2257330 MAI NTENANCE OF TELEPHONE SYSTEM The present invention relates to

t he mai nt enance of tel ephone systens, and nore particularly to a nethod and
device for naigst?di3® ng a pritvate branch 5 exchange (PBX) system Wth
reference to Figure 1 of the acconpanying diagrammatic draw ngs, a centraig
processing unit (hereinafter called CPU) 101 controls an overall operation
of a known PBX systemso as to performall kinds of 10 functi ons and
establish a speech path. A nenory 102 conprises a -ROMfor storing a program
and an initial service data to generatk-a basic call and performall Kkinds
of functions of the PBX systen1and a RAM for storing tenporarlly dat a
generated while 15 AINTENAN P ¢ of the CPU 101.

An interface circuit 103 is connected bet ween the CPU 101 and vari ous
structural elements of the PBX systemand interfaces all kinds of signals
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subsc§i begxé B PBX)rsystéml, establishes an extension speech | oop under 25
a control of the CPU 101, supplies an electric current to the tel ephone set
111, and interfaces all kinds of state signals and voi ce signals between

the switch cirguit 104 and subggcri ber tel ephones 111 or 1 -,2-
Wfth reference to f’fgure of the accompany?ng d1iagramma

drawings, a central processing unit (hereinafter called CPU) 101 controls an

overall operation of a known PBX system so as to perform all kinds of
‘10 functions and establish a speech path.

A memory 102 comprises a ROM for stoﬁng a program and an initial
service data to generate a basic call and perform all kinds of functions of the
PBX system and a RAM for storing temporarily data generated while
15  performing a program under a control of the CPU 101.

An interface circuit 103 is connected between the CPU 101 and various
structural elements of the PBX system and- interfaces all kinds of signals and
data generated while performing an exchange function of the PBX system. - (
20 A switch circuit 104 exchariges all kinds of tone signals, dialing data and |
voice data through a channel designated by a control of the CPU.

An extension circuit 105 is connected between the switch circuit 104

and a subscriber telephone set 111, establishes an extension speech ioop under

25 a control of the CPU 101, supplies an electric current to. the telephone sei
111, and interfaces all kinds of state signals and voice signals between the

switch circuit 104 and subscriber telephones 111 or 111°.



A general office line circuit 106 is connected between the switch circuit
104 and the public swtching tel ephone network (PSTN), establishes an
office line speech | oop by seizing an office |Iine under a control of the
CPU,101, transmts all kinds of state signals and voice signals received
fromthe office 5 line to the swtch circuit 104, and in turn transmts
the voice signal and state signal fromthe switch circuit 104 to the office
line. ADD(Drect Inward Dialing) office line circuit 107 is connected
between the switch circuit 104 and the P§IN, connects a call signal to the
10  subscriber 111 directly according to a dialing signal fromthe office
line by seizing asQid __.Lm.,cy_ LRI 0y £ | RradtRd ¢ ‘%‘g‘p&, | pt.erf aces
al | kinds of si gné%&ae?; Vol czﬁgi%ﬁg S eitgvfgiei&e%tﬁgb t'ruﬁlﬂgﬁ#?h@%w tch
circuit 104.104 hid/kthe public switchive! telephonel nefwork (PSTNY, establishesiah offi€e i s 15
connected to the switch circuit I04, converts a received dialing signal

i nto di git al lineispeechdlaopaby rseizing tant afficadirePunderia control of thecCRU 101,
circuit 109 is connected to the switch circuit 104 and transmts a

desi gnat ed t&aBsmityal kinds pﬁéwwanlsmdcumcemaﬁﬁa@ww@&m ¢he effigte cPU
101. An gnp oyt gut ci.rcuit | S._gannec . Q) nal _{.er.m 112
and prin erufié%y%ﬂ}? %m:ﬁl*‘ .gflf éesangdf'c“ ,%&%@%g&f%rﬁ&‘h[w and .
t he PBX syst _ r: ThaC QAR boird it t ~aAikLy- t el ephone system nmay
be used in pfig}c‘he!ngﬁht ﬁ‘eeC%pBgt(éﬁs)ggte{e"rtnﬂg @easce%ecgﬂédl%ve. 25 Cenerally a
function of maintaining the PBX systemis perfornmed by utilizing the

t el ephone set 111 or the termnal 112. |If an abnornal state occurrs on the

PBX system or chaAgPiP (Rirectinward Bialing)pfface bioe ciscuit 107 is connected
~ between the switch circuit 104 and the PSTN, connects a call signal to the
10  subscriber 111 directly according to a dialing signal from the office line by

seizing a DID trunk under a control of the CPU 101, and interfaces all kinds

of signals and voice signals between the DID trunk and the switch circuit 104.

A DTMF (Dual Tone Multi Frequency) reception circuit 108 is
15 connected to the switch circuit 104, converts a received dialing signal into
digital data and transmits it to the CPU 101. A tone generating circuit 109
is connected to the switch circuit 104 and transmits a designated tone signal
to the switch eircuit 104 under a control of the CPU 101. An input/output
circuit 110 is connected to an external terminal 112 and printer 113 and -
20  interfaces data between the external terminal and the PBX system under a
control of the CPU 101.

A key telephone system may be used in place of the PBX system as

_described above.

Generally a function of maintaining the PBX system is-pérform_ed by
utilizing the telephone set 111 or the terminal 112. If an abnormal state

occurrs on the PBX system or changing information of a subscriber is



-3- required, it is possible to check the abnormal state or change the

I nformati on of the subscriber by utilizing the tel ephone set 111 or the
termnal 112. However, it is difficult for a system operator or user to

mai ntain and 5 adni ni ster the PBX system by thensel ves because operation Qj
the PBX systemis conplicated and varied. Accordingly it is required for a
techni cian of the mai ntenance center to visit a site of the PBX system in
order to inspect an abnornal state and add or delete a function requested
by a user. 10 However it is dLI@LguIt to satisfy a user's

requi renent pronptly because the technician has to visit the site of the

PBX syste lgiedji' fgcéodgm S CREQE moﬂrﬁp ' ﬁéﬁfﬂ(%@ﬁ ihe i ntain
because o?b‘g nor’rga t at elg gl ng F‘nspecte gir?kt%e spot . Eﬁ@r‘ﬁnﬁ?eﬁl

ef fi ci encthekubsoritidpbysutilizingithe delephone setoErhus theterminalal1n of the
system may be inpossible during maintaining of the 15 PBX system Al so,

t he mai nt enance center needs to enploy a great nunber of maintenance

wor kers for satisfying . vario sers' requirenents. Preferredq epbodinents
of this i nvent IPWEYSH tib it diicull for b SHEISTL PRETRION 06 Usek 10, malntam g o PRX

Acor g Einiliele BT syeht bl idnid R holpeSopet i of MEFEXARER.

private bhgitghplicatidl 8fid VaB¥Y. SAéé&@iﬂé}?m%sr for & 46chiicifn 'ofolhe! ty and
conprising: 25"a renote mal ntenance cehter conhected to a public swtch

t el ephone maintewrancé eehtdr, tof visitoe site aifi the PBX systemy inardet ¢o insptcPRai
system receiving a reply data in response to said inquiry data, thereby

di agnosi n@baarma e and add or delete a function requested by a user.

* ~
- 10 However it is difficult to satisfy a user's requirement promptly because
the technician has to visit the site of the PBX system for direct maintenance,
and also it takes much time to maintain because of abnormal states being
inspected on the spot. Furthermore, efficiency of the PBX system is decreased
because an operation of the system may be impossible during maintaining of the
15 PBX system. Also, the maintenance center needs to employ a great number of

maintenance workers for satisfying various users' requirements.

Preferred embodiments of this invention aim to provide a method and
device for maintaining a PBX system which are substantially free from the - ~
20 above disadvantages.

According to one aspect of the present invention, there is provided a
private branch exchange (PBX) system with a remote maintenance facility and

comprising:

a remote maintenance center connected to a public switch telephone
network (PSTN), for generating an inquiry data to said PBX system, receiving
a reply data in response to said inquiry data, thereby diagnosing said PBX



-4- systemaccording to said reply data, and thereafter generati.ng a resdlt
data indicative of control of a maintenance function of said PBX system
controlling means for controlling a speech furiction of said PBX system 5
transnmtting said reply data to said renote nmintenance center, and for
sefting up said maintenance function of said PBX system according to said .
result data; office line connection circuit nmeans for interfacing said
renote mai ntenance center to said controlling neans through said PSTN, 10
swi tch circuit nmeans establishing a data gcomunication path between said.
renote mai ntenance center and said office |ine connection circuit neans by

said control]] i v Aath [ ' '

circuit near#is%g%{%gpgddngggs%{ig ‘s‘,’m &%‘&eiﬁaﬁi&&'ﬁ?&%gﬁéﬁ@%@?gﬁ‘? (;a?}al ng
means; for tih_éib’iﬂ\r&tdf%n‘iﬁlQ)f'd‘ﬂiﬁﬁﬁn&iﬁé@fﬁn&ﬁ&h%ﬁ'ﬁiémfs?'%ﬁﬁu'-'t means to
said controlling nmeans, 1n turn transmtting said reply data fromsaid

controlling neans to said switch circuit neans, and for transmtting said
result data fromsaid switch circuit means to said controlling 20 neans.

Preferably, said contallingmeansfoncentrolling spoaechifuaction pf said stem;
I nput/output, cirquit negns for, convertin arallel data or serjal data 25
re(F:)ei ved'f hrigATgmI “%?%!3&?9{3{ a3 to5ai @QF%“@F“W @n??fata&dr§§ SR el v -

means. T ocer iR AAAI0ES MR of B R 3y ehl AHig ool b ata 0=
means, for converting said converted serial data of digital - .
| office line connection circuit means for interfacing said remote
maintenance center to said controlling means through said PSTN; -
- 10
switch circuit means establishing a data communication path between said
remote maintenance center and said office line connection circuit means by said

- controlling means; and

15 a remote maintenance connection circuit means connected to said switch
circuit means and said controlling means; for transmitting said inquiry data from
said switch circuit means to said controlling means, in turn transmitting said
reply data from said controlling means to said switch circuit means, and for

" transmitting said result data from said switch circuit means to said controlling

20 means..
Preferably, said remote maintenance connection circuit means comprises;
input/output circuit means for converting parallel data or serial data
25 received through a data bus into serial data or parallel data respectively, and

thereafter producing concerted output data through said data bus;

- “MODEM means receiving the converted serial data from said

~ input/output circuit means, for converting said converted serial data of digital



-5- forminto serial analog data, and for converting an anal og si gnal
applied thereto into a digital signal, and transmitting said digital signal
to said input/output circuit means; 5 MODEM control i ng nmeans
receiving said serial data from said input/output circuit means, for
adjusting a state of said MODEM neans, anal ysing an output data of said
MODEM neans and thereafter transmtting an anal yzed out put data of said
MODEM nmeans to said input/output circuit means, and for checking a state of
carrier signal of said MODEM neans; 10 godec means receiving an anal og
signal from said MODEM neans, for converting said analog signal into a

digital sim- s1shRid t ) L L ﬂiég} ' 'tﬁ#ﬂi ] ai d
switch circul m?gg?lltslﬂi n-a ?é%hﬁﬁg‘épédg& Sﬁéggp\/l g 3??’3%*“%‘@ ven
tine slot inted dipithl igrial) and rtedismifthp) Saidodigital signal 16 said nptich dat a
into anal og da}ta%::md thereafter transmtting said analog data to s?giﬁd MODEM
means; andcibeuit meansans for buffering a signal of a carrier output end of

said MODEM controlling neans and transmtting the buffered signal to said
20 MODEM control ling nmeans according to a control of said MODEM controlling

means. Such a s furiher ri a0 i n face cijrcuid connected
bet vveen§sai d NMM@P@@%ﬁ%J&@%%tWQ ﬁ i ﬁﬁ@cciance-
25 of a si | Eifedi Stité A ing to
anot her aspect og t he pr‘&@%ﬁ@gwgﬁiﬂﬁﬁere |s&|;rg§\?i e ﬁaEWr¥v3 od for
remotel y naalysingiaddouvtpir dataiof saiMODEM mews sidsthereaficBitansmitting an

analyzed output data of said MODEM means to said input/output circuit means,
R \/

and for checking a state of carrier signal of said MODEM means;
10
codec means receiving an analog signal from said MODEM means, for
converting said analog signal into a digital signal and thereafter transmitting that
digital circuit to said switch circuit means in a given time slot, and receiving
data of a given time slot from said switch circuit means, and for converting said
15 data into analog data and thereafter transmitting said analog data to said
MODEM means; and

buffer means for buffering a signal of a carrier output end of said
MODEM controlling means and transmitting the buffered signal to said -~ ~
20 MODEM controlling means according to a control of said MODEM controlling

means.

Such a system may further comprise an interface circuit connected
between said MODEM and said codec means, for adjusting gain and impedance
25 of a signal applied to or generated from said codec means.

According to another aspect of the present invention, there is provided
a method for remotely maintaining a private branch exchange system (PBX) by

a data communication between a remote maintenance center and said PBX



.a data conmuni cation betmeenﬁa_ﬁednte mai nt enance center and said PBX
-6- system through a public sw tchtel ephone’network (PSTN), said PBX
system having a renote mai ntenance connectioncircuit connected between an
§vpange controller and a switch circuit, ‘said method conprising the steps
of ™ anal yzi ng i ncom ng |nfornat|on received through an office line
connection circuit of said PBX, controlling said switch circuit, and
establishing a data comuni cati on path between said renote maintenance
connection circuit and an incom ng port.of -a corresponding office line of
said office Iine connection circuit; 10Tttansmitting a response dat a

E:mgfein;a:i ve st ewbuﬁald. PB s Stemto“gﬁ@&w % 'ﬁgcence
center, and ga,ggageagtrem ARhBAARAY ‘Bné&ﬂﬁiéi? it Bo Hage A

dat a generate enance cen N response to sard
response datcyntrdliér Gadid switchCifcuit said method é&ﬂphsﬂ{gelhe%té of:nat i on

signal representative of a conmuni cation end is generated during the

mai nt enance operation, thereby interrupting said data comrunication path,
and initializing said remte 20 maj ntenapnce conpection circuit. Preferably,
the step df est analyging dacoming ammmn:atqcﬁweﬂatthﬂmﬂhp l!1‘!'~'eps -
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gener al a data communication path between said remote maintenance connection circuit

and an incoming port of a corresponding office line of said office line
—/ ... o
_ connection circuit;
10
transmitting a response data representative of a state of said PBX system
- to said remote maintenance center in response to an inquiry data generated at
~said remote maintenance center, and performing a maintenance function in
- dependence upon a result data generated at said remote maintenance center in

15 response to said response data; and

controlling said switch circuit when a termination signal representative
of a communication end is generated during the maintenance operation, thereby
“interrupting said data communication path, and initializing said remote

20 maintenance connection circuit.

Preferably, the step of establishing said data communication path

comprises the steps of:

25 when receiving said incoming information at a general office line
connection circuit of said PBX, connecting a speech path between said general
office line connection circuit and a called extension subscriber, and thereafter
if a conversion data is received from said called extension subscriber to said

remote maintenance connection circuit, establishing said data communication
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of fice line connection circuit and a called extension subscriber, and
thereafter if a conversion data is received fromsaid called extension
subscriber to said renote mai ntenance connection circuit, establishing said
dat a communi cati on -7~ path between a port of said general office line™
connection circuit and said renbte maintenance connection circuit; when
receiving said incomng information at a direct inward systemb5 access

(DI SA) office line circuit of said PBX, analyzing a continuously received
dialling digit of said DI SA office |ing circuit, and thereafter
establishing said data conmuni cati on path between said renote nai ntenance

connecti o i i d%ﬁgl : eralC L ié@ﬂ' ibh Graf( i th an
anal yzed gﬁﬁﬂpl‘}?w{) nggi ( i‘gl gi"nggé(ﬁ gl t;Sﬂiia‘J;nd(;ﬁne - G- e\%&e)ﬁ recel \glﬂggﬁéag‘l d

i ncom ng yéthete MaiMendiceccolineéibn iciregitd dialing (DID) office line
connection circuit of said PBX, analyzing a continuously received dialing

digit of said DID office Iine connection circuit, and thereafter
establishing said data,conmuni cati op path between saj|d renote_ nai ntenance 5

connection cir hen mesiviag said dngeming atigRnRic 8 direct; dged system

e’ canniciss DISAT A fine Sittplbr Ria TR, Shdyribl s csibmBusiy Fefeivkd L0
to show hayifihg digit™of said DISA office line circuit, and thereafter establishing said

data communication path between said remote maintenance connection circuit

and said DISA office line circuit in accordance with an analyzed output of said

dialling digit; and ~



10 "~ may be carried into effect, reference will now be nade, by way of
exanple,” to Figures 2 to 5 of the acconpanying di agrammatic draw ngs, in
which: Figure 2 is a block diagramillustrating one exanple of a PBX system
aqurding_to the present invention; 15 Figure 3 is a detailed diagram

Il Tustrating an exanpl e of a renote mai ntenance connection circuit shown i-n
Figure 2; Figures 4A to 4D are exanples of structural naps of a nenory of

t he 20 systemof Figure 2; and Figure 5is a flow chart illustrati.ng an
exanpl e of a renote nai ntenance operati op according to the present
I nvention. 25 - Wth reference to Figure 2, the configuration of the

i nventive PBX systemis si.il ar,t. : . ' m of
Figure 1. In addiWﬁ% Y& %ﬂ\)@ﬁ&%ﬂfgwpéﬁgﬁ g#ﬁ%ﬁ'&‘ﬁ&@@@ stem
however, a - j N3 ¥ n yeR{PA } nce
connection c(lnrucjai?%h?r gag‘gécieg. %ﬁgﬁ?%aé@%}g’t ggg%'ce cg?r?gcﬁltnpggﬂgi rcuit
210 i s connggé¢iveddidling digit of WaidDID office lind@énnectibresiredit, aitthereaftera
communi cation path by a control of a CPU 201, thereby transmtting state

i nf or mat i on establishingaid data commurticatiampath between saidremeter maintemancer ough
the sw Féh circuit 204. Wt re&mc to..Fiqure 3, a co_nfi.guratié)n of the
renot e mhi ntCORBGEHON gircuit andeosaid Il joffics fine fonnection GUCHI IR AcCOTdqlice s
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circuit.

