| TELEPHONE LI NE STATUS MONITOR 5 Field of the invention - 4 FEB 2005 The

I nvention relates to a device to nonitor the status of a tel ephone line in
real tinme. to Background of the invention As the tel ephone indyftFE ﬂﬁs
changed in recent tines, it has becone, conmon for custoners of g 6 ny
services to use nore of their own equi pnent and to do a greater anount of
their owmn wiring instead of relying on the tel ephone 15 conpany. There

exi sts a need for devices which can aid and assist the relatively

unski |l ed and unprof essional people in recognizing problenms which can
affect their tel ephone services. Tel ephone line status monitors are useful
where tel ephone users JL \ 8 tworks to provide
their services, such a ELERIG - s = o' SP), Banks for point
of sale (PCS) or 20 automatic teller nachlne (AJ“@ services, tele-marketing
conpani es or other conpanies that use nultiple tel ephone Ilnes in relation
to the pked of the ioentimi r services. These conpani es predoni nantly use
hunti ng systens to manage their tel ephone lines for incomng calls, but if
there is a fault in one or sone of these telephone |ines, the operator
cannot kmpwimHtdnl lele¥as of @ity t@Atbritod tne sRAYs ofa %%n@%né‘ﬁpﬂéél here
is a fault until they get conplaints fromcustoners. Usually, if users of

t el ephonémeEi nes have many |ines and they have problens with their |ines,
they have to check the entire network of tel ephone |lines one by one to

find the faulty one. It is therefore very inconvenient to discover where

t he t@ul Bagkhoupd.of the Whidnllohe advant ageous if the users could identify the
source of the problemand correct it, or at least be able to identify
‘those areas which may be - 4 FEB 2005

As the telephone industry has changed in recent times, it has become common

for customers of telephony services to use more of their own equipment and to
do a greater amount of their own wiring instead of relying on the telephone
i5 company. There exists a need for devices which can aid and assist the relatively
unskilled and unprofessional people in recognizing problems which can affect
their telephone services. Telephone line status monitors are useful where
telephone users install their own telephone networks to provide their services,
such as internet service providers (ISP), Banks for point of sale (POS) or
20 automatic teller machine (ATM) services, tele-marketing companies or other
companies that use multiple telephone lines in relation to the provision of their
services. These companies predominantly use hunting systems to manage their
telephone lines for incoming calls, but if there is a fault in one or some of these
telephone lines, the operator cannot know which line was faulty and also, they

25 would not know there is a fault until they get complaints from customers.

Usually, if users of telephone lines have many lines and they have problems with
their lines, they have to check the entire network of telephone lines one by one to
find the faulty one. [t is therefore very inconvenient to discover where the fault
50 lies. It would be advantageous if the users could identify the source of the

problem and correct it, or at least be able to identify those areas which may be




responsi ble for causing the fault and to determine a suitable procedure in
order to <correct the fault. For exanple, US Patent No. 4,544,807 teaches a
portable fault detector test 5 instrument which tests whether there, irgpa((s
fault in a tel ephone |ine. However, sugch an instrunent may only test one
tel ephone line at a tine. It is not suftable for nmoni toring a nunber of

t el ephone lines simultaneously nor is it suitable for permanent

i nstal l a}‘%#fbhagalg%i] %ave m%h . tbec’eet'gnj?r? R& eJ eur]f'ao‘?ﬂe ngl’icfecteﬁﬁwm Srded to USEr

woul d st e one tec nica e  approprrate
t o el ect coatt therfaaltt i ons when a fault is suspected. Summary of the

I nvention To reduce the difficulty to the user of identifying a faulty
line, the invention may 1s provide a device for nonitoring nmultiple

tel ephongl icdigsndia. (RRIPEABNS Y Sliﬂéfaovftegeﬂ%&f WEBRaBI%' %QFPHE}éc't&e?es@re

faulty, the attention of an operadior nma the
tel ephonmsltnunmnmwhtcbrteammmm@' there he aofe&etternt ai telegritonenlinmay fdaweye:out 20
measur enent s re%ﬁtred ?o ob
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rel atively unskil oper at or Acco ing to one aspect o
i nvent i opermaremrt In§ta}i||abwdecrnanlt@ﬂ aphonizer dhtelepratngsiingmniftusthiengpodevace f or

nmoni toring a pl | i of | ephone, | i,nes nul t aneous| i ncludin gne or
more 11 naSefuBl 8l by bo BV RN tedsibie KnSHASY IR aiate, 1N BREESS!

noni @r br&tr%aawﬁneéumwhéﬁIae@b@r@sus;re%te@t | east one line status
controller associated with one or nore line status nonitors to control the

‘nmoni toring of each 30 tel ephone line by the line status monitors; wherein

sai d nonitarin bqre entthrr EB 2005 automatically identifies a fault in any
one of t phone |ines and

To reduce the difficulty to the user of identifying a faulty line, the invention may
15 provide a device for monitoring multiple telephone lines in real time, so that if any
of the telephone lines are faulty, the attention of an operator may be drawn to the

fault.

A telephone line monitor according to the present invention may carry out
20  measurements required to obtain the status of multiple telephone lines
automatically. Therefore, the invention may provides an automatic open circuit
fault detector for telephone lines that can be used by a relatively unskilled

operator.

25 According to one aspect of the invention, there is provided a telephone line status
monitoring device for monitoring a plurality of telephone lines simultaneously
including one or more line status monitors in connection with the telephone lines
to monitor the status of each telephone line; at least one line status controller
associated with one or more line status monitors to control the monitoring of each

30 telephone line by the line status monitors; wherein said monitoring device



generates a signal to indicate the fault in that tel ephone line. It is
preferable that the device includes a voltage | evel detector aSSOCIaEﬁg
with 5 the line status nonitor to nonitor the voltage level in&

tel ephone line such that a fault is detected when the voltage level falls
bel ow a pre-determined voltage reference. As the normal voltage level in
tel ephone lines may vary, the device preferably includes a line reference
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tel ephongeher@es E’rsagrﬁla:bIlryd|catb€tha¢émla'g\ethbm&éprctﬁfeelﬂ’mr generates an output,
and the device includes a status decoder to decode the output fromthe

voltage | evel detector. Further, the device may include a ring elimnator
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checkg i ncbmug@toahaé@eéﬁb,@m@art I cul ar enbodi nent, the one or nore |ine
status nonitors and the at | east one |line status controller are located in

an enclosure and are arranged 30 adjacent to one another. O her

enbodi mept sreAlify Aki%0 RABYL el “adtebl? G0 Ratts an output, and the device

includes a status decoder to decode the output from the voltage level detector.
Further, the device may include a ring eliminator circuit to eliminate unnecessary

15 voltage disturbance when the telephone line is ringing.

It is also preferable that the device includes a data bus system associated with
the output of said decoder to transmit data from the line status monitor to the line
status controller.
20
Besides being stand-alone, it is preferable that the device is connectable to a
computer host for providing a data-logging functionality. In that case, the device
may include a central processor operatively connected to the line status
controller and a database associated with the central processor, so that the
25 central processor issues commands to the line status monitor to check the status

of each line, and stores the result of the line status check in the database.

In one particular embodiment, the one or more line status monitors and the at
least one line status controller are located in an enclosure and are arranged

30 adjacent to one another. Other embodiments are also possible.



The device preferably includes a protective circuit to prevent circuit
damage when renoving the line status controller w thout swtching E% @Ee
power supply to the device. It is also preferable that the deviCbLg @ es
signal indications of whether the telgphone i s on-hook or off-hook. The
device may al so be designed 5 to activate an alarmif there is a fault

| ocated in one or nore tel ephone |ines. Preferably, the device includes an
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Drawi ngs The drawings illustrate a preferred enbodi nent of the invention.
Figure 1 shows the line status nonitor in a one rack shelf device according

to the P?@ffe%ﬁlf,dtr?é‘%mdéemct&bﬂest HR RBVASH it@TRSE%‘%Sn@eﬁéWWétv@e% qgge i ne

di agram of the relationships between the various 25 conponents

st at us noentrarprogessatand thedmedStatystapntiotiepr ef erred  enbodi nent of the
invention. Figure 3 shows a bl ock diagram expl ai ning the operation of the
Line Status Mnitor Controller (LCM card; 30 5 - 4 FEB 2005 Figure 4

showgy bl aeiildib0cBRPeMERt 36 Th&@iddHer OR&dAbe0BnOEMbdRIikeRE ot RkUpresent
invention with reference to the accompanying drawings which illustrate one form
of telephone line monitoring device and system incorporating the invention. It is
to be understood that the particularity of the drawings and the related description
is not to be understood as superseding the generality of the broad description of

15 the invention as defined in the claims.

Brief Description of the Drawings

The drawings illustrate a preferred embodiment of the invention.

Figure 1 shows the line status monitor in a one rack shelf device according to the

preferred embodiment of the invention.

Figure 2 shows a block diagram of the relationships between the various
25 components of the line status monitoring system according to the preferred

embodiment of the invention.

Figure 3 shows a block diagram explaining the operation of the Line Status
Monitor Controller (LCM) card;



Monitor Module (LSM card; Figures 5a through to 5f shows the flowcharts
covering the operation of the LCM 5 firmnvare; Figure 6a shows a schematic
circuit diagramof the telephone line interface circuit part of the Lﬁy
card; 10 Figure 6b shows a schematic csrcwt di agram of the Level St ét 2005
Detector circuit included in the LSMcard; Figure 6c shows a schematic
circuit diagramof the Status Decoder circuit included in the LSM card; 15
Figure 6 f I a e
Crdure ORGHROS SRIIBl, GiaEH LyBlpaharh el ohURiFDaPAR Atenatie
di agr am bfonithe MAchde ELSMi) satchr circuit part of 20 the LSMcard; Figure 6f
shows a schematic circuit diagramof the power on delay circuit part of
the LSM card; 25 Detailed Description of the referred enbodi ment of the
inventio @[b(p] i :
devi ce. Eggﬂéﬁ%’rjgltm t%sﬁnqﬁﬂﬁﬁg&g%ﬁ%%&[nﬁl @egongéggltl{r)r@?tf tlﬁ%% ul\gles a
19-i nch fisewaehel f 10. Each rack shelf consists of sixteen |ine status
nonitor nodul e cards (LSM cards) 12, 30 the nodule that is used to nonitor
the tel ephone lines. There is a line status nonitor controller card (LCM
Card) 1l4frid,ee 6aNYHONSs & B@hér‘néh@%ﬁcé@?ﬂé@%ﬁﬁof]tﬁe Itélebhsne i.ﬂe ﬁﬁ@rf%@@%w@urt ack
shel f 10 nonitoring the tel ephone Iines in the rack . hi's particul ar
enmbodi mepart OééhﬂlLSE{l:Ra%elf 10 consists of one LCM card 14 and si xt een LSM
cards 12 so one racking sub-system (conprised in one rack shelf) can
nmoni tor 32

10 Figure 6b shows a schematic circuit diagram of the Level Status Detector circuit

included in the LSM card:

Figure 6¢c shows a schematic circuit diagram of the Status Decoder circuit
included in the LSM card;

Figure 6d shows a schematic circuit diagram of the LED display and the driver
circuit part of the LSM card;

Figure 6e shows a schematic circuit diagram of the Ring eliminator circuit part of
20  the LSM card,;

Figure 6f shows a schematic circuit diagram of the power on delay circuit part of
the LSM card;

25 Detailed Description of the preferred embodiment of the invention

Figure 1 shows the line status monitor in a one rack shelf device. Essentially, the
monitoring system in this embodiment includes a 19-inch rack shelf 10. Each
rack shelf consists of sixteen line status monitor module cards (LSM cards) 12,

30 the module that is used to monitor the telephone lines. There is a line status

monitor controlter card (LCM Card) 14, to control the sixteen LSM cards 12 in the




tel ephone lines either in a stand al ong or data-|ogging node. G her 5

configurations can al so be envisaged. Mre than one rack shelf gq'n &e

included in the system Figure 2 shows a bl ock di agram of the FEB"2005

rel ati onshi ps between the various congonents of the line status nonitoring
1

system 16 according to the preferred enbodi nent of the invention,
Preferably, in a data-logging node, a personal conputer is included in the

system 1 S HiSh t y er i :
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Internal Data Bus 22 to LCM %ards 14 as di scussed ahove. The 15 LS gards
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dat abase, t%i ves a conmand sequentially to the entire nonitoring system 16
to sanpl B YRSYSt&Pus of all tel ephone lines which are connected to the
system 16. Each LSM card 12 of the system 16 receives the command and
interprets it, then executes the command. The result of the conmand wll
t hen be Fapoe d2dshows he blackhbdisgrany ohdéhe orgatiomshipss betweeThibe2yacdonput er

host 18 nm roduce report .according to re-determned tine .interval
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device without the conputer host 18. Each rack she nonitors 32 10
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is connected to at least one telephone line. The LSM cards 12 are in turn
connected by an Internal Data Bus 22 to LCM cards 14 as discussed above. The

15 LSMcards 12, LCM card 14 and Internal Data Bus 22 are preferably contained in
a rack sheif. In turn, each LCM card 14 is communicably linked to the computer
host 18 via an 1/O Data Bus 24.

In the data-logging mode, the computer host 18 comprising a central processor
20 and preferably a database, gives a command sequentially to the entire
monitoring system 16 to sample the status of all telephone lines which are
connected to the system 16. Each LSM card 12 of the system 16 receives the
command and interprets it, then executes the command. The result of the
command will then be recorded in the database by the computer host 18. The
25 computer host 18 may produce a report according to a pre-determined time

interval or according to the specific device, as desired by the user.

In the stand-alone mode, each of the rack shelves 10 can operate as a stand-
alone device without the computer host 18. Each rack shelf monitors 32
30 telephone lines. In this mode the user can use as many rack shelves as needed

depending on how many telephone lines are to be monitored.



7 On the other hand, in the data-logging node, the system needs a personal
computer as a conputer host. This personal conputer is needed for -datt 2005

| oggi ng and nanagi ng of data froman entire sixteen-rack shelf. The lines
to be 5 nonitored in this node can be himted to up to 512 |ines. Using
data fromthe entire rack shelf, the user can create a statistic, for
exanpl e, of the nost faulty line in a certain tine interval or a busy tine
in a day. This system 16 uses prinmarily two types of indicators to indicate
the tel ephone io line status, three light emtting diodes (LED) in the LSM
t o i ndi c&lre ti@n dtoek haGlf itHdbe datd-lagaing stoaeushe Giyséemi needataoperaomalal so
possible. The ,other is an indicator in the PC Monitor Sof t war e
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the LCM %ﬁﬂdmta(ﬁaﬁ Gt Gafahgroph aérmerﬁﬁr@t éi§tee%5raEk9§H@f3 $heWinds Rbosk
di agram expl ai ni g t he operation of LCM card . The processor of LCM card

14 cofmpr mxmstosedViin this conde alanebe 2imitesutchupdot 51‘92 hnes o-Usingtdadh [feam rtbeel

89C52, as C ' it t | | | nt t
cormands SPPinAdc e aRohgar Tabied Shbuics oneBrien g atTRE By

t hr ough &€ arcdstair’timeGMetasibrifbadystmenalaigids a | ow address buffer 25,
RTCC 27, push button switch 29a as an alarmreset, buzzer 29b and red

col our Iight emtting diode 29c to indicate if one of the lines is faulty.

Ther e is 2 .t e et the
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card 44 ﬂh@@tét% trés liganggiittieg d?cﬁjefsrmﬂmrnnﬁﬁeztawswgmbaﬁeooﬂméﬁls oﬁecause
in this enbodi rrent the comunication between the host conmputer 18 to the

LCM car d Hook,ane glasm F?$atu§85 Qe iTdieaionnaTs rsTPosblont 1 P12 @Bes not
h
ave an ﬁﬁ ga?(? E{f Fo i ggr E@g‘@éﬁ\ﬁére% B T LBBsR 632 LB tafd,

m cr o-con
there is a red colour LED and buzzer on the LCM card to indicate the alarm

status.
15
Figure 3 shows a block diagram explaining the operation of LCM card 14. The
processor of LCM card 14 comprises a Micro-controller 24, such as the micro-
controller model 89C52, as a Central processing unit. Micro-controller 24
interprets commands from the computer host 18 and checks the telephone lines
20 through LSM cards 12. LCM card 14 alsc includes a low address buffer 25,
RTCC 27, push button switch 29a as an alarm reset, buzzer 29b and red colour
light emitting diode 29c¢ to indicate if one of the lines is faulty. There is also
preferably a dip-switch 29d to pre-set an address to set the valid address on the

memory map address of the micro-controller 24. LCM card 14 also has a

o]
wh

converter 26 from an RS-232 signal to RS-485, because in this embodiment, the
communication between the host computer 18 to the LCM card is using an RS-
485 interface and the micro-controller 24 does not have an RS-485 port. RS-485
converter 26 converts the RS-232 port of micro-controller 24 to an RS-485 signal.
A protective circuit in the form of a power on delay circuit 28 s included to
30  prevent circuit damage when LCM card 14 is lifted from rack 10 whilst the power

supply is still on.



A protective circuit in the formof a power on delay circuit 28 is included
to 30 prevent circuit damage when LCMcard 14 is lifted from rack -1Ofgghjhst
the power supply is still on. - 4 FEB 2005 8 Wth reference to Figure 4,
the followng is a detailed descriptiog of the nonitoring of tel ephone

r

| i ne status through tel ephone line intérface 30. The nonitoring by LSM
card 12 is done by detecting and nonitoring voltage |evel of 5 the

tel ephone line using a voltage |level status detector 32 and this is done by
a parallel arrangenent. The parallel arrangenent is preferred because the

di f f er enagitipetafgemcen tdiopiguands Otffe Hombwing! 1902 daume® dssdrphishi Bel hehi gh.
For exanple, the On Hook |evel is between 48 to 52 volts and the O f Hook
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t hrough |ti@é’@éleph@rﬁ@l$née.lsm§f arvokageadsvelUstauis d@te@teaneztmatrﬁgaé @dnedegader 34
whi ch decodes the volta evel, and relays it to data bus driver 35 15 and

associ at P@rajigt aam@gement Di Jmeayas@llalsaaaﬂwaﬁ@a f&c@fﬁfﬁ"ﬁ@ pgcayre sthet us of

the tele 1 b
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uses two | evel o] an .On Hook detector and f Hook det ect or using
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(Tn which case the alarmis ac ese
resul ts m&qamedmdim@tf@r@nby tagréyit. enmitting diode via an LED dr| ver, for
25 exanple, green for On Hook, yellow for Of Hook and red for alarm
Parallel with

Upon passing through level status detector 32, an output is sent to a status
decoder 34 which decodes the voltage level, and relays it to data bus driver 35
15 and associated data bus. LED Display 36 is activated according to the status of
the telephone line. An address decoder 37 reads an address given by computer
host 18 from the address bus and compares it to a preset address before

sending it to data bus driver 35.

20 For this purpose, the circuit uses two level detectors, an On Hook detector and
Off Hook detector using an operational amplifier. Output from these detectors
enter status decoder 34 which will decode the telephone line status, ie whether it
is On Hook, Off Hook or Open Circuit {in which case the alarm is activated).
These results may be indicated by a light emitting diode via an LED driver, for

25  example, green for On Hook, yellow for Off Hook and red for alarm. Paraliel with
that, the output of the decoder also enters the Data Bus system via a data bus
driver 35 and is dependent on the address decoder, which is set on a preset

address, whether the address is valid or not.



that, the output of the decoder also enters the Data Bus systemvia a data
bus driver 35 and is dependent on the address decoder, which is 3&% on a

preset address, whether the address is valid or not. - 4 FEB 206 i
anticipation of different tel ephone Ii Pe voltage levels in different
countries, there is a line reference Fevel adjustor associated with |evel
status detector 32 to define normal voltage | evel conditions of the

el ephongs | digiosboloop oAl SUUPAANS IR bl YIdiegE dRLERH A henever

the lineis ri ere” i r circui nat e

the ringitmgess gnite rdferericeansal 4djusier asdociakeewith eval atatub elatestor Bheocl CM
card 14 and LSM card 12, an internal bus of the mcro-controller 24 is

used. Todgfies eprmabyritRoa sveheenditions ohbrdelerheRe ifBrd is  hot - swapped from
the rack shelf, there is a power on delay circuit 28 in each of 10 the LCM
cards. Figures 5a through to 5f shows flowcharts of the firnmware associ ated
w t h ECMTocavald tistuBameeadfl ine tditageydétentidd wilehavas tha lree & abgisgf trereach
line sequentjally (figures 5d, 5e . The system 16 al so tests et her

fig > & 5f
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conput er host {figure th reference to ure 6a, I's a
schemat i enicio-centroldir Z¢riamsefl. t repravenegamagel totkisi qard Mrwrever theucardsg of

LSM d 12, diode bri 40 i hj . it is 20 d | arjt d
and to cRBGRUSPRSS TR o ant ehebrRrE S PIreT P oY, B FRE) GRPBLT “has
the nhghthopbpd bhyss X herwise, if the polarity is reversed, damage nay be

done to the circuit. The signal from diode bridge 40 is divided by ten to
obtain a level that can fit within the range of |evel status detector

circuit o1t ds I Leven | : el . ' n the
Fel ophond 47RS S5 PR 1b S B kol 8t 8 s TEBEREL oGR8
rises tocup 9. 7GeMetdlly, the system 16 obtains line status for each line sequentially
(figures 5d, 5e & 5f). The system 16 also tests whether any operative keys, such
15 as the reset key 29a and alarm buzzers 28b are pressed. Thereafter, the system

16 sends the status of each line to the computer host (figure 5c).

With reference to Figure 6a, which is a schematic circuit diagram of the
telephone line interface circuit 30 of LSM card 12, diode bridge 40 in this circuit is
20 used as a polarity guard and to ensure that the polarity of the signal that enters
the circuit has the right polarity. Otherwise, if the polarity is reversed, damage
may be done to the circuit. The signal from diode bridge 40 is divided by ten to
obtain a level that can fit within the range of level status detector circuit 32. Itis
also to prevent the signal from being too high when the telephone line is ringing,

25  because the voltage level of the signal rises to up to 70 volts.

The function of differential input amplifier 42 in Figure 6a is to isolate the
telephone line network of the telephone company from signal interference arising
from the system circuit because this system is using its own power supply.

30



The function of differential input anplifier 42 in Figure 6a is to isolate
the telephone line network of the tel ephone conpany from signal
interference arising fromthe systemcircuit because this systemifEfugisng
its own power supply. 30 - 4 FEB 2005 }§ Figure 6b shows a schematic
circuit diagramof the Level Status Detector circuit 32 of LSMcard 12;
Figure 6c shows a schematic circuit diagramof the Status Decoder circuit

34 of LSWidipeboldnols %&e@@atﬂ‘&?&i@d%@h&ﬁﬁffi}ﬁ% g_ie’illﬁ:PSEatQé et rQ:firchge LED

display 36 and the driver circuit of LSM car ; Figure 6e shows a
schemat i 820ifrlceiVit catdatit; dnigofe BheshRiwsga elchemadit arircoitr didgrad8obthel Skatoard 12;

and Figure @f sho ti ipcuit di agram of ,t he power .on del ay
cirout ¢ Sletarter BERHE R o LM Rardt) P o6} SEME B dehri e By iR A9 T41G  t he
t el ephongf kHNEER disPRly BOiaMd WWeedBdrBreutBbrUTV g T2 g bé Ishows hhe
tel ephone line status nonitor can be enpl oyed to determ he and correct any

| i ne §auBeRematie ciievit shagramppéthe Ring elimirator eireuit §Bsef LMt cand panandor

i odes aF Bufpdiaisis 8 YD ER Maals s o afWehtln dbRB LN 28Rl <o
provi despginsgald ek spl ay by way of an attached nonitor screen. Finally,

whil e a particul ar enbodi nent of the invention has been shown and
described, it will be appreciated by those skilled in the art that changes

and 20 mydjfi j - il RN Vi e ' arting
fromt hgﬂqén];l\\Pen ¢@§E=agéq Ei]aql%@gg?&ggect sla%sorﬁgu“cr% a{@‘g?gggg%mﬁﬁg

i nvent i onsshbakdespbnsibaity,i thiet etedhoniehng atatus uhanit@nbad ivee enEoged feci fi c
construct,i on descri ped h?rei n, but_s oulﬂ be defined by th apPe ged cl ai ns
and equi VEIERVS (41 EGITect AWOPRR HAEYS. t ABCARRYIFR IBrerciiabhalred dong i s to

cover al listisiticteaeg raidle line circuit.

For indication of fauit on output, the light emitting diodes are employed to provide
15  visual display. The computer host also provides visual display by way of an

attached monitor screen.

Finally, while a particular embodiment of the invention has been shown and
described, it will be appreciated by those skilled in the art that changes and
20  modifications of the present invention may be made without departing from the
invention in its broader aspects. As such, the scope of the invention should not
be limited by the particular embodiment and specific construction described
herein but should be defined by the appended claims and equivalents thereof.

Accordingly, the aim in the appended claims is to cover all such changes and

25 modifications as fall within the spirit and scope of the invention.




25 nodifications as fall within the spirit and scope of the invention. - 4
FEB 2005 11 CLAIMS: A tel ephone line status nonitoring devicg4f@$ 05

sinmul taneously nmonitoring a plurality of telephone |ines inclu '&@. an
enclosure; a plurality of tel ephone line status nonitors in said enclosure,
each said status nonitor being connectlable to a single said line; and a
controller in said enclosure connected with and controlling said plurality
of tel ephone line status nonitors, wherein each said status nonitor

provi des an output signal indicative of the line status of a connected

|l i ne and GBAUMSontroller receives the output signals of said status
nonitors and is programed to generate a conbined output signal indicative
of the sinultaneous |ine status of said plurality of telephone lines. 2. A
t el ephoneq | i nep sélapHEnating istatus atetoring dever for agneitansioaisi MoRitefieg n  each
said status nonitor includes a volta .evel detector to nonitor the
vol t age | evel aplusality of éelephene INeHECHIM that a fault is detected when
the voltage |l evel fall PR¥/a pre-determ ned voltage reference. 3. A

t el ephone |ine stat seﬁglﬁl or'ing device according to claim2 wherein said

pre-det er mi ned | i nearmgiialignoé télepkone dinpreatust mopitarspine sdisk 8REPABE. vol t age
reference corresponding to a nornal. operatin ol t | 1] of the
tel ephone | i ne¢adh sad EP%‘_EHHH@‘? r{%ﬂggg?ﬁ%ctﬂ@ﬁ?f?gﬁqﬁ@e ceé\cﬁggé'a%gﬂordi ng to
claim2 or 3, whergiR &8l KwYdideclbsyR cotfieeticdonitt eineredntmllary saitput and
said status nonitor 1ncludes a decoder to decode said output fromsaid
vol t age plurality of telephone line status monitors,
wherein each said status monitor provides an output signal

indicative of the line status of a conne_cted line and said controller

receives the output signals of said status monitors and is programmed

to generate a combined output signal indicative of the simultaneous

line status of said plurality of telephone lines.

2. A telephone line status monitoring device according to claim 1 wherein
each said status monitor includes a voltage level detector to monitor
the voltage level of each telephone line such that a fault iz detected

when the voltage level falls below a pre-determined voltage reference.

3. A telephone line status monitoring device according to claim 2 wherein
said pre-determined line reference level is pre-set to a pre-determined
voltag: reference corresponding to a normal operating voltage

condition of the telephone line.

