, -:-- r - C:C . r_,,: --'f'.'_"l' .:‘- ‘.‘l:-i" ‘-‘h~ u.v.'- " '.- . - ."‘ .-.v
‘.}~co|_0‘;. .‘1:1‘7‘.-: . S . 4.;0"-. . et - ’-_"‘ e L.
LR P S LR . . . . L - ' . i —
e Db IR A o g S ”ha SR P MR LY -ty A
-...-:u-,«i--‘,ﬁsb..u-;, ) . L Sw e e 0w T, YIRS L
‘e ¥ b, e et e T . . L B T ' " - e .
b “f“k"?\‘tﬁ \,_,.'t ".’(...‘I t » i 4 we .|“‘.’:“-‘ .'.: ;-'--‘_". - .\}r__s_ . r i .
f, . ".?~;'~1.'.;)‘ &cfr.‘a; s BT PR {_,.l‘....‘ P E e ey . -|:.l..‘. . R L.
ia ™ ey l;-t Ve L l‘iq-’ [} - ) v ','-‘»_-.‘.."" fe "i* . V. | -'-, .3 "“"_‘
‘_‘} -“\ﬁ x",...’o. w T .";“.‘ LI LIS Ll o ‘.."'/'p' Yaiw Vel . ey et '.‘;-_" .
v e Patv, - A -t . . WL v.'Q'J .:..: ,u-.' |‘ PR ‘.‘ :, .
.'.,z k-"p‘.. (",.’_..'f“: -‘..-1 . LA "' - ‘.: L _J.‘.'T " “‘g‘;‘:_‘; . . -‘.’_ . . .’." 5
K .-s -y .‘} "’_' .t £ i A . Tttt oy .,;. . _.o'l'.-;, 3 . 4 = 20‘. . . T
. el . “'._\ -~ | . " . . M oo - . . \.. - 3 . - .
' . b.-"” , v 4 . . . - Ll B R . o .]' ¢t ., .
R - .-.«'..f..‘-?(.‘ﬁ'., NIRRT A & N A SIANE s AR o ' e
N e B S - Y .| “’ .--p_t"". "" . v - . L
e ' ' - o e )L . e v gt
Tt ' f Y v‘.]z“ . it M -'.'\-,.) " :".-»" L ,’.' P 4 T .\i“ ‘ "t .
Q\(*,‘-\:,_‘"a‘ ..“, . r: LY rd L o ‘(,t.t‘»c N .w_,o, -1 et . e . b e,
REPENS L v . e e e SRR R e RS % S :
" -‘\.'.(‘ . ‘J' 0,‘f - . e, .'ihqu"., . . .{,“"f‘ - \:; ‘.?' . "’.' ‘(5‘ - Yo Py 4 . iy
"<\ . ST NI et x LR L S N N . f LN, Lt
t""a‘--".i' T 1 R R BT O AT ST BN T | A St g T P PO 4 <4 2 v
P T Lo 4 .} « o Ame ; vy 20,8 b - Ly ' ) ."‘ . s ' PR L I K ‘* . B . .
LN ) a - n {, ¢ Y 4 . -0 . . . LPEIL - )',‘! ey " 1
IR S P L o ey T R R . et ma EMALEE S Ly x
8 . ' + - Vay - - e, o » ol . - . 1 et
oo " d d f‘. - “mae . . t ’ , .
4 - e o, s e o e [ . . S N ' . tas N a N - .
. . oePAL N, . . .. . R . . [} ". . , y. . - ’ v, o2
"R | A T w0 o e . - ' ' .
' ."." o 1.v.' ¢ d oy i N EEPLPNE PN et P ' .
R4 r® ! s s gt 1 e . . ' ’ .. .
o v 4 . * . THATy . ¥ L * T - ' . -
- - W e - . . R 1 N r - L] )
A . PR AR S : P - - =g
. % L. ety it Y . .
J LT S .'i 1. L v 4 P ‘,, ' :‘g“ .-'I * ' . * - E ' "
- o . ,‘?'.:. .- i s " ° ‘\_' -t 1 N 0‘_ . . L) '1.‘ - 4 . ot - ‘
Vg : . ~ e, . . N o
€ 7 e . PRSI s f . o
A . £, .7 . LU TR « - t o
AL - i ’ e e R, o . ;
k)? .”':.‘s't‘t 2'." """ '0“.:‘:14. :q- -..: ".3." ’ r "( fe W N ‘
¢ '-a"‘ dy o Wt o~ . - s . v
< LV B 2 4 a0 eI ol S S ' ',
. ] .0 . - . sita g o ] ..~ ’ [
a J -4"1‘ .:’.f* I . . 2 1.-.. J ot ‘l ¢ l'
T S S R SRR
Zied Bae LA i ! ' . '
) . + v o 8 B I 1
2 ;,g ] 4 o 4 ' PR, f " .-
. - N e ! . .
":‘ ‘.‘ ‘rﬁ - . " -".l' '.‘ f
¢ B D 4 ¥ L pigr .
'1-',- 4, .\,'1‘ * y SN A Crey d
e ‘ .0" ! ."J g ) e "u!'"l‘
AT ST TR L PR
e Ay AP A |
,".l " “...j‘ ’ . .'I T le L "
S XA ‘s o ¢
v -y . '
' ‘r . a' ‘ .
. - ] - e
n 7 s L4 L .-}|
’, _‘l ' . ' \‘
T - . ' .
VP , ,
. | 4 )
N s ;! ‘

