06/052364 A1 I KO OO0 000 0

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
18 May 2006 (18.05.2006)

(10) International Publication Number

WO 2006/052364 Al

(51) International Patent Classification:
HO5K 5/03 (2006.01) HO02G 3/08 (2006.01)

(21) International Application Number:
PCT/US2005/036506

(22) International Filing Date: 12 October 2005 (12.10.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/983,797 8 November 2004 (08.11.2004) US
(71) Applicant (for all designated States except US): CORN-
ING CABLE SYSTEMS LLC [US/US]; 800 17th Street

NW, P.O. Box 489, Hickory, NC 28603 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): VO, Chanh, C.
[US/US]; 4001 Kimbell Drive, Keller, TX 76248 (US).

(74) Agent: DREMANN, Christopher, C.; Corning Cable
Systems LLC, 800 17th Street NW, P.O. Box 489, Hickory,
NC 28603 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ENVIRONMENTAL SEAL FOR NETWORK INTERFACE DEVICE

(57) Abstract: A NID includes a base defining an interior cavity and a protective outer cover attached to the base for movement
between an opened position and a closed position. At least one of the base and the outer cover has one or more channels formed
therein and the other of the base and the outer cover has one or more lips that depend outwardly therefrom. Each lip is received within
a corresponding channel formed on the other of the base and the outer cover. The lip and the channel have side portions that engage
at multiple contact points to form an environmental seal that prevents contaminants, such as wind-driven dust, sand and moisture,
from entering the interior cavity when the outer cover is in the closed position, thereby protecting communications equipment within
the NID without the use of an elastomeric gel, seal or gasket.



WO 2006/052364 PCT/US2005/036506

ENVIRONMENTAL SEAL FOR
NETWORK INTERFACE DEVICE

FIELD OF THE INVENTION
[0001] The invention relates generally to an enclosure for protecting communications
equipment from adverse environmental conditions. More particularly, the invention is an
environmental seal for an outdoor network interface device (NID) that protects termination

equipment at a subscriber premises from wind-driven dust, sand and rain.

BACKGROUND OF THE INVENTION
[0002] Communications service providers, such as telephone companies, are required to
provide a demarcation between the service provider’s incoming wiring, referred to herein
as the feeder cable, and the subscriber wiring, referred to herein as the distribution cable,
at the subscriber premises. Thé demarcation is typically provided by termination
equipment housed within an enclosure, referred to herein as a network interface device
(NID), mounted outside the subscriber premises. As a result, the NID is exposed to
adverse environmental conditions, such as wind-driven dust, sand and wind. The NID
includes a base mounted to a wall or other structure outside the subscriber premises and a
protective outer cover attached to the base that is movable between a closed position and
an opened position. The NID also provides direct access to the wiring connections

between the network and the subscriber for installation, reconfiguration and test
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operations. The termination equipment, such as one or more line modules, protected
terminating devices (PTDs) or electronic Printed Circuit Boards (PCBs), is mounted on the
base within an interior cavity defined by the NID. In many instances, the NID also
includes a lockable inner cover that prevents unauthorized access to the service provider’s
portion of the termination equipment.

[0003] The outer cover protects the termination equipment and the wiring connections
within the NID from adverse environmental conditions, such as moisture, dirt, dust, and
infestation. In particular, the outer cover protects the termination equipment and the
wiring connections from wind-driven dust, sand and moisture that results from rain, sleet,
and melting snow. The NID is typically made of sheet metal or molded plastic material
that is formed such that the NID is substantially airtight and watertight. Accordingly,
conventional NID designs are capable of protecting the termination equipment and wiring
connections in standard dust, sand and rain tests. Recently, however, more sever tests, and
in particular the Telcordia GR-49-CORE sand/dust test and the GR-487-CORE wind-
driven rain test, have been proposed as a standard requirement for all new outdoor NID
products. In most instances, conventional NIDs may be modified to meet these more
severe tests with the addition of an elastomeric gel, seal or gasket that is positioned
between the mating surfaces of the base and the outer cover. The addition of a gel, seal or
gasket, however, typically requires a costly change in the mold tool for the base and/or the
outer cover. Furthermore, the addition of a gel, seal or gasket unnecessarily increases the
material, manufacturing, and assembly costs associated with the NID.

[0004] Thus, it is highly desira;ble to provide an environmental seal for a NID that protects
the termination equipment and the wiring connections housed within the NID from
adverse environmental conditions, and in particular, from wind-driven dust, sand and

moisture that results from rain, sleet, and melting snow. It is further desirable to provide
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an environmental seal for a NID that meets a more severe wind-driven dust, sand or rain
test. Itis still further desirable to provide such an environmental seal without the addition
of an elastomeric gel, seal or gésket positioned between the mating surfaces of the base
and the outer cover so that a change in the mold tool for the base or the outer cover and the
associated increases in manufacturing, material, and assembly costs for the NID are

avoided.

SUMMARY OF THE INVENTION
[0005] In one embodiment, the invention is an enclosure for protecting terminating
equipment and wiring connections against adverse environmental conditions. The
enclosure includes a base defining an interior cavity for housing the terminating
equipment and wiring connections and a protective outer cover attached to the base for
movement between an opened position and a closed position. A channel formed in one of
the base and the outer cover extends at least partially around the periphery thereof. A lip
depending from the other of the base and the outer cover extends at least partially around
the periphery thereof. The lip is received within the channel to form a substantially
watertight seal that prevents moisture from entering the interior cavity when the outer
cover is in the closed position.
[0006] In another embodiment, the invention is an enclosure for protecting
communications equipment from adverse environmental conditions at a subscriber
premises. The enclosure defines an interior cavity for receiving the communications
equipment including a base and a protective outer cover. The base includes a first side
wall having a first end and a second end, a second side wall having a first end and a
second end, a top wall extendiﬁg between the first end of the first side wall and the first

end of the second side wall, and a bottom wall extending between the second end of the
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first side wall and the second end of the second side wall. The base defines a channel that
extends along the first side wall between the bottom wall and the top wall, along the top
wall between the first side wall and the second side wall, and along the second side wall
between the top wall and the bottom wall. The outer cover is attached to the base for
movement between an opened position providing access to the interior cavity and a closed
position. The outer cover includes a lip that is received within the channel when the outer
cover is in the closed position to define a substantially watertight seal between the base
and the outer cover.

[0007] In another embodiment, the invention is a network interface device including a
base defining an interior cavity and an outer cover movably attached to the base between
an opened position for providing access to the interior cavity and a closed position. A
channel is formed in at least a portion of the periphery of the base and a lip depends from
at least a portion of the periphery of the outer cover opposite the channel. The lip is
received within the channel to prevent moisture from entering the interior cavity defined
by the base.

[0008] In another embodiment, the invention is a network interface device including a
base and an outer cover. The base has a first side wall, a second side wall, a topwall and a
bottom wall that define an interior cavity. The outer cover has an outwardly depending lip
that continuously engages the 1t.)ase along the first side wall, the top wall and the second
side wall to prevent moisture from entering the interior cavity.

[0009] In another embodiment, the invention is a network interface device including a
base, a protective outer cover, a channel formed in the base and a lip depending outwardly
from the outer cover. The basé includes a floor, a first side wall, a second side wall, a top
wall extending between the first side wall and the second side wall and a bottom wall

extending between the first side wall and the second side wall. The floor, the first side
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wall, the second side wall, the top wall and the bottom wall define an interior cavity. The
outer cover is movably attached to the base between an opened position for providing
access to the interior cavity defined by the base and a closed position. In the closed
position, the outer cover includes a first side wall opposite the first side wall of the base, a
second side wall opposite the second side wall of the base, a top wall opposite the top wall
of the base, and a bottom wall opposite the bottom wall of the base. The channel extends
continuously along substantially the entire length of the first side wall, the top wall and the
second side wall of the base, and terminates on the first side wall and the second side wall
adjacent the bottom wall of the base. The lip is received within the channel to prevent
moisture that accumulates against the lip from entering the interior cavity defined by the
base.

[0010] In yet another embodiment, the invention is an enclosure for protecting terminating
equipment and wiring comecﬁons against adverse environmental conditions. The
enclosure includes a base defining an interior cavity for housing the terminating
equipment and wiring connections and a protective outer cover attached to the base for
movement between an opened position and a closed position. One or more channels
formed in the base and the outer cover extends at least partially around the periphery
thereof. One or more lips depénding from the other of the base and the outer cover
extends at least partially around the periphery thereof opposite a corresponding channel.
The lips are received within the channels to form a substantially airtight and watertight
seal that prevents dust, sand and moisture from entering the interior cavity when the outer
cover is in the closed position..

[0011] In still another embodiment, the invention is a network interface device including a
base, a protective outer cover, one or more channels formed in the base and the cover, and

one or more lips depending outwardly from the base and the outer cover opposite a
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corresponding channel. The base includes a floor, a first side wall, a second side wall, a
top wall extending between the first side wall and the second side wall, and a bottom wall
extending between the first side wall and the second side wall. The floor, the first side
wall, the second side wall, the top wall and the bottom wall define an interior cavity. The
outer cover is movably attached to the base between an opened position for providing
access to the interior cavity defined by the base and a closed position. In the closed
position, the outer cover includes a first side wall opposite the first side wall of the base, a
second side wall opposite the second side wall of the base, a top wall opposite the top wall
of the base, and a bottom wall opposite the bottom wall of the base. The channels extend
continuously along substantially the entire length of the first side wall, the top wall and the
second side wall of the base, and terminate on the first side wall and the second side wall
adjacent the bottom wall of the base. The lips are received within the corresponding
channels to prevent wind-driven dust, sand and moisture from entering the interior cavity

defined by the base.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The present invention will be described in conjunction with the accompanying
drawings in which like reference numerals represent the same or similar parts in the
various views. The drawings, which are incorporated in and constitute a part of this
specification, provide further understanding of the invention, illustrate various
embodiments of the invention,‘ and, together with the description, help to fully explain the
principles and objectives thereof. More specifically:
[0013] FIG. 1 is a front perspective view of an exemplary NID having an environmental
seal constructed in accordance with the invention and shown with the protective outer

cover closed;
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[0014] FIG. 2 is a front plan view of the NID of FIG. 1;

[0015] FIG. 3 is a front plan view of the NID of FIG. 1 and shown with the protective
outer cover opened,

[0016] FIG. 4 is a sectional view of the NID of FIG. 1 taken along the line 4-4 in FIG. 2;
[0017] FIG. 5 is an enlarged detail view of a portion of the base of the NID of FIG. 1, as
indicated by the numeral 5 in FIG. 3;

[0018] FIG. 6 is an enlarged detail view of a portion of the outer cover of the NID of FIG.
1, as indicated by the numeral 6 in FIG. 3; and

[0019] FIG. 7 is a sectional view similar to FIG. 4 of another exemplary NID having an
environmental seal constructed in accordance with the invention and shown with the

protective outer cover closed on the base.

DETAILED DESCRIPTION OF THE INVENTION
[0020] The invention is described more fully hereinafter with reference made to the
accompanying drawings, in Which preferred embodiments of the invention are shown.
The invention may, however, be embodied in many different forms, and therefore, should
not be construed as being limited to the particular embodiments shown and described
herein. Illustrative embodiments are set forth herein so that this description will be
thorough and complete, and will fully convey the intended scope of the claimed invention,
while enabling those skilled in- the art to make and practice the invention without undue
experimentation. Positional terms, such as left, right, top, bottom, front, rear, side, etc.,
and relative terms, such as substantially, larger, smaller, nearer, farther, etc., are utilized
herein for purposes of explanation only, and as such, should not be construed as limiting

the scope of the invention or the appended claims in any manner.
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[0021] Referring to the figures, FIGS. 1-3 show a NID, indicated generally at 10,
constructed in accordance with one aspect of the invention. The NID 10 comprises a base
12 and a protective outer cover 14 movably attached to the base 12. The base 12 and the
outer cover 14 may be made of any relatively rigid material, such as sheet metal, but
preferably are made of a molded plastic, such as PVC, polyethylene, polypropylene,
polycarbonate, or polybutylene terephthalate (PBT). The outer cover 14 is movable
between a closed position, as shown in FIGS. 1 and 2, and an opened position, as shown in
FIG. 3. The outer cover 14 may be movably attached to the base 12 in any suitable
manner, but preferably is attached to the base 12 by a series of hinges 13 located along one
side of the base 12 and the outer cover 14. Accordingly, the outer cover 14 pivots about
the hinges 13 between the closed position and the opened position to provide access to an
interior cavity defined by the NID 10. As best shown in FIG. 3, the base 12 is provided
with hooks 15 and the outer cover 14 is provided with snaps 16 that are received within
the hooks 15 to secure the outer cover 14 on the base 12 in the closed position. The base
12 and the outer cover 14 may also be provided with means 18 opposite the hinges 13 for
locking the outer cover 14 on the base 12. For example, means 18 may comprise a locking
screw 17 that requires an industry specific tool to remove. Furthermore, means 18 may
comprise aligned openings through the base 12 and the outer cover 14 that receive a
combination or key lock (not shown) belonging to the subscriber. The locking screw 17
permits a field technician from the communications service provider to by-pass the lock
belonging to the subscriber, and thereby gain access to the interior of the NID 10 when
necessary to service, repair, or reconfigure the NID 10. The base 12 may further comprise
one or more feet 19 for mounﬁng the NID 10 in a known manner to a wall or other
building structure at the subscriber premises. Typically, the NID 10 is mounted outside

the subscriber premises and the outer cover 14 locked on the base 12, as described
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hereinabove, to prevent unauthorized access to the terminating equipment and the wiring
connections housed within the NID 10.

