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(57) ABSTRACT 
The present invention is generally directed to a telephone 
handset for testing the transmission quality of a local loop. 
In accordance With one aspect of the invention, the tele 
phone handset includes a connector con?gured to connect to 
the local loop at, for example, a junction box. The invention 
also includes a loW-pass ?lter circuit electrically interposed 
betWeen the connector and operational circuitry of the 
telephone handset. In operation, the loW-pass ?lter is 
designed to pass (substantially undisturbed) electrical sig 
nals Within the POTS frequency band from the connector to 
the operational circuitry. In the same Way, the loW-pass ?lter 
is designed to substantially block the passage of electrical 
signals above the POTS frequency range. In this Way, the 
loW-pass ?lter blocks the introduction of high frequency 
signals, Which may otherWise generate intermodulation 
products Within the audible range, from reaching the opera 
tional circuitry of the testing handset. In accordance With 
another feature of one embodiment of the invention, a device 
is provided for detecting the presence of XDSL signals on a 
local loop. In accordance With this embodiment, at least one 
band-pass or high-pass ?lter is added in parallel With the 
loW-pass ?lter. The output of the at least one band-pass or 
high-pass ?lter is then analyzed to determine Whether an 
XDSL signal is present Within that frequency band (de?ned 
by the at least one band-pass or high-pass ?lter). 
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COMBINED HANDSET AND POTS FILTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to tele 
phone handsets, and more particularly to an improved tele 
phone handset for use in testing lines carrying both POTS 
and xDSL communications. 

[0003] 2. Discussion of the Related Art 

[0004] In recent years telephone communication systems 
have expanded from traditional plain old telephone system 
(POTS) communications to include high-speed data com 
munications as Well. As is knoWn, POTS communications 
includes not only the transmission of voice information, but 
also PSTN (public sWitched telephone network) modem 
information, control signals, and other information that is 
transmitted in the POTS bandWidth, Which extends from 
approximately DC to approximately 3.4 kilohertZ. 

[0005] NeW, high-speed data communications provided 
over digital subscriber lines, such as Asymmetric Digital 
Subscriber Line (ADSL), Rate Adaptive Digital Subscriber 
Line (RADSL), etc. (more broadly denoted as xDSL) pro 
vide for high speed data transmissions, as is commonly used 
in communicating over the Internet. As is knoWn, the 
bandWidth for xDSL transmissions is generally de?ned by a 
loWer cutoff frequency of approximately 30 kilohertZ, and a 
higher cutoff frequency Which varies depending upon the 
particular technology. Since the POTS and xDSL signals are 
de?ned by isolated frequency bands, both signals may be 
transmitted over the same tWo-Wire loop. 

[0006] APOTS splitter is typically provided at each end of 
a transmission system communicating both POTS and xDSL 
information. As is knoWn, a POTS splitter circuit consists of 
a high-pass ?lter and a loW-pass ?lter, Which are used to 
separate the tWo signals (the POTS signal from the xDSL 
signal). Normally, the high-pass ?lter is built into the xDSL 
transceiver, Whereas the loW-pass ?lter (commonly referred 
to as a POTS ?lter) normally provided as a separate unit. In 
operation, the POTS ?lter operates to ?lter the high fre 
quency xDSL signals in order to protect the POTS (e.g., 
telephone) circuitry. At the same time the POTS ?lter 
provides ?ltering and protection for higher frequency noise 
signals that are often associated With a ring signal, or the 
sWitching circuitry of a central of?ce. 

[0007] It has been found, hoWever, that troubleshooting 
line problems on local loops carrying both POTS and xDSL 
communications is frequently more dif?cult than trouble 
shooting a POTS only local loop. Years ago, the service 
provider (phone company) installed telephone lines from the 
central of?ce, all the Way to the telephone. Thus, the service 
provider Was responsible for the integrity of the line all the 
Way to the termination point (at the telephone). HoWever, in 
recent years, it has become the custom for the service 
provider to run the local loop only to a junction box at the 
customer premises (Whether the customer premises is a 
business, personal residence, etc.). Therefore, When per 
forming testing on the local loop, the service provider is 
responsible only for insuring the integrity of the local loop 
betWeen the central of?ce and the junction box at the 
customer premises. 
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[0008] Typically, testing of a line is performed by a service 
technician using a testing handset to test the line. Alterna 
tively, testing may be performed using more elaborate and 
specialiZed test equipment such as a transmission impair 
ment measurement system (TIMS). The technician Will plug 
the testing handset into a junction of the line to test the 
quality of the communications at that junction, and thus 
verifying the integrity of the line betWeen the junction and 
the central office. Usually, the junction tested is the junction 
provided at the customer premises. In short, this form of 
testing is performed “by ear”, Wherein the ?eld technician 
evaluates the line quality by listening to the quality of the 
sound/signal at the testing handset. 