.....

nnnnn



- A RSRYA431

.

| HOST
| MODEM COMPUTER

SWITCH S

MODEM COMPUTER

E

REGISTER

v

|

REGISTER
|

PROCESSOR

o

FIGURE

. - .
PR ——— .
. ",'!-‘... iy :1",‘.... — -, .-_-‘,".'-.-- R R T - et ot emt sy - -
. i e v, e a =R oo e a s ola W may o N LR N SR e 0w LT e T Seaemeswtee :
.- v e - . . - s W e . . oy . - -r . M "
. ] ] = = \a “"en - L&) - h 4 ' . @ N - e " o - et - ', T ’ . - L ot N ' o -~ Tt bl o
- . : - -.:,", -.l . "" o o ; . ) g - o L LR '-'.(.. ] . C— 1+ en b - . . = - + - = Frd - 1 - -
. s - ' : : . K : - . ¢ . . 4" 8 - - v »
." LA .‘”.{,,\‘ r" 4 v . ‘;‘ ,'t" . . - . :4 .‘,"‘: P . ' . * - ' . ' *r s .' 4 i v e N . ) .‘. - e T
; ‘ . ) . .
- ) - - - . - - . - - : = ; ‘ : ) ' . | | |
> SRR - . &, T a2 Vg . , . . -1 d.T Y L . . . . . . . ' . . e *» & 4 . - - 3 . . . . C I - . - v v l‘ . - P
B 4 9 : ‘ . ; . e ¢ S .r v * ] ’ ' v ' - v .
[ « " .- - - . . LRI T * ' R ‘ - l ‘ : . | ‘
g ' ‘ " ) e ‘ . : . e LT . 'y v L - . . . / . ¢ - N - . . . - . .
' ) i e ; o . I . 2 D @ + weg g . o N 3 [ . - LI ’ + . - L L N » |
3 1"y ar . - . . v e 1 - 2 p . ] \J 1 ) v . - . LT . . - . t. - e ’ ) ) ' ; ) . ‘
- : . . .‘“.‘ . . . PP . . . « b . . I . P - [ . < - N . - - N 4. " oa - . . ‘q s - 0 ‘4 .~ . N .
. . . J - - 0 . - . ’ - - " ! - ' N N i ’ ’ )
F] N - e~ =~ 1 ' - , . . v e ' ) ‘ ' g :
. - - - ' ' ; i
) > R g A . ) . ] - - . a N - . «r . " " 0 - 0
. ; " - . . . . - - PO . - . . 0 . . e ' Y ' o
N ciq . J;'ss\-' . P . . ) . .. @ L ¢ - L. e e - "o 4 T : - ’ e i ) E " | .
] ./ .. A o . - N Pl '|l - - . - L4 - - . . ., -~ - -, - .
- e b L ek, - - . - =t N ‘ - ‘ ) N ' ) . . ’ - |
- ,P e N ¢ . T . & e ' M - ‘ ‘ ! ’ ) ‘ . - ‘ .
: ; ) . . . . ‘ . ' .. . . . - . L. - .. ' 0 - - ' . .