[0022] The base 12 of the NID 10 comprises a floor 20 (FIG. 3) and a continuous wall 22
depending upwardly along the periphery of the floor 20. Together, the floor 20 and the
wall 22 of the base 12 define an interior cavity 24 for receiving the terminating equipment
and wiring connections housed within the NID 10. The wall 22 preferably extends
upwardly from the floor 20 a greater distance along the bottom of the NID 10 and the
outer cover 14 has a corresponding recess 21 formed therein to form a plurality of entry
ports 26 (FIG. 3). Each entry port 26 is in communication with the interior cavity 24
defined by the base 12 to permit electrical and/or fiber optic cables to be routed into the
NID 10. The NID 10 may be provided with any convenient number of entry ports 26.
Preferably, however, the NID 10 is provided with at least a first port 25 for receiving a
feeder cable (not shown) from a communications network and a second port 27 for
receiving a distribution cable (not shown) from a subscriber premises. The entry ports 26
may be provided with a removable seal or cap (not shown), or with a grommet having a
punch-out pattern, to prevent contaminants, such as moisture, dirt, dust, and infestations,
from entering the NID 10 when the entry port 26 is not in use or when a cable is utilized
that is smaller in diameter than the entry port 26. When in use, the entry port 26 may also
be sealed with a gel or grease around the cable in a known manner to prevent
contaminants from entering the NID 10. As shown and described herein, the first port 25
for receiving the feeder cable is located adjacent the hinged side of the base 12 and outer
cover 14, and the second port 27 for receiving the distribution cable is located adjacent the
side of the NID 10 opposite the hinges 13. The first port 25 and the second port 27,

however, may be located at any convenient location relative to the interior cavity 24 of the
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NID 10. The first port 25 and the second port 27 may also be combined into a single entry
port 26 for receiving both the feeder cable and the distribution cable.

[0023] As shown in FIG. 3, thg NID 10 further comprises an inner cover 30 positioned
over the portion of the termination equipment and the wiring connections belonging to the
service provider that is housed within the interior cavity 24 defined by the base 12. The
inner cover 30 is configured to be releasably secured and movably attached to the base 12
of the NID 10 between a closed position and an opened position. For example, a locking
screw 37 that requires an induétry specific tool to remove may be utilized to releasably
secure the inner cover 30 to the base 12. Accordingly, the inner cover 30 prevents
unauthorized access to the portion of the terminating equipment and the wiring
connections belonging to the service provider that is housed within the interior cavity 24
of the NID 10. Furthermore, the inner cover 30 may be attached to the base 12 by a series
of hinges 33 located along one side of the base 12 and the inner cover 30. Accordingly,
the inner cover 30 pivots about the hinges 33 between the closed position and the opened
position to provide access to the portion of the terminating equipment and wiring
connections belonging to the service provider housed within the interior cavity 24 of the
NID 10. Access to the portion of the terminating equipment and wiring connections
belonging to the subscriber is not obstructed by the inner cover 30. The terminating
equipment belonging to the subscriber may comprise any known apparatus for terminating
the distribution cable, such as solder terminals or insulation displacement contacts (IDCs).
As shown, the terminating equipment belonging to the subscriber comprises a plurality of
screw terminals 35 arranged in transmit (tip) and receive (ring) pairs that are electrically
connected to the terminating equipment belonging to the service provider. Accordingly,
communications equipment belonging to the subscriber may be terminated to the feeder

cable in a conventional manner without access to the terminating equipment belonging to

10
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the service provider housed within the interior cavity 24 of the NID 10 beneath the inner
cover 30. As will be readily appreciated, the inner cover 30 is optional and may be
eliminated entirely when access to the NID 10 is otherwise restricted to authorized
personnel, or when the subscriber requires unobstructed access to the terminating
equipment and wiring connection belonging to the service provider.