For a better understanding of the inv_entioh, and to show how the same
10  may be carried into effect, reference will now be made, by way of example,

to Figures 2 to 5 of the accompanying diagrammatic drawings, in which:

Figure 2 is a block diagram illustrating one example of a PBX system
according to the present invention;
15 o | |
Figure 3 is a detailed diagram illustrating an example of a remote

maintenance connection circuit shown in Figure 2;

- Figures 4A to 4D are examples of structural maps of a memory of the -
20 system of Figure 2; and

Figure 5 is a flow chart illustrating an example of a remote

maintenance operation according to the present invention,

25 With reference to Figure 2, the configuration of the inventive PBX
system is similar to that of the conventional PBX system of Figure 1. In
addition to the conventional configuration of the PBX. system, however, a



data bus into serial data and, vice versa, serial data into parallel data,
under a control of the CPU 201, and thereafter transmts the converted data
to the 15 CPU 201 through the data bus. A MODEM controller 302 is
connected with the input/output circuit 301, and receives the serial data<-
fromthe input/output circuit 301 to analyze, thereby controlling the st at“g
of a MODEM 303. The MODEM controller 302 20 detects a carrier signal
received through the MODEM 303, thereby checking a start and term nation of
data communi cation. The MODEM 303 is connected between the input/output
circuit 301 and an interface circuit 884, and converts digital serial data
of the input/output 25 circuit 301 into an anal og signal, and_anal og
serial datzemotednzintenance ¢enter 220candea reDote maintenancceednnection icircuit
interface cuit.,304 and the switch circuit 204. The codec 305 converts an
anal og si apsy added. \oDEM -10- 303 into a digital signal, and
synchroni zes the digital signal with a corresponding tinme slot,
transmtting it to the switch circuit 204. Also the codec 305 converts data

of a correspondyRg reimbe %ﬁﬂhtéxﬂﬁ&‘: %ﬁnéétﬂfﬂ E:ii'éuﬁV!m?'ih eonfettéd Hith iant O

anal og data and transmts it to the . 5 The interface CII‘CUIt 304

i s corfiect swittde tivewit Memﬁmsamdaﬂammnlmmaﬁﬁﬁ pathh byadcontral afat a gai n
and external mpedance A buffer part 306 conprising twy buffers Bl and B2
buffers a &GRIAI2010 thersbyitransmitting stats-information of the, PBX systam toctheor t he

MODEM control ler 302, and tr t nal I cat i ven Of a presence of
carrier sﬂ@'rt%?tet‘ﬂ ae%ccntaer% t?u'ougﬁ'l esthcnl'cljcnrcultfbf

P

With reference to Figure 3, a configuration of the remote maintenance
10  connection circuit 210 is illustrated as follows.

An input/output circuit 301 converts parallel data received through a
data bus into serial data and, vice versa, serial data into parallel data, under
a control of the CPU 201, and thereafter transmits the converted data to the
15 CPU 201 through the data bus.

A MODEM controller 302 is connected with the input/output circuit
301, and receives the serial data from the input/output circuit 301 to analyze,
thereby controlling the state of a MODEM 303. The MODEM controller 302 ~ ~
20  detects a carrier signal received through the MODEM 303, thereby checking
a start and termination of data communication.

The MODEM 303 is connected between the input/output circuit 301
and an interface circuit 304, and converts digital serial data of the input/output
25  circuit 301 into an analog signal, and analog serial data into digital data.

A codec 305 is connected between the interface circuit 304 and the
switch circuit 204. The codec 305 converts an analog signal of the MODEM



.201 by a MDVRD signal of the CPU 201. Wth reference to Figures 2 and 3, an
out si de system operator places 15 a call to an office line connected to a
general office line connection circuit 206.or"a DID office |ine connection
circuit 207, in order to conmunicate with the PBX system Then the general
office line connection circuit 206 or the DID office |ine connection
circuit 207 detects an incomng ring signal fromthe PSTN and transmts it
to the CPU 201. 20 The CPU 201 recogni zes the incom ng call of the office

- line and controls the switch circuit 204_.so as to establish a speech path.
The speech path is established with a'TH@éphone set 212 of a called

oo hé}eéaﬁﬁ’fBi&%éﬂzh?gi&i‘fegéiéﬁ?aﬁ ﬁﬁgceg??lg%% thg rdigsal’ Sentlo B A on
' it 206, And in. i " cal.l NG i . | D

of 1 ce 1 i necoBRanaiE T sl SobBinffingy 13 uhe RHR, (ROG: 20, ALY B¢’

| nwar d_Syst eRACHPSSdnverddi Bf alcPrelpbhditlg time slol feceivedd R tikAfwitd o1 ves

a dialing signal by connecting the eCeption circuit 208 wth the

out si de systieouio204dney analbgldts and teansimigs itablthe MODEM/803at the general
office lLine connection 5 circuit 206, the CPU 201 supplies a ring signal
to the Pel ephone set 212 of the called subscriber. By hooking off, the -

bath i th an out Thadniesiace it 304 o conpadtéd. Bofweeh fROPEDRR Dateid "
circuit 204 e t L%&gggts%ttgbgﬁ, Ehﬁ’éﬁfeﬂ?ﬁrirﬂﬁedaﬂ&.remt e nmai nt enance

center 220, € out’si de r'i ber

U ’ : } } i
A buffer part 306 comprising two buffers Bl and B2 buffers a signal
10  received from a carrier detection terminal CD of the MODEM controller 302,
and transmits a signal indicative of a presence of carrier signal to the CPU

201 by a MDMRD signal of the CPU 201.

With reference to Figures 2 and 3, an outside system operator places
15  acall to an office line connected to a general office line connection circuit 206
or a DID office _'l:i'ne conhéctioh circuit 207, in order to communicate with the
PBX system. Then the general office line connection circuit 206 or the DID
office line connection circuit 207 detects an incoming ring signal from the
PSTN and transmits it to the CPU 201, -
20 o o I .
The CPU 201 recognizes the incoming call of the office line and
controls the switch circuit 204 so as to establish a speech path. The speech
path is established with a telephone set 212 of a called subscriber connected
to an extension connection circuit 205 in case of the incoming call being
25  received at the general office line connection circuit 206. And in case of the
incoming call being received at the DID office line connection circuit 207 or
office line with a DISA (Direct Inward System Access) function, the called



10 requests to change node for a renpte data communi cati on when the speech. '
path is established. Accordingly, the CPU 201 connects the incom ng call of
t he general office line connection.circuit 206 to the renote connection
circuit 210 through 15 the switch circuit 204 when the called subscriber -~
212 transmts a conversion key signal through the extension connection ~
circuit 205 to the CPU 201. The CPU 201 controls the switch circuit 204 so
as to connect the incomng call of the office line with the renpte
connection circuit 210 if a 20 directjconmuni cation wth the renote
connection circuit 210 is requested through the DID office |ine connection
circuit 20%yBgcritet retéivesa didling sighal By SonricetinPiti\DTMR te2Bptidn titcuithe
renote connection circuit 210 i's connécted with the incom ng 25 call, a
MODEM 221 Q08 withrthewutsideisystermoperatamt er 220 i s connected with the MODEM
303 of the renote connection circuit 210. Then a conmunication path is
established for performng a data comrunication if the MODEM 303 detects a
carrier signal. - J2: \When _t he.r enpt [ t.er. 220 ts data
for cormmuni catingPER 1%8%@%6&?%’1"5&”& %Sg'g‘[[}éﬁ?ﬁﬁ% lgqe %OA}WB@PH t he
MODEM 221 Gy t c_q:qg ' ;i ie0set d
transm%tzs It tg%(ﬁ%htﬂtéhe m%gﬁ?ﬁgygie erlgﬁaotP?li‘ggbll ne con%gﬁfotﬁeci r cui-t
206 or t he dalled Ssubsefiber.e B’&&o@kinge@ff,ome:itelephme&ét @12 irecéiides sthet em by
|l oading it on the carrier. the other hand, the general office line
connect i on incoming ring@ndiis cannected to a speech path with an outside subscriber of

the office line through the switch circuit 204. Assuming that the outside

subscriber is the remote maintenance center 220, the outside subscriber ~/
10  requests to change mode for a remote data communication when the speech
path is established.

Accordingly, the CPU 201 connects the incoming call of the general

office line connection circuit 206 to the remote connection circuit 210 through

15 the switch circuit 204 when the called subscriber 212 transmits a conversion
key signal through the extension connection circuit 205 to the CPU 201.

The CPU 201 controls the switch circuit 204 so as to connect the
incoming call of the office line with the remote connection circuit 210 if a -
20  direct communication with the remote connection circuit 210 is requested
through the DID office line connection circuit 207 or the office line circuit of
the DISA function.

After the remote connection circuit 210 is connected with the incoming

25 call, a MODEM 221 of the remote maintenance center 220 is connected with

the MODEM 303 of the remote connection circuit 210. Then a

communication path is established for performing a data communication if the
MODEM 303 detects a carrier signal.



‘Dl D offlce | i ne connection circuit 207 of t he PBX systen1cnnverts the 10
recei ved analog signal into a digital signal and transmits the dilgital =~ -
signal to the switch circuit 204 connected_to-“the renote, mai ntenance
cogpection circuit 210. The switch circuit 204 switches t he di gital signal
and applies the switched signal to the renote maintenance connection
circuit 210. The renpote connection circuit 210 transmts the received
digital signal to the CPU 201. 15 The CPU 201 anal yzes the data received
fromthe renpote connection circuit 210,.pgpaduci ng out put -data. The .out put
data is transmtted to the renpte mai ntenance center 220 through a

transm ssion pat h WhHeh B f5R6R! hainterianet icenite? 220 s datal for coniuhivating e
incomng call. 20 Wth reference to Figures 2 and 3, an exanple of
operation of iftoe thee MODEMN 221 t underc the detection of cafrierst thet MODEMe221| as
foll ows. When the renote connection circuit 210 receives_an jnstruction of
mode 25 comamtsmhe wdata dor) commuuicating tor AR analog: signal And: trzmmsté ithat a

conmuni cati o shed bet n,the reno e conn t 210
and the gene Ffd’ﬁggﬁﬁg" rlgl?i‘f‘m?ﬁﬁ %?c{rﬁg golé i ne
connecti ci 0 g‘qqm 0

- 13 - uf[5|n [ i ?ggb%&lfréx%%‘ réh%é}ﬁeﬁ T mgl tra ggﬁﬁ ggttgéto —
t he i nput/ ouichpfiierci rcuit 301 through a data bus |n order to place the MODEM
303 of the renote connection circuit 210 on-line. 5 The

I nput/out put circuit 301 converts parallel data transmtted fromthe
“On the other hand, the general office line connection circuit 206 or the
— . DD office line connection circuit 207 of the PBX system conveffs the
10°  received analog signal into a digital signal and transmits the digital signal to
the switch circuit 204 connected to the remote maintenance connection circuit
210. The switch circuit 204 switches the digital signal and applies the
switched signal to the remote maintenance connection circuit 210. The remote

connection circuit 210 transmits the received digital signal to the CPU 201.