v - . . . . - s ? . . . . “u ' e * E ’ " - ‘ - : ‘ |
R TR PR T . ‘ - s " . ’ -t 'e. . v . T ) ’ ' ’ ' O . . | . - |
) . . . [ -
v - ,.“ N - . y - 2 . :. " v, et ' ' 4 L 5 ’ ' ‘ PR * = ) ‘ ) . .' ) : ‘ : B
- - b - . - ! : - - -
L » - ) ’ . - - . . - - . - .
. . ‘J - ! » . . . . "i ’ . . * v 4. . R AP e .‘." ‘e ‘ i ) ‘ . . ..‘: . ‘ .
. . J E A .. R . .- \ . . '] - ' . 1 > . . - . N ) - N ' ¢ . - -
- . - k ) . |
- o - L4 - ' ’ ‘ ~
A - - > -, i € . ' . * . - -, * W » - - ’ . . ‘L ) ' ’ | . ‘
- . e - v - N . ' N ) ’ o ’ ‘ -
+ - - ' -, e - " & " rer ' . - . ¢ . ' L] . -
P .. .. . . . . - - 2 ‘. ' - . . - - r - av ! L4 . .
PRI + ¢ . - " - - -~ . . I ol e ' ) ‘T ' | . ‘ | . ‘ |
| ] . ) s . 4 . ’ . -
- - o . R . . ' . .\ . - . ' '
. v - ' F] ' ’ o 0 . ' - « ! *l ’ . ) i :
5 l . - . . \ , . v ‘e - . ’ H ' . v o 4 . . . . . . ¢
. '
. . . . ' 4 . b S ‘ *
- . . - ' )
. . - - " 1! r - - - - - - . - ' 4 ' ‘ ‘
- " :
- ’ 1 . . ' . . N ‘e ’ ~e " ' )
-a . . . " - v . o + 3 4 * . ) . B
LI ' 1 v i ' ’ . . ' .
' ' ' . . . . N ! e
. . ‘ ‘ . . * 3
- ’ ‘ ‘ ' ' ‘
) .. ) r N [ .
L . ’ Y ' ! ) ‘.'
. ' (] ’
- - N ' ' |
. - v ¢ o .
. . ' - - ‘
- - * ' ‘ ‘ '
. . . PP .’ vy r- . N . ‘o
. . 4 - .o - . 0 + r - Q ’ 5
.
‘ "N » 8 A . - ' v ? " )
. - A ) * sy . . - - ¥ . ] . 0
L . . - ! ) ‘ ' .
ol ' .o . . ' 1 ¢ ' ‘ v & el ' ' a |
L . ’ .
] y a v, " e -~ F . ! b ’ - | ‘
' 1 ¢ ' ‘e ‘ ' r |
- . Ll . T, L] v .
. . . . f ] > ' . ' . ‘
. X ) ) , - . . ¢+
. . . |
. ¢ P - " : * . r . ‘ . ' ‘
) ‘ .. . . . ' 4
N
. ' 4 4 1 ]
> - ¢ [ v ' ' ' )
I | . ' ' % ' ) |
3 . - - -
. '
._ - - ' L ' ' . I
. '
3 . T . ' -
.. . . . -~ L
'
. o L
- . ' . '



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings

