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(57) Abstract: Exemplary embodiments of the present invention relate apparatus used to interface to a communications network
Specifically, the embodiments relate to apparatus for placement in a network intertace device (NID), and may also relate to a con-
figuration for an interface module that may be used as a splitter and balun for telephone and data services With regard to the inter-
face module, embodiments of the interface module include a housing containing a pivotal rearward extending portion wherein a
bottom of the pivotal rearward extending portion is above a bottom of an adjacent portion of the housing providing an open region
below the bottom of the pivotal rearward extending portion, at least one wire extending from a front potion of the housing and
connecting a balanced pair of telephone wires from the telephone company to the customer premises, and a coaxial connector dis-
posed on a side of the pivotal extending portion.



WO 2009/158496 PCT/US2009/048655

ARRANGEMENT FOR NETWORK INTERFACE MODULE

BACKGROUND OF THE INVENTION

[01] This application claims the benefit of the Provisional
Application entitled ARRANGEMENT FOR NETWORK INTERFACE
MODULE filed June 25, 2008. The disclosure of the prior provisional
application is hereby incorporated by reference in its entirety.

1. Field of the Invention
[02] Exemplary embodiments of the present invention relate to an
apparatus used to interface to a communications network. More particularly,
the embodiments relate to those apparatus for placement in a network interface
device (NID). Exemplary embodiments also relate to a configuration for an
interface module that may be used as a splitter and balun for telephone and
data services.

BACKGROUND ART

[03] A demarcation point, referred to as a network interface device
(NID), is typically provided between a telephone subscriber's premises line
and an incoming line from a telephone service provider. An interface device
or module, typically used at a NID for physically connecting a subscriber's
telephone line with a telephone service provider line, is referred to as a
"subscriber line module" or "subscriber bridge." Such an interface device or
module is typically mounted within a NID enclosure, which is commonly

mounted to a pole or to the outside wall of the premises of a telephone
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subscriber. The NID enclosure customarily includes a base section that is
secured in a conventional manner to a subscriber's premises, and to which a
telephone subscriber line module is affixed. Telephone service provider lines
enter the NID enclosure and are connected to the telephone line of a
subscriber's premises via a subscriber line module.

[04] With the advent of DSL and VDSL services, the telephone
subscriber may have both telephone and, for example, Internet data services
supplied on a single line or cable from the telephone company. The NID
becomes more complex in that it must contain circuitry to separate the signals
of different frequencies coming in from the telephone company on a single
line, into the subscriber’s telephone, and the subscriber’s computer. Further,
the line from the telephone company is often a balanced twisted pair, which
must be impedance matched to an unbalanced coaxial cable on the customer’s
premises.

[05] Generally, there have been a variety of interface modules that
have been designed to meet these needs. These are usually of a standard shape
that “snap” into internal mechanical features of the NID enclosure. However,
as the number of interface modules in an NID enclosure becomes larger, and
due to the complexity of the larger number of connections needed when both
telephone service and data service are provided, the wiring inside the
enclosures to the telephone company cable, the telephone, and the computer at
the customer premises can become unwieldy. Also, conventional interface

modules require at least two line spaces thereby reducing the amount available
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line spaces available for additional services or for future expansion.
Therefore, a better mechanical design for the interface modules is required to
alleviate these problems.

SUMMARY OF THE INVENTION

[06] Exemplary embodiments of the present invention provide an
interface module having an outer shape that makes connection and wiring in a
standard NID enclosure easier and neater.

[07] The embodiments also provide an interface module that moves
from a common 2 line space portion to a single line space portion.

[08] The embodiments additionally provide an interface module that
meets the above objective and conforms to standard interface module “snap-
in” geometry.

[09] The embodiments further provide an interface module that will
accept a coaxial cable connector at the end of the line from the customer
premises.

[10] The embodiments to provide an interface module that acts as a
splitter and a balun.

[11] Specifically, exemplary embodiments relate to an interface
module for a network interface device (NID), the interface module including a
housing containing a pivotal rearward extending portion wherein a bottom of
the pivotal rearward extending portion is above a bottom of an adjacent
portion of the housing providing an open region below the bottom of the

pivotal rearward extending portion, at least one wire that extends from a front
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potion of the housing and connects a balanced pair of telephone wires from the
telephone company to the customer premises, and a connector on the pivotal
extending portion; wherein the interface module fits within a single line space.
[12] These objects and others achieved in accordance with the
embodiments of the present invention will become apparent from the
description below.