15
The CPU 201 analyzes the data received from the remote connection
circuit 210, produci’né output data. The output data is transmitted to the
remote maintenance center 220 through a transmission path in the opposxte
N direction of a reception path for the i mcommg call. .
20 '

With reference to Figures 2 and 3, an example of operation of the

remote connection circuit 210 is illustrated in detail as follows.

When the remote connection circuit 210 receives an instruction of mode

25 conversion, the CPU 201 controls the switch circuit. 204 so that a
‘communication path is established between the remote connection circuit 210

and the general office line connection circuit 206 or the DID office line

connection circuit 207. At this time, the remote connection circuit 210



data bus to serial data, which is produced through an out put end TxD

t hereof . The MODEM control |l er 302 receives the serial data through its

i nput end RxD and anal yzes it. The MODEM controller 302 controls the MODEM
- 303 to be on-line through a local control bus if the .received serial data<-
Is on-line 10 data of the MODEM 303. The MODEM controller 302 controls af
on/off- line operation and a communi cati on speed of the MODEM 303. The
MODEM control | er 302 checks the presence of carrier signal of the MODEM
303, and generates a "low' signal throggh an end CD in the 15 case of the
carrier signal existing. An output fromthe carrier detection end CD of the

MODEM cont utilizes a3fied sclamnkl.cdThe CPU [201f erangmits & Qontroledduf fetheart 306
transmits the output signal of the carrier detection end CD to the CPU 201

in case of inpadiuiputrieowit30] through addatabysnin onderrwplace the MODEM303

Accor di ngl e CPU 201 reg lLzes tart of comuni cation by receiving a
carrier degghﬁ pmateconnes Bgn bﬁ‘&@?‘ﬂ&rt 306 after generating on-line

data. 25 The buffer part 306 conprises the first buffer Bl connected to the
end CD of the MODEM controller 302 and the second buffer B2 connected to a

groundst er mi nal ménﬁﬂl@élﬁﬁﬁftﬁcﬁﬂgor%m'féﬁsf)m el dith tRmsikiusd ffom ther si gnal

-14- representative of the presence of carrier signal, and the second -

buffer B2 datafbmsdoseriabdath, Mpclemqnmducoétlubughenml]mtleud TxDvthereofhe
renbte con rcwt dthe M 30 The outputs of the first
and second ngQb contro ler 302 receives the serial data through its input end
RxD and analyzes it. The MODEM controller 302 controls the MODEM 303
to be on-line through a local control bus if the received serial data is én-line 7
10  data of the MODEM 303. The MODEM controller 302 controls an on/off-

line operation and a communication speed of the MODEM 303.

The MODEM controller 302 checks the presence of carrier signal of
the MODEM 303, and generates a "low" signal through an end CD in the
15  case of the carrier signal existing.

An output from the carrier detection end CD of the MODEM controller
302 is applied to the buffer part 306. The buffer part 306 transmits the output
signal of the carrier detection end CD to the CPU 201 in case of receiving an - -
20  enabling signal/MDMRD from the CPU 201.

Accordingly the CPU 201 recognizes a start of communication by
receiving a carrier detection signal from the buffer part 306 after generating

on-line data.

The buffer part 306 comprises the first buffer Bl connected to the end
CD of the MODEM controller 302 and the second buffer B2 connected to a
ground terminal or an electric source. The first buffer Bl buffers a signal



Bl and B2 are |IIustrated iwn TabPe 1 5 TABLE 1- QJTPUur _

REMARK BUFFER 1 0 " Carrier signal exists 1 Carrier signal
does .not exist BUFFER 2 0 MODEM connected 1 . MODEM not
colpected 10 Wien the renote connection-circuit 210 is on line and a
carrier signal is detected froman outside MODEM the CPU 201 perforns a
step of receiving data fromthe outside subscriber and analyzes it. 15 1In a
step of receiving data, the switch circuit 204 transmts a franme ,
synchroni zati on signal ‘and ‘data to an enggESR and an end DR of the codec
305 respectively. The codec 305 receives data-of a corresponding tine sl ot

by using a TW t g lsaﬁ%g .IW

converts it I1nto an anal ogﬁgl%'%gfﬁepgg ucin ﬁlgﬁgpoﬁcgﬁct 'ereofbﬁ'?%rg%zgh an
end VPO Thebaffersa sigminrépresentdtive of ithe eaahoncbetweemmmlcmhebﬁm MODEM
. 303 after its gain and inpedance are adjusted by resi stances R2 and - 15

- The MODEM eireuit 21 0andthe MODEMO303. |outputsiof she &rstrand secondkbuffersit o a
digital sign pro ces | an end TxD thereof. The data from
the end TxD gﬂ%ﬂaﬁlgﬂ mhtﬁ(w%tted to an end RxD of -the .

5
;\'/; 3 "
| Carrier signal exists
' Carrier signal does not exist
| MODEM connected
MODEM not connected
10
When the remote connection circuit 210 is on line and a carrier signal
is detected from an outside MODEM, the CPU 201 performs a step of
receiving data from the outside subscriber and analyzes it.
A 15

In a step of receiving data, the switch circuit 204 transmits a frame
synchronization signal and data to an end FSR and an end DR 6f the codec

305 respectively. The codec 305 receives data of a corresponding time slot

by using a frame synchronizaﬁon signal FSX and a clock MCLKX, and

20  converts it into an analog signal, producing the output thereof through an end
VPO. The signal from the end VPO is applied to an end RxAl of the
MODEM 303 after its gain and impedance are adjusted by resistances R2 and



i nput/output cifcuit 301 and converted into parallel data. The parall el

data of 5 the input/output circuit 301 is transmtted through the data
bus to the CPU 201 and is anal yzed. Thus, the CPU 201 generates a reply
data in response to the received data, checkl ng the state of the MODEM 303"
The MODEM control |l er 302 anal yzes an out put received froman end 10 D/

of the MODEM 303, and transmits it through an end TxD thereof to the end
RxD of the input/output circuit 301. The input/output circuit 301 converts
serial data of the end RxD ther eof intg parall el data and transmts it to
the CPU 201. Thereby the CPU 201 analy %s the received parallel data and

genorat éiih?i?@%{ﬁa@ﬁ&%éﬁ?ﬁﬁﬁﬁ phlof semRl meehieg e o Bl

subscri ber jnedt St gh the
data bus to ttahaeafg%put tput IrCUIt:hgg@H e I nput fbeﬁdf m?%%@
converts t ifor eheiend TtProf thel MODEM 1303 isararsmitied todmtend Rx@ofithé i ng the

serial data through an end TxD t hereof accordin to a cl ock. The cl ock

deci des a imputéoutput circuih3@liand converted into withe iparallel dataedf i s t he
sane as a transm Sion spee the MODEM, 303 An out put, of t TxD of
the i n§ut/&& ?‘P%&ﬁi dmnsmjtied eél&’ H\Ghég'

Cerial di g ?’%@“&Wﬁ%ﬁs@%@g RGP =,

end TXO | 5 ¢ 40 sBclveditd, heclang! RS%atd of e mamofoﬁfter its gain and

i npedance are adj usted by’ resi stances R3 and

The MODEM controller 302 analyzes an output received from an end 7
10 DV/O of the MODEM 303, and transmits it through an end TxD thereof to the
end RxD of the input/output circuit 301. The input/output circuit 301
converts serial data of the end RxD thereof into parallel data and transmits it
to the CPU 201. Thereby the CPU 201 analyzes the received parallel data
and recognizes the state of the MODEM 303.
15
As described above, the CPU 201 generates the reply data by analyzing
data received from an outside subscriber. At this time, the CPU 201
transmits the reply data through the data bus to the input/output circuit 301.
The input/output circuit 301 converts the received parallel data into serial -
20  data, transmitting the serial data through an end TxD thereof according to a
clock. The clock decides a transmission speed of the serial data, of which the
speed is the same as a transmission speed of the MODEM 303.

An output of the end TxD of the input/output circuit 301 is applied to

25  the end RxD of the MODEM controller 302 and the MODEM 303.- The
MODEM 303 converts the received serial digital data into an analog signal.

The serial analog data of the end TxO is transmitted to the end GSX of the
codec 305 after its gain and impedance are adjusted by resistances R3 and R4.



The codec 305 converts the serial analog signal received through the end
GSX into a digital signal, and generates the converted digital signa

t hough an end DX by loading it on a corresponding time slot. Qutput data
of\fhe-codec 305 is transnmitted to the switch circuit 204 and swi tched into
ab tinme slot of .an outside subscriber. The switched data is transnmtted
to the outside subscriber through the general office |ine connection
circuit 206 or the DID office Iine connection circuit 207. In brief, the
CPU 201 of the PBX systemcontrols the rggote 10 connection circuit 210
so as to place the MODEM 303 on-line, and anal yzes data received through

the renote connecnerbdabegustc&mr@qm%mahm sighaluriceRiddothroasii thé t he

out si de subscriber. And the CPU 201 generates e reply data in response to
t he recei vedenthtGSXnihto raligitdls signal, oand1generabese the mnvem.-di'gitaiu signal 0.
The reply data is transmtted to the outside subscriber 15 through the
communi cat i oﬂ“’?ﬁglh aprend DX by tlondiagrit on:a gorrespending time slof. | Ontputidata he

out si de subsc er dat n i nt pt i f, the data
communi cat i oﬂf h}?u%‘?wi ‘Sfé %@’n‘bﬁ "%ﬁ Wcuﬁt?@%dﬂfﬁfﬁ lﬁggb‘b‘ﬂl‘&es

t he data co U O s h and
controls the (k:)gnn&? f(fe%gi glgu;s to ngﬁghﬁ%ﬁag%gl@ iﬂ?]%a And-
i f there occousidesubbtitbérethréuglPthespenerdlioffice liad eobnfieotioncritdisit 206 ar the
comuni cation, the MODEM controll er 302 senses an interruption of a carrier
signal, and E&Beoﬁoeshme tompiectioncgirduit 0Gh" t hr ough the end CD .t her eof .