[0009] It has been found that a problem in this manner of 
testing often arises When there are shared communications 
on the same local loop. For example, When the customer not 
only has POTS service, but also subscribes to an xDSL 
service, technicians testing the line quality often detect noise 
signals Within the POTS frequency band, When testing the 
line at the junction box, Which noise signals are not audibly 
present on POTS telephones inside the customer premises. 

[0010] Accordingly, it is desired to provide an improved 
method or apparatus for testing local loops that overcomes 
the shortcomings and disadvantages noted above. 

SUMMARY OF THE INVENTION 

[0011] In researching the shortcomings of the manner of 
testing line quality and in the testing handsets used in the 
prior art, it Was determined that many of the perceived line 
problems Were actually the result of intermodulation prod 
ucts. Testing handsets, as With other common telephone 
handsets, include internal circuitry that generates intermodu 
lation products When receiving high frequency signals; the 
intermodulation product being a signal having a frequency 
de?ned by the differential of tWo higher frequency, received 
signals. When xDSL communications are occurring at the 
same time the technician is testing the line, intermodulation 
products generated by the handset from the high-frequency 
xDSL transmissions often generate noise in the audible 
frequency band, Which interferes With the proper evaluation 
of the line test conducted by the technician. Since POTS 
?lters are disposed betWeen the junction box and the POTS 
telephones at the customer premises (for those customer 
premises having a xDSL communication service), such 
intermodulation noise signals are not present at the POTS 
telephones. 
[0012] When a ?eld technician is dispatched to test a local 
loop at a customer premises, the technician does not neces 
sarily knoW Whether that customer premise includes a xDSL 
service. Even if the service technician is made aWare that the 
customer premises includes an xDSL service, the technician 
Will still not knoW Whether a device Within the customer 
premise is transmitting information Within the xDSL fre 
quency band at any given time. 

[0013] Certain objects, advantages and novel features of 
the invention Will be set forth in part in the description that 
folloWs and in part Will become apparent to those skilled in 
the art upon examination of the folloWing or may be learned 
With the practice of the invention. The objects and advan 
tages of the invention may be realiZed and obtained by 
means of the instrumentalities and combinations particularly 
pointed out in the appended claims. 
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[0014] To achieve the advantages and novel features, the 
present invention is generally directed to a telephone hand 
set for testing the transmission quality of a local loop. In 
accordance With one aspect of the invention, the telephone 
handset includes a connector con?gured to connect to the 
local loop at, for example, a junction box. The invention also 
includes a loW-pass ?lter circuit electrically interposed 
betWeen the connector and operational circuitry of the 
telephone handset. In operation, the loW-pass ?lter is 
designed to pass (substantially undisturbed) electrical sig 
nals Within the POTS frequency band from the connector to 
the operational circuitry. In the same Way, the loW-pass ?lter 
is designed to substantially block the passage of electrical 
signals above the POTS frequency range. In this Way, the 
loW-pass ?lter blocks the introduction of high frequency 
signals, Which may otherWise generate intermodulation 
products Within the audible range, from reaching the opera 
tional circuitry of the testing handset. 

[0015] In accordance With the preferred embodiment of 
the present invention, the loW-pass ?lter circuit is de?ned by 
a cutoff frequency ranging from approximately 3.4 kilohertZ 
to approximately 10 kilohertZ. In addition, means are further 
included for bypassing the loW-pass ?lter. Preferably, this 
“bypass” means includes a manually-operated sWitch, such 
as a double-pole, double throW sWitch. Such a sWitch alloWs 
the service technician to sWitch the loW-pass ?lter into and 
out of the circuitry, When desired. Alternatively, the 
“bypass” means may be automatically implemented. In this 
regard, circuitry may be provided to sense the presence of 
high frequency signals (i.e., signals in the xDSL frequency 
band) that may otherWise generate unWanted intermodula 
tion noise in the audible frequency. Upon sensing such 
signals, the “bypass” means may be con?gured to automati 
cally sWitch in the loW-pass ?lter circuitry. 

[0016] In Will be appreciated that, consistent With the 
concepts and teachings of the present invention, the loW 
pass ?lter may be either an active ?lter or passive ?lter. 
Furthermore, depending upon the intended operating envi 
ronment, the loW-pass ?lter may be designed to have varying 
input impedance. For example, in a ?rst operating environ 
ment, it may be desirable to design the loW-pass ?lter With 
in input impedance of approximately 600 ohms, While in 
another embodiment, it may be desired to design the ?lter to 
have an input impedance of approximately 900 ohms. 

[0017] In accordance With another aspect of the invention, 
an improved telephone handset for normal POTS commu 
nication may be provided. In this regard, the inventive 
aspects and features summariZed above may be incorporated 
into a typical POTS telephone, along With a mechanism for 
automatically detecting the presence or transmission of an 
xDSL signal on the line. In response to such detection, the 
mechanism is operative to sWitch in the loW-pass POTS 
?lter. In this Way, the loW-pass ?lter is utiliZed only When 
needed. Such a telephone may be utiliZed at a customer 
premises having a xDSL service and a xDSL communication 
device, and thus eliminate the need for separately install a 
POTS ?lter at the customer premises. In this regard, a 
handset including the “bypass” means feature described 
above may be mass produced at a reasonably loW cost and 
provided to subscribers of xDSL services, particularly Where 
that service Will share a common local loop With POTS 
communication devices. 
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[0018] In accordance With yet another aspect of an 
embodiment of the invention, a device is provided for 
detecting the presence of an xDSL signal on a local loop. In 
accordance With this aspect, the device includes an input 
electrically connected to the local loop and a ?rst ?lter 
electrically connected to the input for passing signals Within 
a POTS frequency band. A second ?lter is electrically 
connected to the input for passing signals having frequency 
components above the POTS frequency band. Preferably, 
the second ?lter Will be de?ned by a high input impedance, 
so that POTS signals passing through the ?rst ?lter are 
substantially undisturbed. A signal detector is electrically 
connected to an output of the second ?lter for detecting the 
presence of a signal having a frequency above the POTS 
frequency band, and a signaling means is provided for 
signaling that a signal having a frequency above the POTS 
frequency band has been detected. 

DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying draWings incorporated in and 
forming a part of the speci?cation, illustrate several aspects 
of the present invention, and together With the description 
serve to explain the principles of the invention. In the 
draWings: 
[0020] FIG. 1 is graph shoWing the poWer spectrum for 
POTS and xDSL transmission bands; 

[0021] FIG. 2 is a block diagram illustrating the principal 
components of a prior art telecommunication system, at both 
the central of?ce and customer premises; 

[0022] FIGS. 3A-3C are block diagrams illustrating alter 
native embodiments of the present invention; 

[0023] FIGS. 4A-4C are schematic diagrams illustrating 
alternative ?lter structures for implementing the loW-pass 
?lter of the present invention; 

[0024] FIGS. 5A-5B are schematic diagram illustrating 
alternative ?lter circuits for realiZing different input imped 
ance values; and 

[0025] FIGS. 6A and 6B are block diagrams illustrating 
another feature of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0026] Having summariZed various aspects of the present 
invention, reference Will noW be made in detail to the 
description of the invention as illustrated in the draWings. 
While the invention Will be described in connection With 
these draWings, there is no intent to limit it to the embodi 
mentor embodiments disclosed therein. On the contrary, the 
intent is to cover all alternatives, modi?cations and equiva 
lents included Within the spirit and scope of the invention as 
de?ned by the appended claims. 

[0027] Turning noW to the draWings, FIG. 1 is a diagram 
illustrating frequency band communications, as is knoWn in 
the prior art. The term frequency band communications is 
used to indicate communication of information Within a 
certain de?ned, frequency band. As is knoWn in the prior art, 
plain old telephone system (POTS) communications are 
transmitted in the frequency band 12 de?ned betWeen about 
0 (DC) and about 4 kHZ. A second transmission frequency 
band 14 is de?ned at a higher frequency level than the POTS 
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frequency band 12, and is used in the transmission of digital 
subscriber line (DSL) communications. A guard dead band 
16 is typically provided to separate the tWo transmission 
frequency bands 12 and 14. The DSL transmission fre 
quency band 14 is more broadly denominated as “xDSL”, 
Wherein the “x” generically denominates any of a number of 
transmission techniques Within the DSL family. For 
example, ADSL—asynchronous digital subscriber line, 
RADSL—Rate Adaptive Digital Subscriber Line, HDSL— 
high-bit-rate DSL, etc. As is knoWn, xDSL transmission 
frequency bands 14 may encompass a bandWidth of greater 
than 1 MHZ, but the speci?c upper cutoff frequency Will 
vary depending upon that particular xDSL service. As a 
result, Without the addition of extra equipment such as POTS 
?lters, splitters, etc. xDSL signals are not compatible With 
attached POTS type equipment, such as telephones, PSTN 
modems, facsimile machines, etc. 

[0028] Referring noW to FIG. 2, a prior art communica 
tion system is shoWn. Speci?cally, FIG. 2 illustrates com 
munication betWeen a central of?ce 20 and a customer 
premises 22 by Way of local loop 24. Although FIG. 2 
illustrates a central office 20, it Will be appreciated that a 
similar illustration may be used to depict communication 
betWeen a customer premises 22 and a remote terminal, 
other than a central of?ce, having substantially the same 
functionality illustrated in connection With the central office 
20. Therefore, FIG. 2 is not intended to limited the envi 
ronment of the present invention, as described herein. 

[0029] While the customer premises 22 may be a single 
dWelling residence, a small business, or other entity, it is 
generally characteriZed as having POTS equipment, such as 
a telephone 26, PSTN modem 27, fax machine (not shoWn), 
etc. The customer premise 22 may also include an xDSL 
communication device, such as an xDSL modem 28. When 
an xDSL service is provided, a POTS ?lter 30 is interposed 
betWeen the POTS equipment 26 and the local loop 24. As 
is knoWn, the POTS ?lter 30 includes a loW-pass ?lter 
having a cut-off frequency of approximately 4 kilohertZ to 
10 kilohertZ, in order to ?lter high frequency transmissions 
from the xDSL communication device 28 and protect the 
POTS equipment. 

[0030] At the central of?ce 20, additional circuitry is 
provided. Generally, a line card containing line interface 
circuitry is provided for electrical connection to the local 
loop 24. An xDSL modem, including both receiver and 
transmitter circuitry, is broadly denoted by block 42. This 
circuitry is directly connected for communications across 
the local loop 24. The remaining POTS circuitry is sepa 
rated, or buffered, from the local loop 24 by POTS ?lter 44. 
Speci?cally, other circuitry commonly carried on the line 
interface card includes a hybrid 46, off-hook detection 
circuitry 48, and ring generator circuitry 50. Typically, the 
hybrid circuitry is intermittently connected to the local loop 
24 by a sWitching means (not shoWn). As is knoWn, a hybrid 
circuit 46 is a device for translating betWeen tWo-Wire and 
four-Wire communication links. For purposes of illustration, 
it is important to note that voice and other POTS information 
is communicated through the block denoted as hybrid cir 
cuitry 46 to/from the local loop 24. As is Well knoWn, the 
off-hook detection circuitry 48 is the circuitry utiliZed at the 
central of?ce to detect When a user at the customer premises 
22 has lifted a telephone handset or otherWise has sought to 
establish communications from a POTS device. 
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[0031] The ring generation circuitry 50, in a manner that 
is knoWn, generates a ring signal for communication across 
the local loop 24, to cause a telephone 26 or other POTS 
equipment to ring at a customer premises 22. Typically, the 
ring generation circuitry 50 is disconnected from the local 
loop 24 by Way of a normally open sWitching means (not 
shoWn). To minimiZe the deleterious effects of various noise 
signals and to protect the various POTS circuitry, the POTS 
?lter 44 provides loW-pass ?ltering having a cutoff fre 
quency above the approximately 3.4 kilohertZ upper fre 
quency band edge. 

[0032] As is knoWn, and brie?y discussed above, there are 
a variety of reasons in Which a person located at a customer 
premises 22 may experience line problems that manifest 
themselves as noise on the receiver of a telephone handset 
26. The customer may then report the problem to the central 
of?ce (phone company), Which dispatches a ?eld service 
technician to troubleshoot and isolate the problem. In this 
regard, the ?eld service technician typically utiliZes a test 
phone 60, knoWn to be in good Working order, and may 
check the local loop 24 by connecting the test phone 60 to 
any of a number of junction boxes 62, 64, and 66. These 
junctions may be located at or near the central of?ce 20 (e.g., 
junction 66), at or near the customer premises 22 (e.g., 
junction 62), or at intermediate locations (e.g., junction 64). 
The ?eld service technician connects the test phone 60 to the 
local loop 24 at the test junction 62, 64, 66, then listens to 
the handset to determine any “perceived” noise or poor 
signal quality on the line. Although the illustrated embodi 
ment is described herein in connection With a test phone 60, 
it Will be appreciated that the concepts and teachings of the 
present invention apply equally to other types of testing 
devices, such as a TIMS. Accordingly, the invention and 
inventive concepts are not to be unduly limited to the test 
phone embodiment discussed herein. 

[0033] A problem, hoWever, is encountered When higher 
frequency transmissions, such as xDSL data transmissions, 
are being communicated across the local loop 24. Since the 
?eld service technician is often unaWare that the customer 
may have an xDSL service or, even if he or she knoWs that 
the customer premises is equipped With an xDSL service, 
Whether xDSL transmissions are current underWay, a ?eld 
service technician does not knoW Whether/When to discount 
certain noise signals. 

[0034] As described previously, such higher frequency 
xDSL transmissions interact With operational circuitry of the 
test phone 60 to generate intermodulation products in the 
form of loWer frequency noise signals, often Within the 
POTS (i.e., audible) frequency band. In fact, since the 
customer premises 22 is typically con?gured With a POTS 
?lter 30, the noise observed by the ?eld service technician 
is usually not present on the customer premises telephone 
26, therefore making problem veri?cation and isolation even 
more difficult for the ?eld service technician. 

[0035] In order to avoid this and other shortcomings of the 
prior art, the preferred embodiment of the present invention 
is directed to an improved telephone test handset for use by 
?eld service technicians in troubleshooting reported line 
problems of a local loop 24. Referring to FIG. 3A, a ?rst 
embodiment of the present invention is illustrated. In this 
embodiment, the test telephone 60 used by a ?eld service 
technician includes an input lead terminated at a connector 
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68, Which connector may be plugged directly into a jack 
provided at a junction box. For example, the connector 68 
may be in a form of a standard RJ-ll plug. As is knoWn, the 
telephone 60 includes operational circuitry 70 Which pro 
vides for the functional aspects of the telephone. Since the 
various operational circuitry and functional aspects of vari 
ous telephones are knoWn in the art, the structure and 
operation of the operational circuitry 70 need not be 
described herein. Instead, reference is more particularly 
directed to the loW-pass ?lter 72, Which is the primary 
component of the present invention. 

[0036] As is illustrated, the loW-pass ?lter 72 is electri 
cally interposed betWeen the connector 68 and operational 
circuitry 70 for operation integrally thereWith. Preferably, 
the loW-pass ?lter 72 is designed to pass signals having 
frequency components in the POTS bandWidth, or approxi 
mately DC to approximately 3.4 kilohertZ. In the preferred 
embodiment, the loW-pass ?lter 72 may be designed to have 
an upper cutoff frequency in the range of 4 kilohertZ to 10 
kilohertZ. Providing a slightly higher cutoff frequency may 
be desired for operation of the present invention in many 
foreign countries, since many countries are knoWn to pro 
vide control signaling in the frequency band just above the 
POTS frequency band. Thus, by extending the upper cutoff 
frequency into a slightly higher frequency range, the tele 
phone handset 60 constructed in accordance With the present 
invention is readily adapted for use in a variety of foreign 
countries, as Well as the United States. 

[0037] Referring brie?y to FIGS. 4A through 4C, several 
alternative loW-pass ?lter circuit designs are shoWn. Spe 
ci?cally FIG. 4A shoWs a simple second order LC ?lter, 
While FIGS. 4B and 4C illustrate third and fourth order LC 
?lters, respectively. It Will be appreciated that the ?lter 
designs illustrated in FIGS. 4A through 4C are provided 
merely for purposes of illustration, and are not deemed to be 
a limitation on the present invention. Indeed, the present 
invention is directed to the broader aspect of combining a 
loW-pass, POTS ?lter in connection With a telephone hand 
set, Which has not heretofore been done. The speci?c design 
and implementation of the ?lter may vary depending upon a 
number of factors, including intended operational environ 
ment. 

[0038] Indeed, the ?lter embodiments illustrated in FIGS. 
4A through 4C illustrate simple LC ?lters. In practice, it 
may be desired to provide an active, as opposed to passive, 
?lter to achieve the performance characteristics associated 
thereWith. In this regard, the poWer source required to source 
the various components in an active ?lter (e.g., operational 
ampli?ers) may be provided by a separate battery source 
Within the telephone handset, or may be obtained from the 
poWer communicated across the local loop 24. 

[0039] To further illustrate various differing ?ltering 
embodiments, reference is hereby made to FIGS. 5A and 
5B. In this regard, FIG. 5A illustrates a particular ?lter 
having an input port 86 and an output port 87. In FIG. 5A, 
the various ?lter component values (e.g., choke values and 
capacitor values). FIG. 5A illustrates a balanced ?lter 
having four chokes L1, L2, L3, and L4, Wherein chokes L1 
and L2 have component values of six milli-henries, While 
chokes L3 and L4 each have component values of nine 
milli-henries. Similarly, the ?lter of FIG. SA has capacitors 
C1 and C2 having component values of 0.047 micro-farads 
and 0.027 micro-farads, respectively. 
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[0040] Signi?cant With respect to the illustrated embodi 
ment, the ?lter of FIG. 5A not only realiZes a loW-pass ?lter 
having an upper cutoff frequency in the desired 4 kilohertZ 
to 10 kilohertZ frequency range, but it also provides an input 
impedance (as seen at port 86) of approximately 600 ohms. 
Such ?lter characteristics, namely the input impedance, is 
preferred When the testing performed by the ?eld service 
technician is performed at the customer premises (e.g., 
junction 62 of FIG. 2). When, hoWever, the testing is 
performed at the central of?ce (e.g., junction 66 of FIG. 2) 
a 900 ohms input impedance may be preferred. In this 
regard, reference is made brie?y to FIG. 5B illustrating yet 
another embodiment of a ?lter circuit constructed in accor 
dance With the preferred embodiment. Like the ?lter circuit 
of FIG. 5A, the circuit of FIG. 5B has in input port 88 and 
an output port 89. Using the component values provided in 
the draWing, it may be readily veri?ed that the input imped 
ance as seen at port 88 of the circuit of FIG. 5B is 
approximately 900 ohms. Thus, the circuit of FIG. 5B may 
be preferred When testing is performed at or near the central 
of?ce 20. 

[0041] Returning noW to FIG. 3, and referring speci?cally 
to FIGS. 3B and 3C, alternative embodiments of the present 
invention are shoWn. Referring ?rst to FIG. 3B, it may be 
desired to provide a test telephone 160 that employs sWitch 
ing means, Which alloW the ?eld service technician to either 
activate or deactivate the loW-pass ?lter circuit of the 
telephone 160. In this regard, a simple double-pole double 
throW manually-operated switch 74, 76 may be provided. 
When the Wiper arms of the double-pole sWitch 74, 76 are 
disposed in a ?rst con?guration, the loW-pass ?lter circuit 72 
is sWitched into the circuit, so as to be electrically interposed 
betWeen the connector 68 and the operational circuitry 70. 
When, hoWever, the Wiper arms of the double-pole sWitch 
74, 76 are motivated to a second position, a short circuit 73 
may be established to bypass the loW-pass ?lter circuit 72, 
so that the connector 68 is directly connected to the opera 
tional circuitry 70. 

[0042] Taking this concept one step further, consistent 
With the concepts in teachings of the present invention, the 
telephone handset 260 illustrated in FIG. 3C may be pro 
vided. The circuitry of this embodiment is similar to that of 
FIG. 3B, except that the circuitry of the telephone handset 
260 may include a plurality of differing loW-pass ?lter 
circuits 72, 80. As Was discussed in connection With FIGS. 
5A and 5B, it may be desired, depending upon Where the test 
point is located, to employ testing telephones having loW 
pass ?lter circuits of differing characteristics (namely input 
impedance, cutoff frequencies, roll off rate, or other char 
acteristics). In this regard, such differing loW-pass ?lter 
circuits may be employed in a single telephone handset 260, 
and individually connectable by Way of sWitching means to 
be selectively interposed betWeen the connector 68 and the 
operational circuitry 70. In this regard, a manually-operated 
double-pole rotary sWitch 78, 79 may be provided to elec 
trically connect ?lter circuits 1-n 72-80, betWeen the con 
nector 68 and operational circuitry 70. Similarly, as 
described in connection With FIG. 3B, 21 separate short 
circuit line 73 may also be provided, to effectively remove 
any loW-pass ?ltering from the circuit interconnecting con 
nector 68 and operational circuitry 70. In this Way, a single 
test phone 260 may provide a rotary sWitch, for example, to 



US 2001/0026607 A1 

allow a ?eld service technician to select a loW-pass ?lter 
having characteristics uniquely tailored to the environment 
or testing location at hand. 

[0043] Referring noW to FIG. 6A, another feature of the 
present invention is shoWn. Speci?cally, a line testing device 
constructed in accordance With the present invention may be 
constructed to detect the presence of an xDSL signal. Upon 
detection, the loW-pass (or POTS) ?lter may be sWitched 
into the circuit. This detection feature may be provided 
independently, or may be provided in connection With 
circuitry operable to automatically sWitch in or out the 
POTS ?lter upon detection of an xDSL signal. 

[0044] In the manner describe above in connection With 
FIG. 3B, a low-pass (or POTS) ?lter 172 may be provided, 
along With a bypass connection 173. When no xDSL com 
munications are taking place, the sWitching means 174, 176 
may be sWitched (either manually or automatically) to 
bypass the loW-pass ?lter 172. OtherWise, When xDSL 
communications are occurring, then the sWitching means 
174, 176 may be controlled to sWitch the loW-pass ?lter 172 
into the operative circuitry. 

[0045] The detection circuitry may be provided by a 
high-pass ?lter 104 and energy detection circuitry. In this 
regard, the high-pass ?lter is designed to have a loWer cutoff 
frequency that is higher than the upper frequency POTS 
band, thereby passing only xDSL signals. The energy detec 
tion circuitry 106 is designed to generate an output signal 
Whenever an energy level (higher than a predetermined 
value) is detected. It Will be appreciated that the high-pass 
?lter Will preferably be designed With a high input imped 
ance, so as to have minimal impact or affect upon the line. 
The output of the energy detection circuitry may be directed 
to an LED 108 or other signaling mechanism to provide an 
indication (either visual or audible) that xDSL communica 
tions are occurring. This Will serve as an indication to the 
?eld service technician that the loW-pass ?lter 172 should be 
sWitched into the circuitry. The output of the energy detec 
tion circuitry may also be used as the control mechanism for 
the sWitching means 174, 176. 

[0046] A further embodiment of the present invention is 
illustrated in FIG. 6B. This embodiment is similar to that of 
FIG. 6A, except that it includes multiple band-pass ?lters 
BP #1, BP #2, and BP #n. Energy detection circuitry is 
provided in connection With the output of each of the 
band-pass ?lters. This embodiment of the present invention 
recogniZes that each of the various xDSL communication 
services has a slightly different frequency signature, and 
such services can be detected individually by evaluating the 
energy pro?le at different frequencies. It Will be appreciated 
that the embodiment of FIG. 6B may not only be used in 
isolation to detect and identify different xDSL communica 
tions, but may also be used in connection With an embodi 
ment such as that illustrated in FIG. 3C. Speci?cally, based 
upon the speci?c xDSL service detected, it may be desired 
to sWitch in a different loW-pass ?lter (either manually or 
automatically). 
[0047] It Will be appreciated that FIG. 6B has been 
presented merely for purposes of illustrating the broader 
concepts of a feature of an alternative embodiment of the 
invention. The broader functionality of this feature may be 
implemented in a variety of different Ways. For example, the 
functionality of FIG. 6B may be achieved by an embodi 
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ment similar to FIG. 6A, but With the addition of an analog 
to digital converter disposed at the output of the high-pass 
?lter. The output of the analog to digital converter may be 
processed by a processor, such as a microprocessor or digital 
signal processor, to analyZe the frequency components of the 
signal, and thus ascertain the frequency signature thereof. 
This may be implemented, for example, by computing the 
Fourier Transform (e.g., computing the fast fourier trans 
form or FFT) of the signal output from the analog to digital 
converter. The Fourier Transform can then be processed to 
evaluate the frequency components of the signal. Of course 
other methods of evaluating the frequency signature of the 
signal may be implemented in place of the FFT. 

[0048] The xDSL detection and identi?cation capability 
discussed above may be desired for a variety of reasons. For 
example, a central office may Wish to police its lines to 
ensure that no xDSL services are provided. Suppose, for 
example, that a central of?ce has leased a number of local 
loops to another service provider (e.g., long-distance tele 
phone service provider), under the express contractual limi 
tation that xDSL services are not permitted. To police such 
a lease agreement, the central office may connect a handset 
With the xDSL identi?cation feature into a MDF (main 
distribution frame) at the central of?ce. Similarly, certain 
local loops extending from a central of?ce may be permitted 
to accommodate certain xDSL services, but limited to only 
certain prede?ned xDSL services. Accordingly, the above 
described identi?cation feature may be used to ensure that 
no impermissible xDSL services are being used. 

[0049] While the various objects, advantages, and features 
of the present invention have been described herein in 
connection With a test phone of the type used by a ?eld 
service technician, it Will be appreciated that certain aspects 
of the present invention may also be incorporated into a 
telephone of the type (e.g., 26) used in a customer premises 
22. As is illustrated in connection With FIG. 2, When a 
customer premises 22 is equipped With an xDSL service, a 
POTS ?lter may be installed to protect the various POTS 
equipment from the high frequency transmissions at the 
xDSL modem 28. Preferably, the POTS ?lter Will be selec 
tivly sWitched in and out of the circuitry as needed, base 
upon the presence of xDSL signals on the line. Particularly, 
in environments Where telephones 26 are the only POTS 
equipment at the customer premises, using a telephone 
constructed in accordance With the present invention, Would 
accordingly eliminate the need for a separately installed 
POTS ?lter 30 at the customer premises. 

[0050] The foregoing description has been presented for 
purposes of illustration and description. It is not intended to 
be exhaustive or to limit the invention to the precise forms 
disclosed. Obvious modi?cations or variations are possible 
in light of the above teachings. The embodiment or embodi 
ments discussed Were chosen and described to provide the 
best illustration of the principles of the invention and its 
practical application to thereby enable one of ordinary skill 
in the art to utiliZe the invention in various embodiments and 
With various modi?cations as are suited to the particular use 
contemplated. All such modi?cations and variations are 
Within the scope of the invention as determined by the 
appended claims When interpreted in accordance With the 
breadth to Which they are fairly and legally entitled. 
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What is claimed is: 
1. A device for testing the transmission quality of a local 

loop comprising: 
a connector con?gured to connect to the local loop; 

a loW-pass ?lter circuit electrically connected to the 
connector and interposed betWeen the connector and 
operational circuitry of the device, the loW-pass ?lter 
being designed to pass substantially undisturbed elec 
trical signals Within the POTS frequency band from the 
connector to the operational circuitry, the loW-pass 
?lter being designed to substantially block the passage 
of electrical signals above the POTS frequency range. 

2. The device as de?ned in claim 1, Wherein the device is 
a testing handset. 

3. The device as de?ned in claim 1, Wherein the device is 
a transmission impairment measurement system. 

4. The device as de?ned in claim 1, Wherein loW-pass 
?lter circuit is de?ned by a cutoff frequency ranging from 
approximately 3.4 kilohertZ to approximately 10 kilohertZ. 

5. The device as de?ned in claim 1, further including 
means for bypassing the loW-pass ?lter. 

6. The device as de?ned in claim 5, Wherein the means for 
bypassing includes a manually-operated sWitch means. 

7. The device as de?ned in claim 6, Wherein the manually 
operated sWitch means includes a double-pole double-throW 
sWitch. 

8. The device as de?ned in claim 5, Wherein the mean for 
bypassing includes an automatically-operated sWitch means, 
responsive to means for sensing a high frequency signal 
component, Wherein the high frequency signal component is 
in an xDSL frequency band. 

9. The device as de?ned in claim 1, Wherein the loW-pass 
?lter is designed to have an input impedance of approxi 
mately 600 ohms. 

10. The device as de?ned in claim 1, Wherein the loW-pass 
?lter is designed to have an input impedance of approxi 
mately 900 ohms. 

11. The device as de?ned in claim 1, Wherein the loW-pass 
?lter is a passive ?lter. 

12. The device as de?ned in claim 11, Wherein the 
loW-pass ?lter is designed exclusively from inductors and 
capacitors. 

13. The device as de?ned in claim 1, Wherein the loW-pass 
?lter is an active ?lter. 

14. A device for testing a phone line, the improvement 
comprising: 

a loW-pass ?lter circuit electrically interposed betWeen a 
handset connector and operational circuitry of the 
handset, the loW-pass ?lter designed to pass substan 
tially undisturbed electrical signals Within the POTS 
frequency band from the connector to the operational 
circuitry, the loW-pass ?lter being designed to substan 
tially block the passage of electrical signals above the 
POTS frequency range. 

15. An improved telephone for use in a system carrying 
both POTS and xDSL signal transmissions, comprising: 

operational circuitry designed to provide and support 
operational functions of the telephone; 

an input/output connector for communicating signals in a 
POTS frequency band betWeen a local loop and the 
operational circuitry; 
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a loW-pass ?lter circuit; 

means for detecting the presence of an xDSL signal; and 

sWitching means, responsive to the means for detecting, 
for selectively interposing the loW-pass ?lter circuit 
betWeen the input/output connector and the operational 
circuitry of the telephone handset, Whereby the sWitch 
ing means sWitches in the loW-pass ?lter When an xDSL 
signal is present. 

16. The telephone as de?ned in claim 15, Wherein loW 
pass ?lter circuit is de?ned by a cutoff frequency ranging 
from approximately 3.4 kilohertZ to approximately 10 kilo 
hertZ. 

17. The telephone as de?ned in claim 15, Wherein the 
sWitching means includes a manually-operated sWitch 
means. 

18. The telephone as de?ned in claim 17, Wherein the 
manually-operated sWitch means includes a double-pole 
double-throW sWitch. 

19. The telephone as de?ned in claim 15, Wherein the 
sWitching mean includes an automatically-operated sWitch 
means, responsive to means for sensing a high frequency 
signal component, Wherein the high frequency signal com 
ponent is in an xDSL frequency band. 

20. The telephone as de?ned in claim 15, Wherein the 
loW-pass ?lter is designed to have an input impedance of 
approximately 600 ohms. 

21. The telephone as de?ned in claim 15, Wherein the 
loW-pass ?lter is designed to have an input impedance of 
approximately 900 ohms. 

22. The telephone as de?ned in claim 15, Wherein the 
loW-pass ?lter is a passive ?lter. 

23. The telephone as de?ned in claim 22, Wherein the 
loW-pass ?lter is designed exclusively from inductors and 
capacitors. 

24. The telephone as de?ned in claim 15, Wherein the 
loW-pass ?lter is an active ?lter. 

25. An improved telephone for use in a system carrying 
both POTS and xDSL signal transmissions, comprising: 

operational circuitry designed to provide and support 
operational functions of the telephone; 

an input/output connector for communicating signals in a 
POTS frequency band betWeen a local loop and the 
operational circuitry; 

a plurality of loW-pass ?lter circuits disposed for selective 
interconnection betWeen the input/output connector 
and the operational circuitry; and 

sWitching means electrically connected to the input/out 
put connector, each of the plurality of loW-pass ?lter 
circuits, and the operational circuitry, the sWitching 
means adapted to selectively interconnect one of the 
plurality of loW-pass ?lter circuits betWeen the input/ 
output connector and the operational circuitry. 

26. The telephone as de?ned in claim 25, Wherein the 
sWitching means includes a double-pole double-throW 
sWitch. 

27. The telephone as de?ned in claim 25, Wherein the 
sWitching means includes a multi-position double-pole 
rotary sWitch. 

28. Adevice for detecting the presence of an xDSL signal 
on a local loop comprising: 

an input electrically connected to the local loop; 
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a ?rst ?lter electrically connected to the input for passing 
signals Within a POTS frequency band; 

a second ?lter electrically connected to the input for 
passing signals having frequency components above 
the POTS frequency band, the second ?lter de?ned by 
a high input impedance so that POTS signals passing 
through the ?rst ?lter are substantially undisturbed; 

a signal detector electrically connected to an output of the 
second ?lter for detecting the presence of a signal 
having a frequency above the POTS frequency band; 
and 

signaling means responsive to the signal detector for 
signaling that a signal having a frequency above the 
POTS frequency band has been detected. 

29. The device as de?ned in claim 28, Wherein the second 
?lter is a high-pass ?lter. 

30. The device as de?ned in claim 28, Wherein the second 
?lter is a band-pass ?lter. 
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31. The device as de?ned in claim 28, further including a 
plurality of second ?lters, each de?ning differing frequency 
bands. 

32. The device as de?ned in claim 28, Wherein the signal 
detector is a circuit de?ned to detect the presence of a 
predetermined amount of energy Within a frequency band, 
the predetermined amount of energy indicative of the pres 
ence of a signal Within that frequency band. 

33. The device as de?ned in claim 28, Wherein the signal 
detector includes a circuit for computing a Fourier Trans 
form of the signal output from the second ?lter. 

34. The device as de?ned in claim 28, Wherein the 
signaling rneans produces a visual indicator. 

35. The device as de?ned in claim 34, Wherein the 
signaling means includes at least one LED. 

36. The device as de?ned in claim 28, Wherein the 
signaling rneans produces an audible output. 

* * * * * 