[0024] As shown in FIG. 3, the continuous wall 22 of the base 12 comprises a first side
wall 42 adjacent the hooks 15, a second side wall 44 adjacent the hinges 33, a top wall 46
extending between the first and second side walls 42, 44, and a bottom wall 48 extending
between the first and second side walls 42, 44. The first and second side walls 42, 44 of
the base 12 are spaced apart by the top wall 46 and the bottom wall 48. Likewise, the top
wall 46 and the bottom wall 48 of the base 12 are spaced apart by the first and second side
walls 42, 44. Thus, the first side wall 42, the top wall 46, the second side wall 44 and the
bottom wall 48 form a continuous periphery that encloses the interior cavity 24 defined by
the base 12. Similarly, the outer cover 14 comprises a first side wall 52 adjacent the snaps
16, a second side wall adjacen‘g the hinges 13, a top wall 56 extending between the first
and second side walls 52, 54, and a bottom wall 58 extending between the first and second
side walls 52, 54. The first and second side walls 52, 54 of the outer cover 14 are spaced
apart by the top wall 56 and the bottom wall 58. Likewise, the top wall 56 and the bottom
wall 58 of the outer cover 14 are spaced apart by the first and second side walls 52, 54.
Furthermore, the first and seco.nd side walls 52, 54 of the outer cover 14 are opposite the
first and second side walls 42, 44, respectively, of the base 12 when the cover is in the
closed position. Likewise, the top wall 56 of the outer cover 14 is opposite the top wall 46
of the base 12 and the bottom wall 58 of the outer cover 14 is opposite the bottom wall 48

of the base 12 in the closed poéition. Thus, the first side wall 52, the top wall 56, the

11
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second side wall 54 and the bottom wall 58 form a continuous periphery that encloses the
interior cavity 24 defined by the base 12 when the outer cover 14 is in the closed position.
[0025] FIG. 4 is a sectional view of the NID 10 taken transversely through the upper snap
16 of the outer cover 14 and the upper hook 15 of the base 12. FIG. 4 illustrates an
environmental seal that is formed when the outer cover 14 is in the closed position on the
base 12. In particular, the first side wall 42 of the base 12 has a small radius channel 45
formed therein adjacent the surface 43 of the first side wall 42 that contacts the surface 53
of the first side wall 52 of the outer cover 14 when the outer cover 14 is closed on the base
12. The first side wall 52 of the outer cover 14 comprises a corresponding lip 55 that
depends outwardly from the outer cover 14 adjacent the surface 53 of the first side wall 52
so that the lip 55 is opposite the channel 45 when the outer cover 14 is in the closed
position. Due to the resiliency of the material of the outer cover 14 and the relatively thin
cross section of first side wall 52, the snap 16 draws the lip 55 into the channel 45 when
snap 16 flexes, and thereby biases ledge 16a of snap 16 against seat 15a defined by hook
15 formed in base 12. Channei 45 and lip 55 extend along the entire length of first side
wall 42 of base 12 and first side wall 52 of outer cover 14, respectively. Channel 45 and
lip 55 likewise extend along the entire length of second side wall 44 of base 12 and second
side wall 54 of outer cover 14. Channel 45 and lip 55 likewise extend along the entire
length of top wall 46 of base 12 and the top wall 54 of outer cover 14, respectively. As
previously mentioned, second side wall 44 opposes second side wall 54 and top wall 46
opposes top wall 56 when the outer cover 14 is closed on the base 12. Thus, the channel
45 extends continuously along the first side wall 42, the top wall 46 and the second side
wall 44, and the lip 55 extends continuously along the first side wall 52, the top wall 56

and the second side wall 54. As a result, the channel 45 and the lip 55 form a continuous

12
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substantially watertight seal, as will be described, across the top and along the sides of the
NID 10.

[0026] As shown in FIG. 5, the lip 55 on the first side wall 52 terminates adjacent the
bottom wall 58 of the outer cover 14. A small opening 57 is defined between the lip 55
and the outer edge 51 of first side wall 52 to permit any moisture that accumulates against
the outside of the lip 55 to drain along the outer edge 51 towards recess 21 adjacent port
27. As previously described, port 27 is sealed with an end cap, grommet, gel or grease to
prevent moisture from entering the interior cavity 24 of the NID 10. Furthermore, the NID
10 is installed in a vertical oriéntation, as illustrated in FIG. 2, such that the force of
gravity causes any moisture along the bottom wall 48 of the base 12 and the bottom wall
58 of the outer cover 14 in the vicinity of port 27 to drain downwardly away from the
interior cavity 24 of the NID 10. As shown in FIG. 6, the channel 45 on the first side wall
42 likewise terminates adjacent the bottom wall 48 of the base 12. The channel 45,
however, extends slightly farther in the direction of port 27 than the lip 55. Base 12
further comprises a surface 47 adjacent channel 45 that is opposite opening 57 when outer
cover 14 is closed on base 12 (FIG. 4). Accordingly, any moisture that accumulates in
opening 57 between lip 55 and outer edge 51 drains along surface 47 of base 12 towards
port 27. At the point adjacent port 27 where outer edge 51 and channel 45 meet, the
moisture that accumulates in opening 57 drains harmlessly from the NID 10 under the
influence of gravity without entering interior cavity 24.

[0027] As shown and described herein, the NID 10 permits the service provider access to
the terminating equipment and to the wiring connections between the network and the
subscriber, and in particular, provides direct access for installation, service, repair,
reconfiguration and test operations. The NID 10 also serves as the required demarcation

point between the network feeder cable and the subscriber distribution cable. The NID 10

13



WO 2006/052364 PCT/US2005/036506

comprises a base 12 having a channel 45 formed therein and an outer cover 14 comprising
a lip 55 that depends outwardly from the outer cover 14 and is received within the channel
45. In preferred embodiments of the NID 10, the interaction of the channel 45 and the lip
55 produce a substantially watertight seal around the periphery of the NID 10 when the
outer cover 14 is closed on the base 12. The watertight seal prevents moisture from
entering the interior cavity 24 defined by the base 12, and thereby protects the terminating
equipment and wiring connections housed within the NID 10. As a result, the NID 10
meets or exceeds existing sever rain tests, and in particular, the GR-487-CORE wind-
driven rain test that has been proposed as a standard requirement for all new outside NID
products, while avoiding the costs associated with the use of an elastomeric gel, seal or
gasket.

[0028] Although the NID 10 shown in FIGS. 1-6 and described hereinabove provides an
environmental seal between the base 12 and the outer cover 14 that is sufficient to satisfy
the rigorous GR-487-CORE wind-driven rain test, the substantially watertight seal may
not be sufficient under certain circumstances to satisfy an equally sever wind-driven dust
and sand test, such as GR-49-CORE. In particular, a watertight and airtight seal will be
provided only if exceptionally tight tolerances are maintained on the flatness and the
straightness of the mating surfaces, thereby permitting the outer cover 14 to close tightly
on the base 12 around the entire periphery of the first side wall 42, the second side wall 44
and the top wall 46. As best seen in FIG. 4, it is possible that a slight gap may exist
between the channel 45 forme& in the base 12 and the opposing surface of the lip 55
formed on the outer cover 14. Likewise, it is possible that a slight gap may exist between
the surface 43 of first side wall 42 of base 12 and the opposing surface 53 of first side wall
52 of the outer cover 14. While a watertight and airtight seal is typically assured in the

vicinity of the hooks 15 and snaps 16, it is less likely that an airtight seal will be
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maintained around the entire periphery of the first side wall 42, the second side wall 44
and the top wall 46 of the base 12 where the snaps 16 do not engage the hooks 15 to draw
the outer cover 14 against the base 12. An elastomeric seal or gel material may be
positioned between the mating surfaces of the base 12 and the outer cover 14 to maintain
the environmental seal around the entire periphery of the base 12. However, as previously
mentioned, the addition of an elastomeric gel, seal or gasket unnecessarily increases the
material, manufacturing, and assembly costs associated with the NID.

[0029] FIG. 7 is a sectional view, similar to the sectional view shown in FIG. 4, of another
exemplary NID 100 having an environmental seal constructed in accordance with the
invention. As in FIG. 4, the NID 100 illustrated in FIG. 7 is shown with the protective
outer cover 114 closed on the base 112. Unlike FIG. 4, the section of the NID 100 shown
in FIG. 7 is taken transversely through the first wall 142 of the base 112 and the first wall
152 of the outer cover 114 at a location other than the location of a snap 16 and hook 15.
The section of the NID 100 may be taken at any other location, for example at a location
between the upper snap 16 and the top wall 156 of the outer cover 114. The section of the
NID 100 is not taken at the locétion of a snap 16 and hook 15 for purposes of clarity to
demonstrate that the effectiveness of the environmental seal provided by NID 100 does not
depend on the snap 16 engaging the hook 15 to draw the outer cover 114 tightly against
the base 112. As shown in FIG. 7, the first side wall 142 of the base 112 comprises one or
more relatively small radius channels 145 for receiving a corresponding lip 155 depending
outwardly from the first side wall 152 of the outer cover 114 when the outer cover is
closed on the base 112. As will be appreciated by those of ordinary skill in the art, the
base 112 and the outer cover 114 may also be viewed as each comprising one or more

channels 145 for receiving a corresponding lip 155 depending outwardly from the other in
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a conventional “tongue and groove” fashion when the outer cover 114 is closed on the
base 112.

[0030] In the NID 10 shown in FIG. 4, the channel 45 and the corresponding lip 55 define
a single “vertical” point of contact formed where the radiused portion of the lip 55 on the
underside of the outer cover 14 contacts the radiused channel 45 on the upper side of the
base 12. In contrast, multiple "‘lateral” points of contact, indicated at 150, are formed
when the side portions of a lip 155 provided on the base 112 or the outer cover 114 contact
the side portions of a corresponding channel 145 on the other of the base 112 or the outer
cover 114. Because the side portions of the lip 155 contact the side portions of the
corresponding channel 145, thé effectiveness of the environmental seal of the NID 100 is
more consistent and does not depend on how tightly the outer cover 114 is closed on the
base 112. Although not required, the channels 145 and the lips 155 may be tapered to
facilitate insertion of the lip 155 into the corresponding channel 145 and to insure
adequate contact between the side portions of the lip 155 and the side portions of the
corresponding channel 145. The one or more channels 145 formed in one of the base 112
and the outer cover 114, and the corresponding one or more lips 155 formed in the other of
the base 112 and the outer cover 114 extend at least partially around the periphery of the
base 112 and the outer cover 114. In a preferred embodiment, the channels 145 and the
corresponding lips 155 extend continuously along substantially the entire length of the
first side wall, the top wall and the second side wall of the base 112 and the outer cover
114, as previously described, and the channels 145 and the lips 155 terminate on the first
side wall and the second side wall adjacent the bottom wall of the base 112. Regardless,
the lips 155 are received within the corresponding channels 145 to form a substantially

airtight and watertight seal that prevents wind-driven dust, sand and moisture from
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entering the interior cavity defined by the base 112 when the outer cover 114 is in the
closed position.

[0031] Although preferred embodiments of the invention have been shown and described
herein, many modifications and other embodiments of the invention will readily come to
mind to one skilled in the art to which this invention pertains, and particularly, to one
skilled in the art having the benefit of the teachings presented in the foregoing description
and accompanying drawings. Therefore, it is to be understood that the invention is not
intended to be limited to the specific embodiments disclosed herein and that further
modifications and other embodiments are intended to be included within the scope of the
appended claims. Although specific terms are employed herein, they are used in a generic

and descriptive sense only and not for purposes of limitation.
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THAT WHICH IS CLAIMED IS:

1. An enclosure for protecting terminating equipment and wiring connections against
adverse environmental conditions, the enclosure comprising:

a base defining an interior cavity for housing the terminating equipment and wiring
connections, the base comprising a pair of side walls spaced apart by a top wall and a
bottom wall;

a protective outer cover attached to the base for movement between an opened
position and a closed position, the outer cover comprising a pair of side walls opposite the
side walls of the base in the closed position, a top wall opposite the top wall of the base in
the closed position and a bottom wall opposite the bottom wall of the base in the closed
position;

one or more channels formed in each of the base and the outer cover, the channels
extending at least partially along the side walls and the top wall of the base and the outer
cover, the channels terminating adjacent the bottom wall of the base and the outer cover;
and

one or more lips depending from the base and the outer cover, the lips extending at
least partially along the side walls and the top wall of the base and the outer cover, the lips
terminating adjacent the bottom wall of the base and the outer cover, the lips being
received within the channels to form an environmental seal when the outer cover is in the

closed position.

2. An enclosure according to claim 1 wherein one of the base and the outer cover has
a hook and the other of the base and the outer cover has a resilient snap for engaging the

hook to secure the outer cover on the base in the closed position.

3. An enclosure according to claim 1 wherein the channels formed in the base and the
outer cover extend continuously along the side walls and across the top wall of the base

and the outer cover.
4. An enclosure according to claim 3 wherein the lips depend outwardly from the

base and the outer cover and extend continuously along the side walls and across the top

wall of the base and the outer cover.
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5. An enclosure according to claim 1 further comprising an inner cover movably
attached to the base for preventing unauthorized access to a portion of the terminating

equipment housed within the interior cavity defined by the base.