Then the CPU 201 recogni zes a discontinuation of carrier signal, thereby 25
controlling the MODEM controller 302 so as to nake the MODEM 303 off- line.

~ In brief, the CPU 201 of the PBX system controls the femote
100 connection circuit 210 so as to place the MODEM 303 on-line, and analyzes

_data received through the remote connection circuit 210 connected .to a
communication path of the outside subscriber. And the CPU 201 generates

the reply data in response to the received data and transmits it to the remote

connection circuit 210. The reply data is transmitted to the outside subscriber

15  through the communication path of the switch circuit 204 and the office line.

If the outside subscriber generates data requiring an interruption of the
data communication under the above data communication, the CPU 201
N~ - recognizes the data communication interfuption through the communication -
20  path and controls the MODEM controller 302 so as to make the MODEM 303 -
off-line. 'And if there occurs an abnormality on a carrier signal during the
data communication, the MODEM controller 302 senses an interruption of a
carrier signal, and generatés a.ldgic signal "high'-' through the end CD thereof.
Then the CPU 201 recognizes a discontinuation of carrier signal, thereby
25  controlling the MODEM controller 302 so as to make the MODEM 303 off-
line. . o '



- 17 - Figures 4A to 4D are structures of a map of nmenory 202, wherein the
tabl es of extension and office |ine subscriber are the sanme in structure.
Figure 4A shows a table structure for N subscribers of the PBX 5 system
and Figure 4B shows details of a table structure of one subscriber. Figure
4C shows a structural map of bits of Line Type as shown in Figure 4B and
the functions of the bits are described in Table 2 below. - TABLE 2 - 10

LTDO ( STATI ON) Whet her it is an extension subscriber 0O

Gt herwi se 1 Ext ensi on subscri ber L:I'B? (D D CO Whether it is
a DD office line O QO herwise 1 D office line LTD2 (DI SA-CO
Whether it is a ' f LTD3

( NORMAL- CO ﬁ%q% Pe#ﬁ%tﬂlcmlgsggn\g}ngﬁ |ce ?9% g)h(é?elhltﬂervm se 1
Gener al of falsles bf @Rtension difd office Hiné ¥hb¥driber are the samédhhstruchire. s a MODEM
port for a renote maintenance 0O O herw se

Figure 4A shows a table structure for N subscribers of the PBX
5  system, and Figure 4B shows details of a table structure of one subscriber.
Figure 4C shows a structural map of bits of Line Type as shown in Figure 4B

and the functions of the bits are described in Table 2 below.

10 LTDO (STATION) Whether it is an extension subscriber |

Otherwise

Extension subscriber

LTD1 (DID-CO) Whether it is a DID office line

0 Otherwise

1 DID office line

LTD2 (DISA-CO) Whether it is a DISA office line .

0 Otherwise

1 DISA office line

LTD3 (NORMAL-CO) Whether it is a general office line

0 Otherwise

1 General office line




=1 MODEM subscri ber Figure 4D shows a structural map of bits of Line
Status and the 5 functions of the bits are described in the Table 3. -

TABLE 3 - LSDO (IDLE) Whet her a subscriber is idle O
G herwi se 1 I dl e LSD1 ( BUSY) Whet her a subscri ber hears a busy
tone. It is set .under all states except for an idle state. O O herwise 1
Busy 10 LSD2 (RI NG Whether a call is ringing O
QO herwise 1 Ri ng - 19- LSD3 (RI NG BACK) Whet her a subscri ber
hear.s a ring back tone. O Q herwi se Ri ng back LSD4 (TALK)
Whet her a subscriber talks with other “stbscriber 0 Q herwise 1 Tal king

LTD4 (MODEM) | Whether it is a MODEM port for a remote

maintenance )
0 | Otherwise o Jl
MODEM subscriber : -

Figure 4D shows a structural map of bits of Line Status and the

~ 5  functions of the bits are described in the Table 3.
LSDO IDLE) © Whether a subscriber is idle
0 | Otherwise
1 | de
LSD1 (BUSY) | Whether a subscriber hears a busy tone. It
__ | ) -is set under all states except for an idle
~ | ~ state, )
 0. _' Otherwise
1 Busy
10 LSD2 (RING) Whether a call is ringing
| 0 | Otherwise |
1 | Ring




LSD5 (HOLD) Whet her a subscriber hears a hold tone O O herwi se .
Wth reference to Figure 4B, a subscriber's identification nunber is stored
in a port of |ine nunber LNO, and a nunber of an opposite party on

tel ephone is stored in a port of opposite nunmber ONO. A number of an v
ext ensi on subscriber for receiving an inconming ring is stored in a port of ™
10 answer nunber ANO when the general office |line connection circuit 206
receives the incomng ring. Figure 5 shows a step of connecting the renote
mai nt enance center with the renote conmRd®+on circuit 210. The connection
step conprises three 15 ki nds of steps to be adapted in case of the

general offife { cifcu 206 recelvinNg the rncomng rirg, the
DID office | né@ﬁr@ﬂ&&&eﬂaw [ Whejgez a, é?‘w&ghmaiﬂ% rifhg and
the office Ifne of the DI SA funct|on receiving th?od'encorri ng ring. Detlils
of the threq kinds of steps are i|lustrated in Figure 5. 5 THe step
of establisl ng a communi cation p JETVER e Tenore Tt eance gent er
220 and the |PBX systemis describ ¢ Qtherwisecal |y as follows. Firgstly a
step of perflprm ng a mai nt enance he _general _office 10 L ing
connection dfrcuit 206 is descri bpd. ¢ RihPbagkneral office line |
connection drcuit 206 receives the incémng ring signal, the CPU 20%
recogni zes recept T Irnconj ng Ng Slgnal 1 p the, steq o03. TNt he
step 504, tHe incmaﬁg&)si gng] isws'l?glﬂfiga‘?bsm%“ talks with other |
| subscriber
0 Otherwise s~ w
1 Talking
LSDS5 (HOLD) Whether a subscriber hears a hold tone
0 Otherwise Il
1 Hold

With reference to Figure 4B, a subscriber’s identification number is

stored in a port of line number LNO, and a number of an opposite party on
telephone is stored in a port of opposite number ONO. A number of an -~

extension subscriber for receiving an incoming ring is stored in a port of

10  answer number ANO when the general office line connection circuit 206

receives the incoming ring.

Figure 5 shows a step of connecting the remote maintenance center

with the remote connection circuit 210. The connection step comprises three

15 kinds of steps to be adapted in case of the general office line connection
circuit 206 receiving the incoming ring, the DID office line connection circuit



s 15 to a called extension subscriber recorded in the port of.-answ er.
nunber ANO, a LSDO bit of line status of subscriber LST is reset, and a -
LSD1 and a LSD2 bit is set, so that the called extension subscriber is set
igpa tal king status and a state of supplying the ring signal is indicated.
20 Thereafter the CPU 201 checks in step 505 whether the port of _
the call ed extension subscriber is hooked off by inspecting a state of port
of the called extension subscriber in the extension connection circuit 205.
~When the port of the called extension_gghscriber is hooked off,- the CPU 201
interrupts the ring signal in the step 506. And then the CPU 201 .
establ i she s fiHeD feceivigpal
office I|i ngegeonn ct Péﬁézzllr ul ?g?ﬁg\m@gfﬁ%ehpogt of ﬁ)é fggléﬁlelg ext eﬁ i on
subscri ber thé irdomiagirins i Detdityofsheithreeckindsiof s@pS aby ilbwsttated in Figuree
swtch circuit 204 in the step of 507. The LSD2 bit of the line status LST
is reset s&.as to indicate a state of cancellatlon of =21 - ring
signal, and the LSD4 bit is set so as to indicate a state of talking. An
office line nunber is recorded in an opposite nunber port of the called .

ext ensigon subsce a Yo ded in
an oppodsite nurrt-)lg?’ Etei’t ?stglﬁﬂghxbgl ce r ne si gg@ﬁég@rlﬁt‘%ﬁﬁ thg lkcc((s}rédl ngl y,
a_speech padintchafied ééﬂtbﬁm aRatHE PBX bﬁst@fnfllsf&séﬂl?&i fiivte specifichlly Wson

| ine. When the office |1 ne subscriber nounces hinself as the renote

mai nt enancfollewser 220 and request to be connected with the renote

connection circuit 210, .the call ed extensi on subscri ber dials a conversion
key 10 and an | D nunber of the rendte connection circuit 210.

~ Firstly a step of performing a maintenance through the general office

10  Iine connection circuit 206 is described.

When the general office line connection circuit 206 receives the
incoming ring signal, the CPU 201 recognizes reception of the incoming ring
signal in the step 503. In the step 504, the incoming ring signal is supplied

15 to a called extension subscriber recorded in the port of answer number ANO,
a LSDO bit of line status of subscriber LST is reset, and a LSD1 and a LSD2
bit is set, so that the called extension subscriber is set in a talkmg status and
a state of supplymg the ring signal is mdlcated

20  Thereafter the CPU 201 checks in step 505 whether the port of the
called extension subscriber is hooked off by inspecting a state of port of the
called extension subscribér in the extension connection circuit 205. When the
pb'rt of the called extension subscriber is hooked off, the CPU 201 interrupts
thé ring signal in the step 506. And then the CPU 201 establishes a speech

25  path between an incoming pbit of the general office line connection circuit
206 and the port of the called extension subscriber of the extension connection
circuit 205 by controlling the switch circuit 204 in the step of 507. The LSD2
bit of the line status LST is reset so as to indicate a state of cancellation of



The CPU 201 recogni zes a reception of the conver si on key in the step 508,
and controls the switch circuit 204 in the step 509 so as to provide a hold

tone or nus
t al ki ng and
subscri ber.
extension c
conver si on

stores it i
CPU 201 che
nunber of t
done by ins
t he convers
subscri ber

201 checks

shown in Fi
subscri ber

the steff 51

ic to the renpte maintenance center 220 in the state of 15
to provide a conversion tone to the called extension -
Thereafter, when a conversion subscriber nunber is put in

onnection circuit 205, in the step 510, the CPU 201 receiv

the ™
es the

subscri ber nunber through the DIMF reception circuit 208 and 20

n an opposite number port GNelef Figure 4B. In the step 51
cks whet her the conversion subscriber nunber is _a subscrib

ring\sigmal, ::od the rLSbBGebm ngetrm to mdlmteraam&e of talking:clam
Bﬁices ifhe. Mimber is Jecorde i an, Gfostis, nuliBet port it £, oaliss o,
etcfsH ¥3bsatbts @hls, AR VP eplIe extension umber s ¥eSPrdeifm 4o

epp@m%@:hbef poANGf thel affick imecqibseribePtablelbscr i ber nunber
nunber of the MODEM 303 for receiving the rermte mai nt enan

1. If the LSDO bit is reset 5 as a state of " herw se"

shown in Table 3, the CPU 201 coptrol s the, j.ane enerat puit 20
the switch circufccordingly, & speschepath is fm!ﬁ’e fﬁéﬁi

in a step 5
the CPU 201
204, provi dj
setting a L

10

15

20

t etepdiff ine. Wiien %ﬁ@*ﬁéﬁiﬁsﬁeﬁ%ﬁﬂ %mﬁs&mlﬁiﬂhpe% BT,

iééD}g %I g {Bﬂﬁ% dentér 220 hh@ réqudst fo BE ORRLARd With thé Pémote’
connect:on circuit 210, the called extension subscriber dials a conversiof key

and an ID number of the remote connection circuit 210.

The CPU 201 recognizes a reception of the conversion key in the step
508, and controls the switch circuit 204 in the step 509 so as to provide a
hold tone or music to the remote maintenance center 220 in the state of

talking and to provide a conversion tone to the called extension subscriber.

Thereafter, when a conversion subscriber number is put in the
extension connection circuit 205, in the step 510, the CPU 201 receives the
conversion subscriber number through the DTMF reception circuit 208 and
stores it in an opposite number port ONO of Figure 4B.

In the step 511, the CPU 201 checks whether the conversion subscriber
number is a subscriber number of the MODEM 303 for receiving remote
maintenance. The checking is done by inspecting the LTD4 bit of line type
port LTP after accessing the conversion subscriber table. If the LTD4 bit is
set, the conversion subscriber is a subscriber of the MODEM 303.

1, the
er

gis
ssi ng

eCPU
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is the
ce in

9 and-
ngoand i ber
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d



sstatus as shown in Figure 4D.in.'a st.ep 514. Consequently, the incom ng call
fromthe renote mai ntenance center 15 220 is connected with the renote
connection circuit 210 by the call ed extension subscriber. Accordingly,

xn the call ed extension subscriber hooks on his-tel ephone set, the CPU
201 recogni zes a state of hook-on through the extension connection circuit
205 in a step 515, and sets the called extension subscriber in a state of
"Idle" and interrupts the hold tone being sent 20 to the office line
subscriber in a step 516. In the line s&&tus-LST'of t he extension
subscri ber table as shown in Figure 4B; 4te LSDO bit i's set, LSDl to LSD5

?hteseiiinéfiﬁtsuﬁlaiséag&ia,a rciu‘ineimﬁfhp oS b o DD esE el o
t t | h 1 h
Sireut 2oaconvédided Sihsctiber el 8 b, g Eﬁ#ﬁ% pfEF (oD Rming e ©
i ncom ng of Lh6G ljgirdigilgﬁﬁhbef‘gﬁnﬁﬁ?% mcﬂamscﬁbe?mmewmﬁe MODENESDSEN the

mai nt enance cen - and e renmbte connection circuit 210 is

establ i shed fbhlrde%i\ﬂﬂﬁltﬂi@rd?ﬁb’w mhintértince dn tie stepcs 1ISCH the .SDO bitistresetd t he
LSD4 bit is set in the line status of the office Iinezéubscrlber t abl e, and
the LSDS bi msiastatetofSOtherwise? as showslipi Fable 3, the CRIL 201 fontrols th tone

b b f th b f_th
commott L on SERENE TG IQY B he Awiich Girhie 704 5018819 85k & hnefusohi Sor o7 ©
t he offlce %@M@;S&ﬁcﬁ%ﬂﬁﬂ grig a nunber of the office |ine

|

subscri ber n-an opp03| e subscrlber number port of the
subscri ber

If the LSDO bit is set as a state of "Idle” in the step 512, the CP?J 201

10  controls the tone generator 209 and the switch circuit 204, providing a ring

back tone to the called extension subscriber and setting a LSD3 bit of line
status as shown in Figure 4D in a step 514.

Consequently, the i mcommg call from the remote maintenance center

15 220 is connected with the remote connection circuit 210 by the called
extension subscriber. ~ Accordingly, when the called extension subscriber
hooks on his telephone set, the CPU 201 recognizes a state of hook-on
tlu_'ough the extension connection circuit 205 in a step 515, and sets the called
extension subscriber in a state of "Idle* and interrupts the hold tone being sent

20 to the office line subscriber in a step 516. In the line status LST of the
extension subscriber table as shown in Figure 4B, the LSDO bit is set, LSD1

to LSDS bits are reset, and FFH is stored in an opposite subscriber number

port of the extension subscriber table, Thereby the remote maintenance

connection circuit is initialized.

In a step 517, the CPU 201 controls the switch circuit 204 so as to
connect the remote connection circuit 210 with the incoming office line port,
and accordingly a communication path between the maintenance center 220



tabl e of the renote connection circuit 210. 10 After the
communi cation path for maintenance is established, data conmunication is
performed in order to set up a MODEM and to form a conmuni cati on path
~ between the MODEM 221 of the renote mmintenance center 220 and the MODEM |
303 of the renote connection circuit 210. 15 The CPU 201 generates
the MDVRD signal and enables the first buffer Bl, thereby checking a state
of carrier detection signal received fromthe end CD of the MODEM
controller 302 in step.518. Wen the caarier signal is detected in the step
518, the CPU 201 recogni zes the establishment of communication path between
the MODEM 3(h3 e &%&mh&maﬁe&am@g established bﬁs@n;rm PSTN/OIRM 221
of the renpte naintenance center 220, and thereaftel perTornms a function of

mai nt enancethiscasecthet ESD5BiPisedetdiit therLSPddit is sebémthenline statuscof the
mai nt enance center 220 transmts an inquiry data for inspecting a state of

the PBX syofficedinetsubscarbertable,tand theSD4 bitis sefasch state; of " “data in
response to j.he receiyed jnguir ta. The renote cannectiQn gcircyit 210
transmits t*hé“?é{ﬁ“}s Pé“bﬁwqﬂéﬁﬁtfém%?ﬁi’ @%ﬂ"d?i@?(ﬁ h the
comunigat i ' s SLECHY A 3 r | center
220t o St mle EBfinccorf Brkhlt 210 if orel'n [ epfollly Hhbaiaiber cont ©
Communi cat i fiimbei pare of ti effice litie subsctibérntable; and acduhber dRleuffice tinaf t er
receiving the reply data. The CPU 201 receives the instruction signal

t hr ough t hesubscriber iscstored: imban ©pposite saliseribee mumbeirport 0f theiisub e or

t he function, ch e. 5 . .
table &n gne remote connection circuit 210.

&»>%

10 After the communication path for maintenance is established, data
communication is performed in order to set up a MODEM and to form a
communication path between the MODEM 221 of the remote maintenance
center 220 and the MODEM 303 of the remote connection circuit 210.

15 The CPU 201 generates the MDMRD signal and enables the first buffer
Bl, thereby checking a state of carrier detection signal received from the end
CD of the MODEM controller 302 in step 518. When the carrier signal is
detected in the step 518, the CPU 201 recognizes the establishment of
communication path between the MODEM 303 of the remote connection -
20 circuit 210 and the MODEM 221 of the remote maintenance center 220, and
thereafter performs a function of maintenance in the steps 519 and 520.

In detail, when the remote maintenance center 220 transmits an inquiry

data for inspecting a state of the PBX system to the CPU 201, the CPU 201

25  generates a reply data in response to the received inquiry data. The remote
connection circuit 210 transmits the reply data to the remote maintenance
center 220 through the communication path of the switch circuit 204. - The
remote maintenance center 220 transmits an instruction signal MMC (Man



. After -conpleting the maintenance functjon, the renote maintenance center
220 generates a given data such as "+++", representative of a termination
of the data comunication through term nal 222, and the CPU 201 recogni zes
the term nati on of- data comuni cation through the renote 10 connection
circuit. 210°in a step 521. "The  CPU 201 controls the switch circuit 204,

I nterrupting a connection between the office line port and the renote
connection circuit 210 in a step 523, and resets the LSDO bit of the office
| irne subscriber. and the subscriber 15-24f the MODEM 303 in a step .524. At
‘this time, all speech information recorded in the office |ine subscriber
tabl e and tMachiticeContmunication) ofr maithemance "amfumvmmgfabf theePBXd and

the steps of renote maintenance are finished. 20 I'f the renote

mai nt enancesystem aftep receiving thetreplindatai t TheCPY 201aregeives the amstructionst ep
522, the steps ,0f 52 nd 524 are perfo(ned r tegymnating the step of

mai nt enances! %légmn ,tﬁpmwwcﬁr&nrﬂ@n&@, - ng the Mamisnancee | i ne
25 connect j i reuit is described specifically as follows. The DI D
office Ii ne&lc@‘%n@lﬁfﬁgh °l€'%8é%i t 207 is an office line for exclusive use of
an incoging call. An opposite office line subscriber dials an -25 -
~extension subscriber nunber together with an office |ine nunber of the PBX
system the exteAfteprcompieting the maintenanteifonctéoni theeremotet maintehanos

extensi on subscriber. A LTDl bit of line type is set for comunicating with
the DI D of f¢anten 220 genesateans giverm datasushags ShiotH | n reprpsentative of a

termination of the data communication through terminal 222, and the CPU

N 201 recognizes the termination of data communication through the fémote

10  connection circuit 210 in a step 521.