4, A telephone line status monitoring device according to claim 2 or 3,
wherein said voltage fevel detector generates an output and said status
monitor includes a decoder to decode said output from said voltage

level detector.



| evel detector. - 4 FEB 2095 12 5. A tel ephone |ine status nonitoring

devi ce according to any one of clains 2 to 4 wherein said status nonitors
include a ring elimnator circuit to elimnate unnecessary voItaquEB 0
di sturbance when the telephone line is ringing. 6. A telephone line s%a us
noni tori ng device according to anyond2of clains 1 to 5 wherein the device
I ncl udes a data bus system associated with the output of said decoder to
transmt data fromsaid status nonitors to said controller. 7. A tel ephone
| ine status nonitoring device according to anyone of clainms 1 to 6 wherein
said line status nonitors include a protective circuit to prevent circuit

damage if_ remoyed, wit hqu ' i ind® Wkice S¢BBIdING Qot asid 0. 8. A
tel ephone5'l [ née‘ %W&gnﬁom%g}%tﬁg @%@?@@ngcco}C(% ng to adny(_)néewqf ~clains 1 to
7 wherein sai gt tosdowakrdis saidistatus veopitors inalude arringuelimeatof he

tel ephone i s on-hook or off-hook. 9. A telephone |.ine stat nigd Ori ng
devi ce accor digiguito tanygdipEngte  ¥INRPSSa™t o' B3Pfc) %‘Pﬁbga%%sm tar%@%us

connected |in i Y «Indi cator controllable by said controller.
10. Atel ephoﬁgﬁpﬁﬁgeg tgf‘%gﬁlﬁl‘)ﬁrﬁ?t oring device-according to anyone of

claims 1 to 9 including a visual status indicator for each said nonitored
line. 11. A telephone line status nonitori Vi g gjst her
claim9 d& 104 Rhanesdng 9 ‘ﬂ%lmg?lgfrl?@ iraﬁagga?ggorlﬂﬁrtlgi%gﬁr\%e of a
fault or whethgnidhe [£|SPRABRIN StHN-dReMe anclodiés haoldata bus system
associated with the output of said decoder to transmit data from said

status monitors to said controller.

7. A telephone line status monitoring device according to anyone of
claims 1 to 6 wherein said line status monitors include a protective
circuit to prevent circuit damage if removed without switching off power

supply to the device.

8. A telephone line status monitoring device according to anyone of
claims 1 to 7 wherein said output signal is indicative of a fault or

whether the telephone is on-hook or off-hook.

9. A telephone line status monitoring device according to anyone of
claims 1 to 8 including a simultaneous connected line visual status

indicator controtlable by said controller.

10. A telephone line status monitoring device according to anyone of

claims 1 to 9 including a visua! status indicator for each said monitored

line.

11. A telephone line status monitoring device according to either claim 9 or
10 wherein said visual status indicator is indicative of a fault or whether

the telephone is on-hook or off-hook.



- 4 FEB 2085 13 12. A tel ephone line status nonitoring device according to
anyone of clainms 1 to 11 including an alarm and wherein said controller is
programed to activate said alarmif there is a fault in one or o BEB 2005
connected tel ephone lines. 13. A line status nonitoring conputer system
conprising a conputer system and assbti ated database connected with the
controller of a |east one tel ephone |ine status nonitoring device of
anyone of clains 1 to 12 wherein said conputer systemis progranmed to

receive said output signals of each .said controller .and,st t h
informatiléh ddori€ H’ﬂélﬂ‘e?ﬂi@a?tét% g .”n§4%eﬂcﬁi ﬂ%cqgggbguégn%hﬁnc?r |%r1;g

comput er syst eq; ' indiehir] Bnl Ziamhesf Witk GamPWortrofgstiem i s
programed to %iﬁgsr ﬁoggpggelgch slg(r? connected controller for line status
i nformation. programmed to activate said alarm if there is a fault in one or more

connected telephone lines.

13. A line status monitoring computer system comprising a computer
system and associated database connected with the controller of a
least one telephone line status monitoring device of anyone of claims 1
to 12 wherein said computer system is programmed to receive said
output signals of each said controller and store the information

contained in said signals.

14. A line status monitoring computer system as claimed in claim 13
wherein said computer system is programmed to interrogate each said

connected controller for line status information.



