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SYSTEM FOR BROADBAND SERVICE
DELIVERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is related to an application entitled
ENCLOSURE FOR BROADBAND SERVICE DELIVERY
SYSTEM, having U.S. patent application Ser. No. 11/212,
924; which application is being filed concurrently herewith
and is incorporated herein by reference.

TECHNICAL FIELD

This disclosure relates generally to digital subscriber lines,
and more specifically, to a method and system for delivering
digital subscriber line service to a subscriber.

BACKGROUND

Digital subscriber line (DSL) technology allows for high-
bandwidth networking connections to be made over ordinary
copper telephone lines. Traditional phone service typically
relies on unshielded twisted pair (UTP) copper lines to con-
nect homes and small businesses to the communications net-
work operated by the telephone company (TELCO). Every
one of these networks includes a central offices (CO) that
services a defined region, with each CO responsible for con-
necting and routing calls directed to sites that reside both
internal to and external of the network.

Branching out from the central office are numerous remote
terminals (RT) located throughout the region being served by
the CO, with each RT providing the phone service for the
subscribers located within a specific area or neighborhood.
One of the primary components that make up a remote ter-
minal (RT) is a pair gain system, also known as a derived
carrier system, or digital loop carrier system. In simplest
terms, the pair gain system provides the TELCO with the
capability to carry multiple services over a lesser number of
lines, for example, five conversations over one telephone line.
The pair gain system also is responsible for generating the
dial tone signal one hears when they first pick up a telephone
handset, indicating that an active connection is present.

FIG. 1 depicts a typical telephone connection between a
pair gain system 1 of a remote terminal (RT) (not shown) and
asubscriber 3. As indicated in FIG. 1, the connection between
the pair gain system 1 and the subscriber 3 is not accom-
plished directly, but instead in two legs. The first connection
1a exists between the pair gain system 1 and a cross-connect
block 2, while the second connection 2a is made between the
cross-connect block 2 and the subscriber 3. As indicated by its
name, the purpose of the cross-connect block 2 is to allow
easy matching and connecting of two or more connections to
one another, thereby facilitating the addition or removal of
phone services to or from the subscriber. In most applications,
the number of subscriber connections at the cross-connect
block is greater than the number of pair gain system connec-
tions; typically the ratio of subscriber connections to pair gain
connections is 2:1.

To further illustrate the use of the cross-connect block 2,
consider the following example involving a typical modern
day residence. New homes are often pre-wired to handle
multiple telephone lines, i.e. six lines, to allow for future
expansion. In this situation, there would be six connections
running between the subscriber’s house 3 and the cross-con-
nect box 2. However, if the subscriber only has two active
phone lines, then only two connections representing the
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2

active circuits would run from the pair gain system 1 to the
cross-connect box 2. Later, if the subscriber wishes to add a
new telephone line for a fax machine, a technician would have
to run a new connection between the pair gain system 1 and
the cross-connect block 2, matching the new connection at the
cross-connect block 2 to the appropriate connection already
present that runs to subscriber’s house 3.

Note that each of connections 1a and 2a, along with the
connections discussed below, although drawn as single lines
in the figures, actually represent a cable pair, such as, for
example, typical unshielded twisted pair (UTP) copper lines.
For the remainder of the application, the terms “connection”,
“cable pair”, and “line” should be considered interchange-
able.

As DSL technology is relatively new compared to typical
telephony communication involving analog signals, many of
the remote terminals (RT) that are part of a telephone com-
pany’s (TELCOs) network were not designed to allow easy
incorporation of newer technology such as DSL. Accord-
ingly, the TELCOs have had to develop ways to effectively
provide DSL service to their subscribers utilizing the existing
equipment on the network.

FIG. 2 depicts a typical approach to incorporating DSL
service with a remote terminal (RT). The dial tone signal
generated by the pair gain system 1 is directed to a splitter 5
via connection 1a. The splitter 5 also receives a connection 4a
from a DSL system 4. The DSL system 4 includes the equip-
ment necessary for processing and directing the data signals
back and forth between the subscriber 3 and a digital sub-
scriber line access multiplexer (DSLAM) (not shown). The
DSLAM, which is operated by a service provider, takes all of
the subscribers’ DSL connections and aggregates them onto a
single, high-density connection to the Internet. For the cur-
rent illustrative example involving the integration of DSL at
an RT, the DSL system may be physically mounted inside the
cabinet housing the RT, or placed in its own cabinet mounted
onto or next to the RT depending on factors such as size
limitations and ease of access.

The role of the splitter 5 is to combine the lower frequency
signal from the pair gain system 1 with the higher frequency
DSL data signal in such a way that they do not interfere with
one another. Similarly, the splitter 5 must also be capable of
separating the signal sent by the subscriber 3 back into its two
constituent components and then direct them back to the
appropriate system. In FIG. 2, the splitter 5 is depicted as an
independent component separate from the DSL system 4.
Alternatively, the splitter 5 may be incorporated into the DSL
system 4.

The combined signal produced by the splitter 5 is delivered
to the cross-connect block 2 over connection 5a, where it is
then directed to the subscriber 3 over connection 2a. Sub-
scribers 3 can then access the higher frequency DSL signal by
means of'a DSL. modem connected between their computing
device and the telephone line(s) running throughout their
residence. At the same time, standard telephones continue to
have access to the lower frequency analog signals also routed
over the line(s).

SUMMARY

The present disclosure relates to a system having a service
distribution system including terminating modules with insu-
lation displacement connections. The modules may include
double terminated block sites having closed switches. The
terminating modules are configured for use with switching
modules having circuit protection plugs. In one embodiment,
the system is configured to be located in series with and
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downstream from a cross-connect system. In another embodi-
ment, the functionality of a cross-connect system is incorpo-
rated into the service distribution system.

A variety of examples of desirable product features or
methods are set forth in part in the description that follows,
and in part will be apparent from the description, or may be
learned by practicing various aspects of the disclosure. The
aspects of the disclosure may relate to individual features as
well as combinations of features. It is to be understood that
both the foregoing general description and the following
detailed description are explanatory only, and are not restric-
tive of the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is schematic representation of a prior art system for
distribution of telephony communication service to a sub-
scriber;

FIG. 2 is a schematic representation of a prior art system for
distribution of telephony communication service and digital
subscriber line data service to the subscriber;

FIG. 3 is a schematic representation of one embodiment of
a system for broadband service delivery, in accordance with
the principles of the present disclosure;

FIG. 4 is a schematic representation of a terminating mod-
ule shown in the system of FIG. 3;

FIG. 5 is a schematic representation of a disconnection
contact of the terminating module of FIG. 4, shown in a
normally-closed state;

FIG. 6 is a schematic representation of the disconnection
contact of FIG. 5, shown in an open state;

FIG. 7 is a schematic representation of a switching module
shown in the system of FIG. 3;

FIG. 8 is a schematic representation of a switching contact
of the switching module of FIG. 7;

FIG. 8A is a perspective view of one embodiment of a
termination block of the switching module of FIG. 7, shown
with protector plugs;

FIG. 9 is a schematic representation of another embodi-
ment of a system for broadband service delivery, in accor-
dance with the principles of the present disclosure;

FIG. 10 is a schematic representation of still another
embodiment of a system for broadband service delivery, in
accordance with the principles of the present disclosure,
shown in a configuration providing standard telephone ser-
vice;

FIG. 11 is a schematic representation of the system of FIG.
10, shown in a configuration providing DSL service;

FIG. 12 is a schematic representation of yet another
embodiment of a system for broadband service delivery, in
accordance with the principles of the present disclosure,
shown in a configuration providing standard telephone ser-
vice;

FIG. 13 is a schematic representation of the system of FIG.
12, shown in a configuration providing DSL service;

FIG. 14 is a perspective view of a prior art enclosure
commonly used in the prior art system schematically repre-
sented in FIG. 1;

FIG. 15 is a perspective view of a retro-fit enclosure having
deep-pocket panels;

FIG. 16 is a perspective view of the retro-fit enclosure of
FIG. 15, showing one of the deep-pocket panels in an opened
position; and

FIG. 17 is a perspective view of a system for broadband
service delivery, in accordance with the principles of the
present disclosure, and including the retro-fit enclosure of
FIGS. 15 and 16.

20

25

30

35

40

45

50

55

60

65

4
DETAILED DESCRIPTION

Reference will now be made in detail to various features of
the present disclosure that are illustrated in the accompanying
drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts.

Referring to FIG. 3, an overall schematic representation of
one embodiment of a system 10 for providing broadband
service is illustrated. The system 10 includes a number of
subsystems: including, a pair gain system 12, a cross-connect
system 14, and a service distribution system 16.

The pair gain system 12 connects to the cross-connect
system 14 by a feeder line or connection 18. The cross-
connect system 14 connects to the service distribution system
16 by an incoming block line or connection 20. The service
distribution system 16 connects to a subscriber 24 by a dis-
tribution line or connection 22. Through these connections
18, 20, 22, the subscriber 24 is provided with either standard
telephone service or DSL service (DSL service is intended to
mean service thatincludes a lower frequency telephone signal
and a higher frequency DSL data signal).

The service distribution system 16 of FIG. 3 generally
includes a terminating block or module 26 and a switching
module 28. The switching module 28 is interconnected to a
splitter 48 and DSL system 30. For standard telephone ser-
vice, the cross-connect system 14 receives an incoming, pair
gain signal (also referred to herein as a telephone signal) from
the pair gain system 12, which in turn, is directed to the
service distribution system 16 via the incoming block line 20.
The telephone signal is received by the terminating module
26 and is routed as an outgoing service signal directly to the
subscriber 24 via the distribution line 22. That is, the tele-
phone signal is routed through the terminating module 26 to
the subscriber 24, without being directed or routed through
the switching module 28.

In the illustrated system 10, the terminating module 26 is
configured to selectively route the incoming pair gain signal
either directly to the subscriber 24, as previously described, or
to the switching module 28. Accordingly, the outgoing ser-
vice signal can be directed to the subscriber 24 in the form of
a standard telephone signal, or directed through the switching
module 28 and then to the subscriber 24 in the form of a
telephone/DSL signal. Preferably, the terminating module 26
has a normally-closed configuration that provides a built-in
cut-through that passes the telephone signal from the incom-
ing block line 20 to the distribution line 22, and to the sub-
scriber 24 in the form of the standard telephone service by
default.

Still referring to FIG. 3, to provide DSL service (i.e. the
telephone/DSL signal) to a particular subscriber 24, a service
technician accesses a dedicated site 32 of the terminating
module 26. The dedicated site 32 is a particular site or con-
nection location of the terminating module 26 that is dedi-
cated to the particular subscriber. The technician re-routes the
telephone signal at that dedicated site 32 of the terminating
module 26 to the switching module 28. The switching module
28 passes the signal to the splitter 48, which functions to
combine the telephone signal with a DSL signal from the DSL.
system 30.

Referring to FIG. 4, the terminating module 26 includes a
plurality of block sites 32. Preferably, each of the block sites
32 can be double terminated, that is, each of the block sites 32
provides a first termination location or connection 60 (FIG. 5)
for terminating each of the incoming block line 20 and a first
connection 34. Because the sites 32 can be double terminated,
the service technician is not required to re-wire the incoming
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block line 20 from the block site 32 to the switching module
28 when DSL service is requested. Instead, the telephone
signal can simply be re-routed from the terminating module
26 to the switching module 28 via the first connection 34.

Referring again to the service distribution system 16 of
FIG. 3, incoming and outgoing DSL connections 36, 38 are
established between the splitter 48 DSL system 30 and the
switching module 28. Also, a second connection 40 that car-
ries the combined telephone/DSL signal is established
between the switching module 28 and the terminating module
26 when DSL service is activated. Similar to the first connec-
tion 34, the second connection 40 is double terminated with
the distribution line 22 at a second termination location or
connection 62 (FIGS. 5 and 6) of the terminating module 26.

To activate DSL service for the subscriber 24, the service
technician modifies the terminating module 26 so that a first
signal path from the incoming block line 20 to the distribution
line 22 is disrupted. Because the first signal path through the
terminating module 26 is disrupted, the telephone signal from
the pair gain system 12 is re-routed through the terminating
module 26 to a second signal path, i.e., through the first
connection 34 and to the switching module 28. From there,
the telephone signal is passed along the second signal path to
the splitter 48. At the splitter 48, the telephone signal is
combined with the DSL signal from the DSL system 30. The
combined telephone/DSL signal is returned from the splitter
48 to the switching module 28 by the outgoing DSL connec-
tion 38. From the switching module 28, the combined tele-
phone/DSL signal is carried along the second signal path to
the terminating module 26 via the second connection 40, and
then to the subscriber 24 via the distribution line 22.

Referring to FIGS. 4, 5, and 6, in the illustrated embodi-
ment, the terminating module 26 is an insulation displace-
ment connection (IDC) block. Unlike blocks that rely on
screw-terminals or a wire wrapping technique to secure wires
to the block, IDC blocks provide for a gas-tight connection
without requiring the removal of insulation covering the wire.
Connection is achieved once a wire is placed into an IDC
block contact, and then punched down, typically via an inser-
tion tool that presses the wire against the contact to form the
gas-tight connection. Because of the ease of use and effec-
tiveness, terminating blocks utilizing IDC contacts have
become the standard within the telecommunications industry.

To modify the terminating module 26 and activate DSL
service (i.e., disrupt the first signal path), the technician first
adds the first and second jumper connections 34, 40 between
the terminating module 26 and the switching module 28. An
activation plug 42 is then inserted into the terminating module
26. When the activation plug 42 is inserted into the terminat-
ing module 26, the plug 42 effectively disrupts or opens the
first signal path through a normally-closed contact 64 (FIGS.
5 and 6) that previously allowed the telephone signal from the
pair gain system 12 to cut through the terminating module 26.
As aresult of disrupting the first signal path, the second signal
path is established. The second signal path re-routes the tele-
phone signal to the switching module 28 and the splitter 48,
thereby activating DSL service to the subscriber 24.

As can be understood, if the subscriber 24 wishes to de-
activate DSL service, the plug 24 is simply removed from the
terminating module 26 and the first signal path is re-estab-
lished to provide the subscriber 24 with only the standard
telephone signal. In some instances, at least the first jumper
connection 34 or both of the first and second jumper connec-
tions 34, 40 are also removed from the system so that the
parallel connection to the switching module 28 is eliminated.
Inone embodiment, the activation plug 42 can be stored in the
switching module 28 when not used in the terminating mod-
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6

ule 26, as the switching module 28 has a normally-open
configuration (FIG. 8) that accepts storage of the activation
plug 42.

By this arrangement, a technician can easily activate and
de-activate DSL service to the subscriber 24 simply by insert-
ing and removing the activation plug 42 into and from the
terminating module 26. Accordingly, the technician is not
required to re-wire the system whenever the subscriber
requests a service change. In addition, as previously
described, the terminating module 26 of the system defaults
to providing the standard telephone service to the subscriber,
thereby eliminating occurrences of a “downed” subscriber
due to mistakenly forgetting to re-wire a circuit. Details of the
function and operation of another system including a termi-
nating module are shown a described in U.S. patent applica-
tion Ser. Nos. 10/301,960 and 10/725,108; which applica-
tions are incorporated herein by reference.

Referring now to FIGS. 3 and 7, the switching module 28
of'the present system 10 includes a first termination block 44
and a second termination block 46. The first termination
block 44 includes a first row of contacts 66 (FIG. 7) and a
second row of contacts 76. The second termination block 46
includes a first row of contacts 68 and a second row of con-
tacts 78. The first connection 34 interconnects the terminating
module 26 to the first row of contacts 66 of the first termina-
tion block 44, and the second connection 40 interconnects the
terminating module 26 to the first row of contacts 68 of the
second termination block 46. Also, the incoming DSL con-
nection 36 interconnects the splitter 48 to the second row of
contacts 76 of the first termination block 44, and the outgoing
DSL connection 38 interconnects the splitter 48 to the second
row of contacts 78 of the second termination block 46.

Referring still to FIGS. 3 and 7, each of the first and second
termination blocks 44, 46 of the switching module 28
includes first and second protector plugs 50, 52 respectively.
The protector plugs 50, 52 are constructed to protect the
splitter/DSL system from electrical overages, such as abnor-
mal over-voltage and/or over-current. In particular, the pro-
tector plugs 50, 52 are in electrical communication with
ground through a ground bar 53 (FIG. 8A). In the event of an
abnormal over-voltage, for example, the protector plugs re-
direct the over-voltage to ground.

Referring now to FIG. 8 A, one embodiment of the first and
second termination blocks 44, 46 is illustrated. In use, the
protector plug 50, for example, includes first and second
contacts (e.g. 57, 59) that are in electrical communication
with the first connection 34 and the incoming DSL connec-
tion 36 (as shown schematically in FIG. 8). Likewise, the
protector plug 52 includes first and second contacts (e.g. 57,
59) that are in electrically communication with the second
connection 40 and the outgoing DSL connection 38. As pre-
viously discussed, the protector plugs 50, 52 function to re-
direct any abnormal electrical overages to ground. In particu-
lar, the protector plugs 50, 52, include a switch mechanism
(not shown) that re-directs any abnormal electrical overage
through a ground contact 55, which is in electrical commu-
nication with the ground bar 53, to ground.

One of the features of the service distribution system 16 of
FIG. 3 relates to the system’s enhanced diagnostic testing
capabilities not available in conventional arrangements. In
particular, the terminating and switching modules 26, 28 are
constructed and arranged such that the technician is able to
check the condition of the service distribution system 16
along a number of connections or lines. For example, prior to
disrupting the first signal path through the terminating mod-
ule 26, the technician can insert a test cord in place of the
activation plug 42. This permits the technician to monitor and
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look both ways along the line (i.e. upstream along the incom-
ing block line 20, and downstream along either the first con-
nection 34 or the distribution line 22) to detect possible prob-
lems that may affect telephone or DSL service.

In addition, the technician can insert a test cord in place of
the first protector plug 50 within the first termination block 44
of the switching module 28. Inserting the test cord at this
location permits the technician to monitor and look upstream
and downstream along both the first connection 34 and the
incoming DSL connection 36 to detect possible problems.
Likewise, the technician can insert a test cord in place of the
second protector plug 52 within the second termination block
46 of the switching module 28. Inserting the test cord at this
location permits the technician to monitor and look along
both the outgoing DSL. connection 38 and the second connec-
tion 40 to detect possible problems.

Still referring to FIGS. 3 and 7, in the illustrated embodi-
ment, the system 10 includes a third connection 56 and a third
protector plug 54. The third connection 56 is provided for
subscribers needing increased bandwidth or bonded band-
width service, in contrast to a particular bandwidth service
supported by only the second connection 40. In this instance,
the third connection 56 is provided between the switching
module 28 and an additional block site 58 (FIG. 3) of the
terminating module 26. The additional block site 58 is inter-
connected to the distribution line 22, and the DSL signals
from the second and third connections 40 and 56 are elec-
tronically bonded to provide the subscriber 24 with increased
bandwidth service. As shown in FIG. 3, an additional activa-
tion plug 42 is inserted into the addition site 58 of the termi-
nating module 26 so that the telephone/DSL signal is routed
along the distribution line 22, as opposed to being mis-routed
back to the incoming block line 20 and back to the cross-
connect system 14.

The arrangement of the present system 10 supports pair
bonding. Pair bonding is the joining of two or more DSL
signals to provide a subscriber with increased bandwidth. In
contrast, conventional arrangements do no support doubling
of'the bandwidth by electronically bonding DSL signals. The
present system offers a manageable approach to connecting
bonded DSL signals, which can easily be re-arranged in the
event service changes are required.

Referring back to FIG. 3, the subsystems (12, 14, 16) of the
present system 10 are each placed in series with one another.
Inparticular, the cross-connect system 14 is placed or located
in series with the pair gain system 12, and the service distri-
bution system 16 is placed or located in series with the cross-
connect system 14. In the illustrated embodiment, the service
distribution system 16 is located downstream of the cross-
connect system 14.

With this system arrangement, the service distribution sys-
tem 16 receives the telephone signal from the cross-connect
system 14, and sends the outgoing service signal to the sub-
scriber without re-routing the outgoing service signal back
through the cross-connect system 14. The placement and
arrangement of the service distribution system 16 in relation
to the cross-connect system 14 also supports pair bonding. In
particular, each of the DSL signals from the connections 40
and 56 can be electronically bonded and provided to the
subscriber 24 without re-routing the increased bandwidth
service through the cross-connect system. This feature is
particularly advantageous by permitting an operating com-
pany a migration path toward voice-over-internet-protocol
(VOIP) technology.

Voice-over-internet-protocol technology relates to provid-
ing telephony service through the DSL system, thereby elimi-
nating the necessity for a pair gain system and a cross-connect
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system. The present service distribution system 16 supports
both VOIP technology and the customary pair gain/cross-
connect systems. The present service distribution system 16
can also support a complete integration of VOIP technology,
that is, removal of the upstream pair gain system 12 and
cross-connect system 14 with continued connectivity support
of downstream subscriber services 24.

Referring now to FIG. 9, another embodiment of a system
100 for providing broadband service is illustrated. Similar to
the previously described system 10, the system 100 of FIG. 9
has a number of subsystems: including, a pair gain system
112, a cross-connect system 114, and a service distribution
system 116. The systems 112, 114, 116 are interconnected by
a feeder line 118, an incoming block line 120, and a distribu-
tion line 122, and to provide a subscriber 124 with either the
standard telephone service or the DSL service.

The service distribution system 116 of FIG. 9 generally
includes a terminating block or module 126 and a switching
module 128. The switching module 128 is interconnected to
a splitter 148 and DSL system 130. For standard telephone
service, the incoming, pair gain signal is routed through the
terminating module 126 of the service distribution system
116, similarto the previously described system 10. To provide
DSL service to the subscriber 124, a service technician
accesses a dedicated site 132 of the terminating module 126.
The technician re-routes the telephone signal at the dedicated
site 132 of the terminating module 126 to the switching mod-
ule 128. The switching module 128 passes the signal to the
splitter 148, which functions to combine the telephone signal
with the DSL signal from the DSL system 130.

The terminating module 126 of the system 100 of FIG. 9 is
similar in construction and operation to the terminating mod-
ule 26 of the previously described system 10. For example,
the incoming block line 120 and a first connection 134 can be
double terminated at the block site 132. In addition, the dis-
tribution line 122 and a second connection 140 can be double
terminated at the block site 132. As previously described, the
added first and second connections 134, 140 and an activation
plug 142 are used for disrupting the first signal path through
the terminating module 126 and re-routing the telephone
signal from the pair gain system 112 to the second signal path.

The switching module 128 of the system 100 of FIG. 9,
however, has a different arrangement than previously
described. In particular, the switching module 128 of the
present system 100 includes only a first termination block 144
having a first row of contacts 166 and a second row of contacts
176. The first connection 134 interconnects the terminating
module 126 to the first row of contacts 166 of the termination
block 144. An incoming DSL connection 136 provides an
interconnection between the splitter 148 and the first row of
contacts 166 of the first termination block 144. The first
connection 134 and the incoming DSL connection 136 are
double terminated at the first row of contacts 166. An outgo-
ing DSL connection 138 provides an interconnection
between the splitter 148 and the second row of contacts 176.
The outgoing DSL connection 138 is double terminated with
a second connection 140 at the second row of contacts 176.
The second connection 140 interconnects the second row of
contacts 176 of the termination block 144 with the terminat-
ing module 126.

Unlike the previous embodiment, the termination block
144 of the switching module 128 is not in electrical commu-
nication with ground. This is because protection 151 from
over-voltage and/or over-current is provided by a system
other than the service distribution system 116. In the illus-
trated embodiment, the protection 151 is provided at the
splitter 148. The protection 151 can be provided in the form of
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a conventional 5-pin protector, for example. Other protection
systems and configurations that protect the splitter 148 and
DSL system 130 from over-voltage and/or over-current can
be used.

The first termination block 144 of the switching module
128 has normally-open contacts between pairs of insulation
displacement connections. Each of the normally-open con-
tacts provides a location at which the activation plugs 142 can
be stored. In the present system 100, the normally-open con-
tacts are not closed by a plug (e.g., 50, 52 of FIG. 3) for
purposes of this system application. Also, because protection
plugs are not used in this application, only the first termina-
tion block 144 is required. In contrast, in the previous
embodiment of FIG. 3, two blocks (e.g. 44, 46) are provided
because the ground bar 53 (FIG. 8A) utilized with the plugs
50,52 blocks access to field installation of the first and second
connection 34, 40. (Typically, the incoming and outgoing
DSL connections 36, 38 are pre-wired prior to installation of
the ground bar 53.) Still referring to FIG. 9, in the illustrated
embodiment, the system 100 includes a third connection 156
provided between the switching module 128 and an addi-
tional block site 158 of the terminating module 126. The third
connection 156 is provided for subscribers needing increased
bandwidth or bonded bandwidth service. Similar to the pre-
vious embodiment, the additional block site 158 is intercon-
nected to the distribution line 122, and the DSL signals from
the second and third connections 140 and 156 are electroni-
cally bonded to provide the subscriber 124 with increased
bandwidth service. Likewise, an additional activation plug
142 is inserted into the addition site 158 of the terminating
module 126 to prevent the telephone/DSL signal from being
mis-routed back to the cross-connect system 114.

The subsystems (112, 114, 116) of the present system 10
are each placed in series with one another. In particular, the
cross-connect system 114 is placed or located in series with
the pair gain system 112, and the service distribution system
116 is placed or located in series with the cross-connect
system 114. In the illustrated embodiment, the service distri-
bution system .116 is located downstream of the cross-con-
nect system. As previously described, the placement and
arrangement of the service distribution system 116 in relation
to the cross-connect system 114 supports pair bonding and
VOIP technology.

Referring now to FIGS. 10 and 11, still another embodi-
ment of a system 200 for providing broadband service is
illustrated. The system 200 includes a pair gain system 212
and a service distribution system 216. The service distribution
system 216 generally includes first and second terminating
modules 226, 227, and a switching module 228.

Referring to FIG. 10, to provide standard telephone ser-
vice, a pair gain signal from the pair gain system 212 is
received by the first terminating module 226 of the service
distribution system 216 through a feeder line 218. The pair
gain signal is then passed to the second terminating module
227 via aremovable jumper connection 261. From the second
terminating module 227, the pair gain signal is routed directly
to a subscriber 224 through a distribution line 222. That is, the
telephone signal is routed through the terminating modules
226, 227 to the subscriber 224, without being directed or
routed through the switching module 228.

In the illustrated system 200, the functionality of a cross-
connect system (e.g. 14, 114) is incorporated into the service
distribution system 216. In particular, the pair gain system
212 connects directly to the service distribution system 216
by the feeder line 218. No separate cross-connect system (e.g.
14,114) is required. The first terminating module 226 and the
second terminating module 227 of the service distribution
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system 216 instead provide the cross-connection functional-
ity previously provided by the separate cross-connect system
(e.g. 14, 114).

For example, cross-connection functionality, such as con-
nect and disconnect configurations necessary to support a
particular subscriber requiring more incoming lines than a
single dedicated line, are accomplished by the connection
configuration between the first and second terminating mod-
ules 226, 227. In particular, the terminating blocks 226, 227
support a greater number of connections to the subscriber 224
than the number of connections from the pair gain system
212. One advantage of this feature is that a separate box for
supporting cross-connect functions is no longer needed.
Another advantage of this feature is that shorter jumper wires
can used between the feeder line 218 and the distribution
system 216, and between the distribution system 216 and a
splitter 248 and DSL system 230. In contrast, conventional
arrangements required extra binding posts to support the
inputs and outputs of a DSL system.

Also, because the cross-connect functionality is incorpo-
rated into the service distribution system 216, the “incorpo-
rated” cross-connect system can be located more proximate
to the subscriber 224. That is, the service distribution system
having the cross-connect functionality can be located closer
to the subscriber and support higher bandwidth while still
accommodating aesthetic preferences.

For instance, to support higher bandwidth needs of sub-
scribers, conventional systems require multiple telecommu-
nication cabinets. Because of the necessity of multiple cabi-
nets, most operating companies placed the cabinets remote of
neighborhoods, for example, for aesthetic purposes. The far-
ther a signal is carried, however, the more likely it is that
distortion issues will arise. The present service distribution
216 permits placement of the system closer to subscribers
because the system can support the subscribers’ higher band-
width needs service within a single cabinet, thereby address-
ing aesthetic preferences while lessening the likelihood of
signal distortion.

Referring now to FIG. 11, to provide DSL service (i.e. the
telephone/DSL signal) to a particular subscriber 224, a ser-
vice technician re-routes the telephone signal from the first
terminating module 226 to the switching module 228. In
particular, the jumper connection 261 is removed, and a first
connection 234 is established between a first termination
block 244 of the switching module 228 and the first terminat-
ing block 226. Also a second connection 240 is established
between a second termination block 246 of the switching
module 228 and the second terminating block 227.

The switching module 228 is similar to the switching mod-
ule 28 of the system 10 in FIG. 3. For example, the first
termination block 244 of the switching module 228 includes
a first row of contacts 266 and a second row of contacts 276.
The second termination block 246 includes a first row of
contacts 268 and a second row of contacts 278. The first
connection 234 interconnects the first terminating module
226 to the first row of contacts 266 of the first termination
block 244, and the second connection 240 interconnects the
second terminating module 227 to the first row of contacts
268 of the second termination block 246. Also, an incoming
DSL connection 236 interconnects the splitter 248 to the
second row of contacts 276 of the first termination block 244,
and an outgoing DSL connection 238 interconnects the split-
ter 248 to the second row of contacts 278 of the second
termination block 246. The second rows of contacts 276, 278
of the first and second termination blocks 244, 246 are con-
nected to ground.
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In this system 200, a third connection 256 can also be
established between the switching module 228 and an addi-
tional block site of the second terminating module 227 to
provide subscribers with increased bandwidth service.

Also similar to the system 10 of FIG. 3, the first and second
termination blocks 244, 246 of the switching module 228
include protector plugs, e.g., 250, 252, 254. The protector
plugs function in the same manner as previously described for
protecting the DSL system 230 from abnormal over-voltage
and/or over-current.

Referring now to FIGS. 12 and 13, yet another embodiment
of'a system 300 for providing broadband service is illustrated.
The system includes a pair gain system 312 and a service
distribution system 316. The service distribution system 316
generally includes first and second terminating modules 326,
327, and a switching module 328.

Similar to the system 200 of FIGS. 10-11, the system 300
of FIGS. 12-13 incorporates the functionality of a cross-
connect system (e.g. 14, 114) into the service distribution
system 316. In particular, the pair gain system 312 connects
directly to the service distribution system 316 by a feeder line
318. The first terminating module 326 and the second termi-
nating module 327 of the service distribution system 316
provide the cross-connection functionality previously pro-
vided by a separate cross-connect system (e.g. 14, 114).

Referring to FIG. 12, to provide standard telephone ser-
vice, a pair gain signal from the pair gain system 312 is
received by the first terminating module 326 of the service
distribution system 316 through the feeder line 318. The pair
gain signal is then passed to the second terminating module
327 via aremovable jumper connection 361. From the second
terminating module 327, the pair gain signal is routed directly
to the subscriber 324 through a distribution line 322. The
telephone signal is routed through the terminating modules
326, 327 to the subscriber 324, without being directed or
routed through the switching module 328.

Referring now to FIG. 13, to provide DSL service (i.e. the
telephone/DSL signal) to a particular subscriber 324, a ser-
vice technician re-routes the telephone signal from the first
terminating module 326 to the switching module 328. In
particular, the jumper connection 361 is removed, and first
and second connections 334, 340 are added between each of
the first and second terminating modules 326, 327 and the
switching module 328.

The switching module 328 of the system 300 of FIGS.
12-13 is similar to the switching module 128 of the system
100 of FIG. 9. In particular, only a first termination block 344
having a first row of contacts 366 and a second row of contacts
376 is provided. An incoming DSL connection 336 intercon-
nects the splitter 348 to the first row of contacts 366 of the first
termination block 344, and an outgoing DSL connection 338
interconnects the splitter 348 to the second row of contacts
376. Also similar to the system embodiment of FIG. 9, the
termination block 344 of the switching module 328 is not in
electrical communication with ground. Instead, protection
351 of the splitter 348 and DSL system 330 from over-voltage
and/or over-current is provided by a system other than the
service distribution system 316.

Still referring to FIG. 13, athird connection 356 can also be
established, as previously described, between the switching
module 328 and an additional block site of the second termi-
nating module 327 to provide subscribers with increased
bandwidth service.

The service distribution systems of the disclosed systems
10, 100, 200, 300 can be used in a variety of telecommunica-
tion and broadband service delivery applications. Further, the
service distribution systems can include a number of various
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types of components to accomplish the delivery of service in
accord with the principles disclosed. For instance, example
modules of the terminating module (e.g., 26 and 126), as
shown in FIGS. 3 and 9, that can be used in the disclosed
service distribution system 16, 116 include blocks available
from Krone GmbH, now part of ADC Telecommunications,
Inc., such as Series 2 blocks and NT blocks. The terminating
module of each system may be referred to as a “disconnect
block”, which disconnects the electrical connection between
the pairs of insulation displacement connections by insertion
of a non-conductive plug (i.e., the activation plug 42, 142).
Also, example modules of the first and second terminating
modules (e.g., 226, 227, 326, 327), as shown in FIGS. 10-13,
that can be used in the disclosed service distribution system
216, 316 include blocks, such as NT blocks, available from
Krone GmbH, now part of ADC Telecommunications.

Example modules of the switching module (e.g., the ter-
mination blocks 44, 46, 244, 246 of the switching module 28,
228), as shown in FIGS. 3 and 10-11, that can be used in the
disclosed service distribution system 16, 216 include blocks,
such as Series 2 blocks and NT blocks, available from Krone
GmbH, now part of ADC Telecommunications, Inc. The
switching module may be referred to as a “switching block”,
which has a normally-open contact between the pairs of insu-
lation displacement connections. To close the switch, a plug
(e.g., a protector plug 50, 250) is inserted within electrical
contacts positioned to engage the open switch contacts. An
example plug to close the switch of the switching block
includes COMPROTECTO0™ plugs available from Krone
GmbH, now part of ADC Telecommunications, Inc. Such
plugs and switching blocks offer circuit protection for the
system. Also, example modules of the switching module 128,
328, as shown in FIGS. 9 and 12-13, that can be used in the
disclosed service distribution system 116, 316 include blocks
available from Krone GmbH, now part of ADC Telecommu-
nications, Inc., such as Series 2 blocks and NT blocks.

In addition, the service distribution systems (i.e., 16, 116,
216, 316) of the disclosed systems 10, 100, 200, 300 can be
provided or housed in an enclosure (as schematically repre-
sented in the drawings by reference numbers 80, 180, 280,
and 380). The enclosure can include, for example, a cabinet,
a panel, a box, a rack, and other frame or structural supports
either completely or partially enclosing the service distribu-
tion system. In the alternative, the service distribution sys-
tems (i.e., 16, 116,) can also be retro-fit to an existing enclo-
sure.

For example, referring to FIG. 14, an existing enclosure
479 of a cross-connect system 414 is illustrated. The enclo-
sure 479 includes top and bottom walls 482, 484, side walls
486, and a rear wall 488. The walls, 482, 484, 486, and 488
define a primary interior 483 of the enclosure 479. Hinged
panels or doors, including first and second panels 490, 492 are
mounted at the front of the enclosure 479 to provide access
into the primary interior 483 of the enclosure. The hinged
panels 490, 492 are generally flat or planar.

In such conventional arrangements, when additional cross-
connections are needed, capacity of the existing cross-con-
nect enclosure 479 is typically expanded by re-skinning the
enclosure. This method involves removing the outer sheet
metal structure (i.e. the walls 482, 484, 486, and 488) of the
enclosure, and replacing the sheet metal structure with a
larger sheet metal structure. Additional binding posts are also
typically added during the expansion. Re-skinning an enclo-
sure can be costly, as the entire outer structure is often
replaced by a structure that is custom designed for the par-
ticular system requirements.
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FIGS. 15-17 illustrate another embodiment of a system 400
for providing broadband service, in accordance with the prin-
ciplesdisclosed. The system 400 features the incorporation of
a service distribution system 416, such as the systems dis-
closed in FIGS. 3 and 9, into the enclosure 479 of an existing
cross-connect system 414. The existing enclosure 479 (FIG.
14) can be modified to provide a retro-fit enclosure 481 (FIG.
15) that houses both the cross-connect system 414 and the
service distribution system 416. In particular, the flat hinged
panels 490, 492 of the existing cross-connect enclosure 479
are replaced with hinged deep-pocket panels 494, 496 (FIG.
15). The hinged deep-pocket panels 494, 496 include hinged
mounting structure 491 to mount the deep-pocket panels to
the existing enclosure 479. The deep-pocket panels 494, 496
increase the overall interior volume of the enclosure so that
both the cross-connect system 414 and the service distribu-
tion system 416 can be placed within the single enclosure.

The deep-pocket panels 494, 496 of the disclosed retro-fit
enclosure 481 increase the service capacity of an existing
system without re-configuring the existing cross-connect sys-
tem. For example, referring to FIG. 16, general cross-connect
components, such as cross-connect blocks 498, are located
within the primary volume 483 of the cross-connect enclo-
sure 481. When the system 400 is expanded to incorporate the
service distribution system 416, the cross-connect blocks 498
remain at the original locations in the primary volume 483 of
the enclosure 481.

As shown in FIG. 16, the service distribution system 416 is
preferably located within an added volume 485 of the cross-
connect enclosure 481. The added volume 485 is defined by
the interior of the deep-pocket panels 494, 496. For example,
the terminating modules 426 and the switching modules 428
of the service distribution system 416 are mounted to the
panels 494, 496 within the added volume 485. The modules
426, 428 can be mounted to an inner surface of the panel by
component mounting structure 477, such as brackets, for
example. Jumper or wire management (not shown) can also
be included within the enclosure 481 to manage wires when
the panels 494, 496 are opened and closed.

Referring still to FIG. 16, each of the deep-pocket panels
494, 496 has a width W, a height H, and a depth D; although
the disclosed principles can be applied in a variety of sizes
and applications. The width W of the panels is preferably
between about 35 and 45 inches; more preferably about 38
inches. The height H of the panels is preferably between about
35 and 45 inches; more preferably about 36 inches. The depth
D of the panels is preferably between about 6 and 15 inches;
more preferably about 8 inches. Accordingly, the added vol-
ume 485 of each of the panels is typically between about 4 and
18 cubic feet; more preferably about 6 cubic feet. The more
preferred dimensions (i.e. a deep-pocket panel that is 38"x
36"hx8"d) generally apply to existing enclosures 479 having
a primary volume 483 of about 36 cubic feet. The overall
volume of a retro-fit enclosure 481 having two deep-pocket
panels thereby increases by about 35 percent. This percentage
can be applied to a number of different sizes of existing
cross-connect enclosures.

The disclosed retro-fit enclosure arrangement permits an
operating company to expand the capability of an existing
system without adding additional enclosures. Further, the
retro-fit enclosure 481 has no effect on existing feeder line or
distribution line configurations. In addition, the added vol-
ume 485 enables mounting of input and output blocks of the
DSL system 430 into the primary volume of the enclosure 481
where the feeder and distribution line connections exist,
while still supporting proper jumper management. The exist-
ing system can thereby be retro-fit to provide the services as
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herein described in a cost-efficient manner, and while still
accommodating aesthetic preferences.

Referring to FIG. 17, the system 400 for providing broad-
band service is shown with the retro-fit enclosure 481. The
system 400 generally includes a pair gain system 412 inter-
connected to the cross-connect system 414 via a feeder line
418. The cross-connect system 414 is interconnected to the
service distribution system 416. Both of the cross-connect
system 414 and the distribution system 416 are housed within
the retro-fitenclosure 481. A DSL system 430 and splitter 448
are interconnected to the service distribution system 416 via
incoming and outgoing DSL connections 436, 438. Standard
telephone service and DSL service are provided to a sub-
scriber 424 by a distribution line 422. Greater details of the
specific system configurations that can be used in the system
400 are described herein with respect to the systems shown in
FIGS. 3 and 9.

The present systems (e.g., 10,100, 200, 300, 400) of FIGS.
3-13 are represented in association with a single subscriber
(e.g., 24,124,224, 324, 424) for purposes of clarity. As can be
understood, the systems are designed to support and provide
standard telephone and DSL service to a plurality of subscrib-
ers. In particular, the systems of FIGS. 3, 9-13 and 17 are
configured to support up to 1500 pairs of distribution lines
(e.g., 22,122,222, 322, 422); 432 pairs of which can be DSL,
service.

The above specification provides a complete description of
the present invention. Since many embodiments of the inven-
tion can be made without departing from the spirit and scope
of'the invention, certain aspects of the invention reside in the
claims hereinafter appended.

What is claimed is:

1. A system for delivery of broadband service to a sub-
scriber, comprising:

a) a terminating module configured to receive an incoming

signal from a pair gain system;

b) an activation plug positionable within the terminating
module, the activation plug and the terminating module
being configured to selectively re-route the incoming
signal from a first signal path through the terminating
module to a second signal path;

¢) a switching module that receives the incoming signal
when the activation plug is positioned within the termi-
nating module, the switching module having contacts
that interconnect to a splitter for combining the incom-
ing signal from the pair gain system with a digital sub-
scriber line signal from a digital subscriber line system;
and

d) a protector plug interconnected to the switching module,
the protector plug being in electrical communication
with ground to protect the system from electrical over-
ages.

2. The system of claim 1, wherein the protector plug is
configured to provide upstream and downstream diagnostic
testing between both:

a) the terminating module and the switching module; and

b) the switching module and an interconnected digital sub-
scriber line system.

3. The system of claim 1, wherein the switching module
includes a first termination block and a second termination
block, and wherein the protector plug is a first protector plug
interconnected to the first termination block of the switching
module.

4. The system of claim 3, further including a second pro-
tector plug interconnected to the second termination block of
the switching module.
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5. The system of claim 1, wherein the switching module
includes a first termination block having first and second rows
of contacts, and a second termination block having first and
second rows of contacts, the first and second termination
blocks being in electrical communication with ground.

6. The system of claim 5, wherein the first and second
termination blocks of the switching module are intercon-
nected to the terminating module by first and second connec-
tions, the system further including a third connection inter-
connecting the second termination block to the terminating
module the third connection providing bonded bandwidth
service to the subscriber.

7. The system of claim 1, wherein the first signal path
through the terminating module is defined by normally-
closed contacts, the normally-closed contacts being selec-
tively opened by insertion of the activation plug.

8. The system of claim 7, wherein the switching module
includes normally-open contacts closed by the insertion of
the protector plug.

9. A system for delivery of broadband service to a sub-
scriber, comprising:

a) a first terminating module configured to receive an

incoming signal from a pair gain system;

b) a second terminating module configured to route an
outgoing signal to the subscriber, where the first and
second terminating modules are configured to support a
number of outgoing signals to a subscriber that is greater
than a number of incoming signals from the pair gain
system; and

¢) a switching module having contacts that interconnect to
a splitter for combining the incoming signal from the
pair gain system with a digital subscriber line signal
from a digital subscriber line system;

d) wherein the first terminating module is selectively inter-
connected to either the second terminating module to
provide standard telephone service, or the switching
module to provide digital subscriber line service.

10. The system of claim 9, further including a protector
plug interconnected to the switching module, the protector
plug being in electrical communication with ground to pro-
tect the system from electrical overages.

11. The system of claim 10, wherein the switching module
includes a first termination block and a second termination
block, and wherein the protector plug is a first protector plug
interconnected to the first termination block of the switching
module.

12. The system of claim 11, further including a second
protector plug interconnected to the second termination block
of the switching module.

13. The system of claim 10, wherein the switching module
includes normally-open contacts closed by the insertion of
the protector plug.

14. The system of claim 9, further including a removable
jumper connection between the first termination module and
the second termination module to provide standard telephone
service to the subscriber.

15. The system of claim 9, further including a first connec-
tion between the first termination module and the switching
module, and a second termination module between the
switching module and the second termination module, to
provide digital subscriber line service.

16. A system for delivery of broadband service to a sub-
scriber, comprising:

a) a number of subsystems placed in series with one

another, the subsystems including:
1) a pair gain system;

5

10

20

25

30

35

40

50

55

60

65

16

ii) a cross-connect system placed in series with the pair
gain system, the cross-connect system being config-
ured to receive a telephone signal from the pair gain
system; and

iii) a service distribution system placed in series with the
cross-connect system, the service distribution system
being configured to receive the telephone signal from
the cross-connect system and generate an outgoing
subscriber signal.

17. The system of claim 16, wherein the outgoing sub-
scriber signal is a standard telephone signal.

18. The system of claim 16, wherein the outgoing sub-
scriber signal is a telephone/digital subscriber line signal.

19. The system of claim 16, wherein service distribution
system includes a terminating module configured to route the
telephone signal to the subscriber via a first signal pathway,
and route the telephone signal to the subscriber via a second
signal pathway.

20. The system of claim 19, wherein the terminating mod-
ule is a normally-closed module to provide standard tele-
phone service through the first signal pathway.

21. The system of claim 20, wherein the service distribu-
tion system includes a switching module interconnected
between the terminating module and a digital subscriber line
system, the switching module defining a portion of the second
signal pathway.

22. The system of claim 21, wherein the switching module
is a normally-open module.

23. A system for delivery of broadband service to a sub-
scriber, comprising:

a) a pair gain system;

b) a cross-connect system configured to receive a telephone

signal from the pair gain system; and

¢) a service distribution system configured to receive the
telephone signal from the cross-connect system, the ser-
vice distribution system being configured to selectively
provide a telephone/DSL signal;

d) wherein the service distribution system directs the tele-
phone/DSL signal to a subscriber without re-routing the
telephone/DSL signal through the cross-connect sys-
tem.

24. The system of claim 23, wherein service distribution
system includes a terminating module having first and second
signal pathways, the first signal pathway providing a standard
telephone signal to the subscriber, the second signal pathway
providing the telephone/DSL signal to the subscriber.

25. The system of claim 24, wherein the terminating mod-
ule is a normally-closed module to provide the subscriber
with the standard telephone signal.

26. The system of claim 24, wherein the service distribu-
tion system includes a switching module interconnected
between the terminating module and a digital subscriber line
system.

27. The system of claim 26, wherein the switching module
is a normally-open module.

28. A method of delivering broadband service, the method
comprising the steps of:

a) providing a pair gain system, a cross-connect system,
and a service distribution system, the pair gain system
being configured to generate a telephone signal;

b) routing the telephone signal through the cross-connect
system and to the service distribution system; and

¢) routing an outgoing signal from the service distribution
system to a subscriber without routing the outgoing sig-
nal back through the cross-connect system, the outgoing
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signal selectively including one of the telephone signal b) inserting an activation plug into the terminating module
and a digital subscriber line signal combined with the to re-direct the telephone signal along a second signal
telephone signal. pathway through the switching module, the switching
module being interconnected to a digital subscriber line

29. A method of providing digital subscriber line service to

a subscriber, the method comprising the step of: 5 system for providing telephone/digital subscriber line

service; and

¢) inserting a protection plug into the switching module to
protect the digital subscriber line system from abnormal
electrical overages.

a) providing a service distribution system including a ter-
minating module and a switching module, the service
distribution system providing standard telephone ser-
vice by routing a telephone signal along a first signal
pathway through the terminating module; L