The CPU 201 controls the switch circuit 204, interrupting a connection
between the office line port and the remote connection circuit 210 in a step
523, and resets the LSDO bit of the office line subscriber and the subscriber
15  of the MODEM 303 in a step 524. At this time, all speech information -
recorded in the office line subscriber table and the exténsion subscriber table
of the MODEM 303 are cleared and the steps of remote maintenance are
finished. ' |

20 Ifthe remote maintenance center 220 does not transmit data for a given
~ time in a step 522, the steps of 523 and 524 are performed for terminating the

step of maintenance.

. Secondly, the step of maintenance through the DID office line
25  connection circuit 207 is described specifically as follows.

The DID office line connection circuit 207 is an office line for

exclusive use of an incoming call. An opposite office line subscriber dials an



5 When_the incomng call signal is received at the DID office |ine
connection circuit 207, the CPU 201 recognizes the DID office |ine by
checking a state of LTDl bit of |line status of the subscriber table as
shown tn Figure 4C. That is, when the LTD1 bit is set, the CPU 201 control,ﬁsv
the 10 switch circuit 204 so as to supply a dial tone to a receiving side
Rx of the office line, resets the LSDO bit a so as to be released from an
"idle" state, and sets the LSD1 bit as a "busy"” state in a step 525. In a
step 526, the CPU controls the swi.tch-@5<€uit 204, connecting a 15

transmni ssion side Tx of the office line with the DTMF reception circuit

208, and r exxténsien subscziben mudibgritogethen with an office liné inumberrof the PBXst ep
527, the CPU 201 checks whether .the received digling djgit_is a nymber of

t he MODEM Fystesw, &'ﬁ&xﬁnﬂﬂ@- ﬁﬂ%@tmﬁﬂb@?b@ﬂs 93325@‘? @rlhﬁ extensign: o

ot "1 an CubBAThe" & FIER) bk of e wie s 7 bt Eowiliunleitife Win g B0, 1.

di aling di giffickide'in £$0PKT t%@!.ﬂglsﬂgﬁﬁp p.f#lm;g renot e mai nt enance.

After conf %ﬁcﬁglthe g)%tens#g'% subscr1 ber |ms the gj%'scri ber for the 25

renot e §mi nt enance, the CPU 201 checks whether the MODEM 303 is in the

“idle" state by inspecting the LSDO bit of line status of the subscri ber

tabl e of the MODMheBothe incomingpcsbsignal ishreasiysehvaghe i BIPnoffice lingsy"

state in the step 528, th the LSD1 bjt br, aolg'ﬁne status of
1Ry

the © . beonneglion citrait 20% dhs CEREADL, froeeazes the, Fiding Bisy t one
to the of [iiRckinjea shud oHSPDRbiP F 1 Sukfis 6 Hhe dlbiciiber BBIVEPEbARS 15 11
in Figure 4C. That is, when the LTD1 bit is set, the CPU 201 contrdls the ,
10  switch circuit 204 so as to supply a dial tone to a receiving side Rx of the
office line, resets the LSDO bit a so as to be released from an "idle” state, and

sets the LSD1 bit as a "busy” state in a step 525.

In a step 526, the CPU controls the switch circuit 204, connecting a
15  transmission side Tx of the office line with the DTMF reception circuit 208,
and receives a dialing digit through the DID office line.

In a step 527, the CPU 201 checks whether the received dialing digit
is a number of the MODEM 303 of the remote connection circuit 210 for the - -
20  remote maintenance. Wherein, if a LTD4 bit of line type as shown in Figure
4C is set in an extension subscriber table responding to the dialing digit, the
dialing digit is the number of MODEM subscriber for remote maintenance.

After confirming the extension subscriber is the subscriber for the

25 remote maintenance, the CPU 201 checks whether the MODEM 303 is in the
*idle" state by inspecting the LSDO bit of line status of the subscriber table

of the MODEM 303 in a step 528. If the MODEM 303 is in the "busy" state

in the step 528, the CPU 201 sets the LSD1 bit in a line status of the



<State in the step 528, the CPU 201 goes back to the step 517, establishing
the communi cation path for the mai ntenance and repeats the above descri bed
steps 5 consecutively. Thirdly, a function of renpte naintenance can be
pQ;jorned in a DI SA function through the general office |ine connection
cilfcuit 206. For performng the DI SA function, a certain office |line of
the general office line 10 connection circuit 206 is set with the DI SA
function. The DI SA function can be set through a tel ephone or a term nal by
perform ng the MMC. The CPU 201 sets th TD2 bit of line type of the
office line subscriber table such as Firg¥® 3 so as to record the certain

office line of the office.ljne cirguit as. the, DI SA office l|.i.ne por 15
Thereafter, § s?‘ﬂberr@%ﬁés 9Wﬂéﬂaﬁkg§t%gi}se4“d2%’d§&gg§%§°?%@ EBF%Q i ce
i ne of the@gen I fi n NNECtg QN oG i alnAr hat he {PSTN,

t he CPU 201 l?'gecg'&ﬁisfgéof@tda?%&d‘?&fﬂi &@Afﬁgﬁ@?l?ﬁ% 3&%r‘?tﬁg'fﬂ{eheld ener al
office line L C57% Yhe GG 2 RE ste i U 201
20 per f or néé&’ttﬁ Eg(ﬁsﬂt: g%gc%%ﬁgﬂzlg to ggg #(?]&tl?eckggﬁgga% a?'ﬁ?gﬁ [l)iiégilggﬁe
line when t heormanitationgrath fox the ataintenanceandrepehatsahg abovedédcribedfstepse | i ne
port. In_conclusion, it is possible to cope with a user's requirenent

rapi dl y by consgeutivelystate of the PBX system and performi ng nai ntenance -

with a 25 t el ephone of renote distance.in the PBX-system Cost of
mai nt enance is reduced because it is not necessary for a technician to

visit a site of UHgHRXaHRERGR of rem6th maintenance can be performed in a DISA
. | ﬁx_nctioh through ' the general office line connection circuit 206. ~ For
~ performing the DISA function, a certain office line of the general ofﬁz; line
10  connection circuit 206 is set with the DISA function. The DISA function can
be set through a telephone or a terminal by performing the MMC. The CPU
201 sets the LTD2 bit of line type of the office line subscriber table such as
Figure 3 so as to record the certain office iine of the office line circuit as the
DISA office line port. |
15
Thereafter, if the remote maintenance center 220 accesses the DISA
office line of the general office line connection circuit 206 through the PSTN,
the CPU 201 recognizes a state of the DISA office line port of the general
~ office line connection circuit 206 in the step 502. Accordingly the CPU 201 -
20  performs th;sté.ps of 525 to 529 in the same way as the DID office line when
the'.incoming call signal is received through the DISA office line port.

In conclusion, it is possible to cope with a user’s requirement rapidly

by checking a state of the PBX system and performing maintenance with a

25  telephone of remote distance in the PBX system. Cost of maintenance is
reduced because it is not necessary for a technician to visit a site of the PBX

System.



- Furthernore, when the PBX systemis connected with a renote naintenance
MODEM an extension port is saved because a MODEM actually connected with
the renote mai ntenance MODEM is built in the PBX system It is not
necessary for the renote mai ntenance MODEM to adopt a ring detector 5
because the PBX systemis connected with the renmpte maintenance MODEM aftér
establ i shing an extension speech path. Al so a data communication is
performed by the systemin itself when a renote mai ntenance center requests
a MODEM comuni cation with the PBX syst®m. As a result, efficiency of the
PBX systemis advanced. 10 -28 - CLAIMS: 1. A private branch exchange
(PBX) system w Farthefi6Rs, e witnthe aPBX fsystem [ i6 comRected "witlt 4 SeRidte

mai nt enance center connected to a public switch tel ephone network (PSTN),

f or gener amaintenance MODEM8n extensiomipdibis syved-because eiMODEM aetphlly dat a
in response to said inquiry data,  thereby diagnosing,.said PBX system
accor di ng cennegted with wmmpteamwmeQDé%eﬁ built,ip the PBX systema 10

accor di f fue gt ML hg
cont rof | 1 ndf ek bt it 5F renGRInaRucabnch MDIM Gratont 3 g ddRsor .,
Set 1] ngup ghierthe X Saictn 8 ORMCCIES HAE (R IBUZHARMERME MODEM (L,

resultt dat aftei Tstablishing an extenyior speechc ipathli tAlsda at iconthanicationds sai d
renot e
performed by the system in itself when a remote maintenance center requests

a MODEM communication with the PBX system. As a result, efficiency of the

PBX system is advanced. v
10



. mai ntenance center to said controlling neans through said PSTN, sw tch .
circuit neans establishing a data comuni cation path between said 20 renote
mai nt enance center and said office |ine connection circuit neans by said
ggptrolling means; and a renote nmai ntenance connection circuit neans
cPnnected to said swtch circuit nmeans and said controlling neans; for
transmtting said inquiry data from25 said switch circuit neans to said
controlling neans, in turn transmtting said reply data from said
controlling neans to said switch circuisgmeans, and for transmtting said
result data fromsaid switch circuit nmeans to said controlling neans.
-29 - 2. mas claimed in Claim1i1, wherein said renpte nmaintenance
connection CIrcult means conprises: input/output circuit neans for
converting parallel data or serial data 5 received through a data bus into
serial data or parallel data respectively, and thereafter producing
converted dut putA guivate foranchh exchahgea(PBX) systogDR¥ithraaremotecmaintenandee
converted serjal data fromsaid input/output circuit neans, for converting
sai d convedacility, CPMPriSiRG:a of digital 10 forminto serial anal og data, and
for congerting an anal og signal applied thereto into a digital signal, and
transm tting said digital signal to said input/output circuit neans; MODEM
controlling nea;&ggérggﬁﬁdiﬂteﬁ%& tehteh cotil Eéteﬂrmsﬁﬁﬂiclwkﬁp@é ut

circuit neans, Ing a state of sard MODEM®™ neans, anal yZing an

out put dat getrofke(RETIN) Yk 'peasratingcar firjui/f data tbsaittPBX syslem) receiving
a reply data in response to said inquiry' data, thereby diagnosing said PBX

(% system according to said reply data, and thereafter generating a result data

10 indicative of control of a maintenance function of said PBX system;

controlling means for controlling a speech function of said PBX system,
 transmitting said reply data to said remote maintenance center, and for setting
up said maintenance function of said PBX system according to said result data;
15 L
office line connection circuit means for interfacing said remote

maintenance center to said controlling means through said PSTN;

— switch circuit means establishing a data communication path between said
20 remote maintenance center and said office line connection circuit means by said

controlling means; and

a remote maintenance connection circuit means oon_nected to said switch

circuit means and said controlling means; for transmitting said inquiry data from

25 said switch circuit means to said controlling means, in tum'transmitﬁng said
reply data from said controlling means to said switch circuit means, and for
transmitting said result data from said switch circuit means to said controlling

means.
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anal yzed out put data of said MODEM neans to said input/OUTPUT neans, and
for checking a state of carrier signal of said MODEM neans; 20 codec
nmeans receiving an anal og signal fromsaid MODEM neans, for converti ng
said analog into a digital signal and thereafter transmtting that di gltal_,
signal to said switch circuit neans in a given tinme slot, and receiving
data of a given tine slot fromsaid switch circuit neans, and for
converting said data into anal og data and thereafter transmtting said
anal og data to said 25 MODEM neans; amrd29wf fer neans for buffering a signal
of a carrier output end of said MODEM controlling neans and transmtting

the buffereé sighas idtcmsw ¢laimed3th CRipaM ,c whereinl 5aid romote mabstegame to a

control of said M control I'i ng neans. 3. A systemas clainmed in claim
2, further conmpetion circuit memsrﬂunpnsesccwt 5 connected between sai d MODEM
and sai d codec neans, for adjusting galn and i npedance of a signal applied
to or generated from sai d codec neans. 4. A nethod for renotely

et ween a oot AR REHE AR, ﬁ"eiﬂgiﬁ?ﬁ%wweé%ﬁ@?ﬁ e S

bl M t \I t @dth
public rEEeWEHQHHﬁI}% 2 Yatd bls ifrte! Sdrial Sduitsl &Mﬂexchan X Cgﬁ%y{ me

mai nt enance connecti o circuit connected betwe r and

a switch cithereafter producing converted vutput glatshthretglp saidf datartaisy zi ng i nconi ng
i nformation received through an office line 15 connection circuit of said
PBX, controlling said switch circuit, and establishing a data communication

at h between sai e mai nt enance copnecti on.circuit
P ﬂdﬁﬁﬂ means receiving the conve; serial data from said

input/output circuit means, for converting said converted serial data of digital ~/
10 form into serial analog data, and for converting an analog signal applied thereto
into a digital signal, and transmitting said digital signal to said input/output

circuit means;

MODEM controlling means receiving said secrial data from said
15 input/output circuit means, for adjusting a state of said MODEM means,
analyzing an output data of said MODEM means and thereafter transmitting an
analyzed output data of said MODEM means to said input/OUTPUT means, and
for checking a state of carrier signal of said MODEM means;

20 codec means receiving an analog signal from said MODEM means, for
converting said analog into a digital signal and thereafter transmitting that
digital signal to said switch circuit means in a given time slot, and receiving
data of a given time slot from said switch circuit means, and for converting said
data into amalog data and thereafter transmitting said analog data to said

25 MODEM means; and

buffer means for buffering a signal of a carrier output end of said
MODEM controlling means and transmitting the buffered signal to said

T C L " s -




.and an incom ng port of a corresponding office.line of said office line
connection circuit; 20 transmitting a response data representative of
a state of said PBX systemto said renote mai ntenance center in response to
@n inquiry data generated at said renpte maintenance center; -and perform ng
a~hai nt enance function in dependence upon a result data generated at said
renot e mai ntenance center in response to said response data; and 25
controlling said switch circuit when a term nation signal representative of
a communi cation end is generated duringyghe naintenance operation, thereby.
interrupting said data comuni cation path, and initializing said renote

mai nt enanc ] | 1% | T o 3-control BEE %mﬁmbﬂfﬁ‘o' claim
4, wher ei nq‘t{Ee ste%élg?o ggggﬁﬁnghaicﬁgngagé agtoau?omm?l@catlon pat cl(l)ir';lgri ses
t he steps gheanshen receiving said incomng i-nformation at a general office
line 5 connection circuit of said PBX, connecting a speech path between
said general office line connection circuit and a call ed extension

subscri ber,. and fhereafter i f conversjo ata is yeceived fromsaid

cal l ed ext énsi orﬂl&ﬂfﬁ’&m Pﬁé’lal{'@%s’éli apg, t‘?,mgﬂ ROBPLISHE 2B Anie I i t |

ot rce. o nonBrld Bebedr M MEEALapE g Bk seal Rl o300 5,

reut ! USRS
circuit; wh aﬁﬁ?g agg@lg&nea%rwgeiwﬁatﬁ&ﬁ@weoﬁﬁmhsp ice Ine.

connection crrcul , connecting a speech pat etween said
gener al ' o :

4. A method for remotely maintaining a private branch exchange system
v (PBX) by a data communication between a remote maintenance center and said

10 PBX system through a public switch telephone network (PSTN), said PBX
system having a remote maintenance connection circuit connected between an

exchange controller and a switch circuit, said method comprising the steps of:

analyzing incoming information received through an office line

15 connection circuit of said PBX, controlling said switch circuit, and establishing
a data communication path between said remote maintenance connection circuit

and an incoming port of a corresponding office line of said office line

connection circuit;

20 - transxﬁitting a response data representative of a state of said PBX system
* to said remote maintenance center in response to an inquiry data generated at
said remote maintenance center, and performing a maintenance function in
dependence upon a result data generated at said remote maintenance center in

response to said response data; and - |

25

controlling said switch circuit when a termination signal representative
- of a communication end is generated during the maintenance operation, thereby

interrupting said data communication path, and initializing said remote

* c L M S *

maintenance connection circuit.



office line connection circuit and a call ed extension subscriber, and
thereafter 15 if a conversion data is received fromsaid called extension
subscriber to said renote maintenance connection circuit, establishing said
data communi cation path between a port of said general office line o
connection circuit and said renpte mai ntenance connection circuit; 20 ~
when receiving said incomng information at a direct inward system access

(DI SA) office line circuit of said PBX, analyzing a continuously received
dialling digit of said DISA office line3li+cuit, and thereafter .
est abl i shing sai d data conmmuni cati on path between said renpte nmai ntenance
connection §jrcud nisthod astlainted i tlaim 4, wherein dhe isteprofiestabliskiag said h an

anal yzed output of said 25 dialling digit; and when receiving said

i nconi ng i ndatarcommunigationdpath compnises thelistapsiofyy (DI D) office |ine
connection circuit of said PBX, analyzing a continuously received dialling
digit of said DID office Iine connection circuit, and thereafter -32 -

Connoct on o  cuPttsl S VRENHR, kool HIODHRRSN .4 BFRIAF e’ "

accor dange %Mn%ﬂ?@sﬂatﬂi%xh%nﬁ%ﬁ%ﬁ%mgnﬁ Betwedn said gehbial

office 1 ne connection circuit. anch exchange system ~

with a renpofficeline coaneetidm circuit \andral calléd extensionl subseriber, andithercafter
described with reference to Figure 2 to 4D of the accqnpanying draw ngs. 10
7. A net hifdafconversion data isaraceivied frgmasaidi called extension sy mﬁm toysaid m
remote maintenance connection circuit, establishing said data communication
path between a port of said general office line connection circuit and said -

10 remote maintenance connection circuit;

when receiving said incoming information at a general office line
connection circuit of said PBX, connecting a speech path between said general
office line connection circuit and a called extension subscriber, and thereafter

15 if a conversion data is received from said called extension subscriber to said
remote maintenance connection circuit, establishing said data communication
path between a port of said general office line connection circuit and said

remote maintenance connection circuit;

20 when receiving said incoming information at a direct inward system
access (DISA) office line circuit of said PBX, analyzing a continuously received
dialling digit of said DISA office line circuit, and thercafter establishing said
data communication path between said remote maintenance connection circuit
and said DISA office line circuit in accordance with an analyzed output of said

25 dialling digit; and

when receiving said incoming information at a direct inward dialling
(DID) office line connection circuit of said PBX, analyzing a continuously
received dialling digit of said DID office line connection circuit, and thereafter
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. the nethod. being’ subst ati al Iiy a§: her ki nbefore described with reference to
Figure 5 of the acconpanyi ng draw ngs.

establishing said data communication path between said remote maintenance
connection circuit and said DID office line connection circuit in accordance with
an analyzed output of said dialling digit of said DID office line connection

circuit.

6. A private branch exchange system with a remote maintenance facility and
substantially as hereinbefore described with reference to Figure 2 to 4D of the
accompanying drawings.

10 7. A method for remotely maintaining a private branch exchange system,
the method being substantially as hereinbefore described with reference to

Figure 5 of the accompanying drawings.
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