6. An enclosure according to claim 5 further comprising means for releasably locking

at least one of the outer cover and the inner cover to the base.

7. An enclosure according to claim 6 wherein at least one of the outer cover and the

inner cover is hinged to the base.

8. An enclosure for protecting communications equipment from adverse
environmental conditions at a subscriber premises, the enclosure defining an interior
cavity for receiving the communications equipment and comprising:

a base comprising a first side wall having a first end and a second end, a second
side wall having a first end and a second end, a top wall extending between the first end of
the first side wall and the first end of the second side wall, and a bottom wall extending
between the second end of the first side wall and the second end of the second side wall,
the base defining one or more channels extending along the first side wall between the
bottom wall and the top wall, along the top wall between the first side wall and the second
side wall, and along the second side wall between the top wall and the bottom wall, each
channel terminating adjacent the bottom wall of the base and defining side portions; and

a protective outer cover attached to the base for movement between an opened
position and a closed position, the outer cover comprising one or more lips received within
a corresponding one of the channels when the outer cover is in the closed position to
define a seal between the base and the outer cover, each lip terminating adjacent the
bottom wall of the base in the closed position and defining side portions that engage the
side portions of the corresponding channel to form multiple points of lateral contact

between the lip and the channel.
9. An enclosure according to claim 8 wherein one of the base and the outer cover has

a hook and the other of the base and the outer cover has a resilient snap for engaging the

hook to secure the outer cover on the base in the closed position.
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10.  An enclosure according to claim 8 wherein each lip depends outwardly from the
outer cover and the outer cover comprises a first side wall opposite the first side wall of
the base, a second side wall opposite the second side wall of the base, a top wall opposite
the top wall of the base and a bottom wall opposite the bottom wall of the base when the
outer cover is in the closed position and wherein each lip extends continuously along the

first side wall, across the top wall and along the second side wall of the outer cover.

11.  An enclosure according to claim 8 further comprising an inner cover movably
attached to the base for preventing unauthorized access to a portion of the communications

equipment housed within the interior cavity defined by the base.

12.  An enclosure according to claim 11 further comprising means for releasably

locking at least one of the outer cover and the inner cover to the base.

13.  An enclosure according to claim 11 wherein at least one of the outer cover and the

inner cover is hinged to the base.

14. A network interface device comprising:

a base defining an interior cavity;

an outer cover movably attached to the base between an opened position for
providing access to the interior cavity and a closed position;

one or more channels formed in at least one of the base and the outer cover, each
channel having opposing sides; and

one or more lips depending from the other of the base and the outer cover opposite
a corresponding channel, each lip having sides that engage the sides of the corresponding
channel to form an environmental seal between the base and the outer cover that prevents

contaminants from entering the interior cavity.

15. A network interface device comprising:

a base comprising a first side wall, a second side wall, a top wall and a bottom
wall, the top wall extending between the first side wall and the second side wall,

an outer cover comprising a first side wall opposite the first side wall of the base, a
second side wall opposite the second side all of the base and a top wall opposite the top

wall of the base;
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wherein a plurality of lips depending outwardly from the base and the outer cover
are received within a corresponding channel formed in the other of the base and the outer
cover such that side portions of the lips engage side portions of the corresponding channel

to form an environmental seal.

16. A network interface device comprising:

a base comprising a floor, a first side wall, a second side wall, a top wall extending
between the first side wall and the second side wall and a bottom wall extending between
the first side wall and the second side wall, the floor, the first side wall, the second side
wall, the top wall and the bottom wall defining an interior cavity;

a protective outer cover movably attached to the base between an opened position
for providing access to the interior cavity defined by the base and a closed position, the
outer cover comprising a first side wall opposite the first side wall of the base, a second
side wall opposite the second side wall of the base, a top wall opposite the top wall of the
base and a bottom wall opposite the bottom wall of the base when the outer cover is in the
closed position;

one or more channels formed in the base that extends continuously along
substantially the entire length 6f the first side wall, the top wall and the second side wall of
the base, the channel terminating on the first side wall and the second side wall adjacent
the bottom wall of the base, each channel having side portions; and

one or more lips depending outwardly from the outer cover, each lip received
within a corresponding channel in the closed position and terminating adjacent the bottom
wall of the outer cover, each lip having side portions that engage the side portions of the

corresponding channel to prevent contaminants from entering the interior cavity.
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