[13] Exemplary embodiments of the present invention address at
Jeast the above problems and/or disadvantages as well as other disadvantages
of which have not been mentioned. Additionally, the present invention is not
required to overcome the disadvantages described above, and the exemplary
embodiments of the present invention may not totally overcome any of the

problems described above.
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BRIEF DESCRIPTION OF THE DRAWINGS

[14] Many aspects of the invention can be better understood with
reference to the following drawings. The components in the drawings are not
necessarily to scale. Instead, emphasis is placed on clearly illustrating the
principles of the present invention.

[15] Fig. 1 is a side elevational outline view of an embodiment of an
interface module.

[16] Fig. 2 is a rear elevational outline view of an embodiment of an
interface module.

[17] Fig. 3 is an alternate rear view of an embodiment of an
interface module.

[18] Fig. 4 is a front perspective view of an embodiment of an
interface module.

[19] Fig. 5 is a rear perspective view of an embodiment of an
interface module.

' DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[20] Figs. 1 to 5 show various views of an exemplary embodiment
of an interface module 10. Although the present invention will be described
with reference to a single embodiment shown in the drawings, it should be
understood that the present invention can be embodied in many alternate
forms. In addition, any suitable size, shape or type of elements or materials
could be used. For example, while a preferred material for the housing 12 of

interface module 10 is Lexan® BPL 1000 polycarbonate in accordance with



WO 2009/158496 PCT/US2009/048655

standard UL-94V-0, other suitable materials may be used.

[21] The front end 14 of housing 12 and the bottom 16 of housing
12 are configured with appropriate slots, grooved front vertically extending
protrusions 18A and 18B, and a horizontal protrusion 20 which are designed to
allow housing 12 to “snap” into a standard network interface device (NID)
enclosure, and will not be described in further detail, because this
configuration is well know in the art. The illustrated configuration matches at
least two standard NID enclosures or boxes, and one skilled in the art can
readily design adaptors to allow interface module 10 to be accepted in other
available enclosures.

[22] While dimensions in inches, which allow housing 12 to be
received in such a NID enclosure are shown in Fig. 1 and Fig. 2, it will be
understood that with other standard NID enclosures, the dimensions and
configuration of housing 12 can be appropriately modified to be compatible
with such other NID enclosures while fitting within a single line space,
wherein a line space is the spacing or footprint in which an add-on module or
interface module is installed. The dimensions set forth in Figs. 1 and 2
typically represent the dimensions within a single line within an NID. For
example, the housing 12 may be a Tii module, an s-footprint, or a k-footprint,
but is not is not limited to these examples.

[23] A rearwardly extending portion 22 of housing 12 has affixed
thereto a coaxial connector 24 of a type well know in the art to which a

standard coaxial cable (not shown), such as a 75 ohm coaxial cable of the type
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used in cable television and data services systems, which terminates in a
mating connector (also not shown), may be connected. It will be understood
that such coaxial cable (not shown) extends to the customer premises for
connection to suitable interface devices, so that connection may be made to
computer modems and/or television set top boxes, as the case may be.
However, it is understood that the connector is not limited to a coaxial
connector, and may be replaced with other forms of connection or connector
types.

[24] Rearwardly extending portion 22 of housing 12 is not of great
height, and does not extend down as far as the bottom 16 of housing 12, thus
providing a region 26 between a lower surface 27 of portion 22 and the NID
enclosure into which interface module 10 is installed. The presence of this
region provides two distinct functionalities.

[25] First, it is possible to pivot the rear portion of interface module
10 so as to facilitate and allow its installation in a standard NID enclosure.
[26] Second, once interface module 10 is in place in the NID
enclosure, coaxial cables extending to other interface modules 10 in the same
enclosure may be routed under rearwardly extending portion 22 of housing 12,
to the coaxial connectors 24 of those interface modules. This eliminates the
requirement of running the cables around the outside of the NID enclosure,
and then making a sharp turn in the respective coaxial cable at the point where
it turns between two interface modules 10, and another sharp turn so that its

respective connector may be positioned to connect to a respective coaxial
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connector 24. This routing, with two sharp turns, crimps the coaxial cable,
thus locally altering its impedance and adversely affecting its long term life.
[27] In accordance with the present invention, the coaxial cable is
simply routed under the rearwardly extending portion 22 of housing 12 of the
adjacent interface module 10, and the coaxial connector which terminates the
coaxial cable can connect to coaxial connector 24 with relatively gradual and
minor changes in direction. Adverse effects on local impedance and life of the
cable are for the most part, eliminated.

[28] In accordance with the invention, to simply electrical
connection, a stripless electrical connector 28, of the type well know in the art,
may be disposed on the upper surface 30 of rearwardly extending portion 22
of housing 12. Connecting the generally balanced pair wiring to the customer
premises for conventional telephones is greatly simplified. These wires may
extend over upper surface 30 of adjacent interface modules, to the appropriate
connector 28, and the electrical connection easily made, without the need to
strip the wires of their insulation. Additionally, the upper surface 30 may be
located at a position lower than the top most surface 31, but it is understood
that the upper surface 30 may be located at other positions providing that the
housing 12 and stripless connector 28 can fit underneath a cover of the NID.
[29] A set of wires 32 (Fig. 1) from housing 12 of interface module
10 may extend from the front potion of housing 10 for electrical connection to
the generally balanced pair of telephone wires from the telephone company to

the customer premises. Wires 32 may include a standard red and green
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insulated twisted pair of #24 American wire gauge (AWG) wire having one
and one half to two turns per inch, for telephone ring and tip connections,
respectively. A yellow ground wire of the same type is also included in the set
of wires. All wires may have a length of approximately seven inches, and are
terminated with spade lugs 34 for connection to the terminals of wire from the
telephone company within the NID enclosure into which interface module 10
is installed.

[30] Housing 12 of interface module 10 may contain a splitter, a
balun and appropriate filter circuitry of a type well known in the art. For
example, a splitter compliant with the local ITT-T G:993.2 VDSL2 band plan,
such as band plan 8A (25 kilohertz (kHz) to 8.5 megahertz (MHz)) and GR-
1089-CORE may be disposed therein. Signals on an unbalanced coaxial cable
(generally 75 ohms impedance) which connect to coaxial connector 24 are
matched to a balanced line (not shown) of approximately 100 ohms from the
telephone company, connected to terminals to which lugs 34 are connected.
[31] An appropriate low pass filter may be included to filter,
condition and assist in frequency limiting these signals.

[32] Additionally, the circuitry within housing 12 may be designed
to concurrently conform to the standards of other types of data services, such
as for example, but not limited to, Home Phoneline Networking Alliance
(HPNA) standards.

[33] The side of housing 12 opposite to that on which coaxial

connector 24 is mounted, may be a portion of housing 12 which serves as a



WO 2009/158496 PCT/US2009/048655

removable cover, that is removed for placement of a circuit board or boards
(preferably a single circuit board) containing the circuitry within housing 12.
Suitable electrical connections are then made to coaxial connector 24 and
stripless connector 28, while wires 32 may extend from a circuit board through
a tight fitting opening (not shown). A suitable insulating and mechanically
shock absorbing potting material, such as a polyurethane or epoxy, which
cures in place, may then be used to fill the remaining void spaces in housing
12, and cured in place, with the cover also in place to close and seal housing
12.

[34] Tt should be understood that the foregoing description is only
llustrative of the invention. Various alternatives and modifications can be
devised by those skilled in the art without departing from the invention.
Accordingly, the present invention is intended to embrace all such alternatives,

modifications and variances.

10
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WHAT IS CLAIMED

1. An interface module for a network interface device (NID) comprising:

a housing containing a pivotal rearward extending portion wherein a
bottom of the pivotal rearward extending portion is above a bottom of an
adjacent portion of the housing providing an open region below the bottom of

the pivotal rearward extending portion,

at least one wire that extends from a front potion of the housing and
connects a balanced pair of telephone wires from the telephone company to

the customer premises, and

a connector on the pivotal extending portion;

wherein the interface module fits within a single line space.

2. The interface module of claim 1, wherein the connector is a coaxial
connector.
3. The interface module of claim 1, wherein the connector is disposed on

a side of the pivotal extending portion.

11
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4. The interface module of claim 1, wherein a line space is the spacing or

footprint in which an add-on module or interface module is installed.

5. The interface module of claim 1, wherein the interface module has an

s-footprint or k-footprint, or the dimensions of a Tii module.

6. The interface module of claim 1, further comprising at least one
grooved front vertically extending protrusion and a horizontal protrusion that

are both used to snap the housing into the NID.

7. The interface module of claim 1, further comprising a stripless
electrical connector disposed on the upper surface of the pivotal rearward

extending portion.

8. The interface module of claim 1, wherein the at least one wire

comprises:

a standard insulated twisted pair of #24 American wire gauge wire
having one and one half to two turns per inch for telephone ring and tip

connections, and

12
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a ground wire of the same type.

9. The interface module of claim 1, wherein the at least one wire has a

length of approximately seven inches.

10.  The interface module of claim 1, further comprising at least one spade

lug for terminating the at least one wire.

11.  The interface module of claim 1, wherein the housing contains a

splitter and balun.

12.  The interface module of claim 1, wherein the housing comprises

appropriate filter circuitry.

13.  The interface module of claim 1, further comprising a low pass filter to

condition and frequency limit signals.

13
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14.  The interface module of claim 1, further comprising a removable cover
disposed on a side of the housing opposite to that on which the coaxial

connector is mounted.

14
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