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=MI shielded telecommunications equipment enclosure comprises a metal cabinet structure and an access panel. The cabinet
structure defines a compartment configured to contain electrical equipment that emits and Is susceptible to
the cabinet structure defines a peripheral boundary of an access opening for the compartment. The edge portion has a first planar
surface. The access panel includes a metal panel structure which extends across the access opening, and which has a second
anar surface that overlies the first planar surface of the edge portion of the metal cabinet structure when the access panel Is

=MI. An edge portion of
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ABSTRACT

An EMI shielded telecommunications equipment enclosure comprises a
metal cabinet structure and an access panel. The cabinet structure defines a compartment
configured to contain electrical equipment that emits and 1s susceptible to EMI. An edge
portion of the cabinet structure defines a peripheral boundary of an access opening for the
compartment. The edge portion has a first planar surface. The access panel includes a
metal panel structure which extends across the access opening, and which has a second
planar surface that overlies the first planar surface of the edge portion of the metal
cabinet structure when the access panel i1s closed. The apparatus further includes a flat
layer of electrically nonconductive material having planar opposite side surfaces, which
1s interposed as a dielectric betw.een the second planar surfaces of the metal panel
structure and the first planar surface of the edge portion of the metal cabinet structure
when the access panel 1s closed. The edge portion, the metal panel structure, and the flat
layer together define a parallel plate capacitor having a low impedance when the access

panel 1s 1n the closed position.
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EMI SHIELDED TELECOMMUNICATIONS ENCLOSURE

Field of the Invention

The present invention relates to an enclosure for telecommunications equipment,
and particularly relates to electromagnetic interference (EMI) shielding provided by such an

enclosure.

Background of the Invention

Telecommunications services, such as telephony, Internet and cable TV signals,
can be distributed among a group of residential or commercial users by way of
telecommunications equipment that is housed in an enclosure dedicated to that group of users.
Such an enclosure may comprise a metal cabinet resting on a concrete pad. The cabinet has an
access opening for installation and service of the telecommunications equipment within the
cabinet, and has an access panel for closing the access opening. Since the telecommunications
equipment emits and is susceptible to EMI, the cabinet is constructed to provide EMI shielding
~ when the access panel is closed. However, the EMI shielding can be discontinuous across a
seam between the access panel and the adjacent edge portion of the cabinet structure around the
periphery of the access opening. Therefore, the access panel and the edge portion of the cabinet
structure are constructed to adjoin each other in electrically conductive contact. This contact
provides a iow resistive impedance (LRI) path across the seam so that the EMI shielding is not
unduly 1nhibited by the seam. The electrically conductive contact is established by and between
electrically conductive gas}(et:s, electrically conductive tape, and/or electrically conductive paint

on the access panel and the cabinet structure.

CL: 379125v1
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Summary of the Invention

In accordance with an aspect of the present invention, an EMI shielded
telecommunications equipment enclosure comprises a metal cabinet structure and an
access panel. The cabinet structure defines a compartment configured to contain electrical
equipment that emits and 1s susceptible to EMI. An edge portion of the cabinet structure
defines a peripheral boundary of an access opening of the compartment. The access panel
includes a metal panel structure. When the access panel 1s closed, the metal panel
structure extends across the access opening and overlies the edge portion of the metal
cabinet structure. The apparatus further includes a layer of electrically nonconductive
material that 1s interposed as a dielectric between the metal panel structure and the edge
portion of the metal cabinet structure when the access panel 1s closed. In this
configuration, a low capacitive impedance (LCI) path for EMI shielding 1s provided
between the access panel and the metal cabinet structure when the access panel 1s closed.

In accordance with another aspect of the present invention, there 1s
provided an EMI shielded telecommunications equipment enclosure comprising;

a metal cabinet structure defining a compartment configured to contain
electrical equipment that emits and 1s susceptible to EMI, said metal cabinet structure
having an edge portion defining a peripheral boundary of an access opening for said
compartment, said edge portion having a first planar surface;

an access panel including a metal panel structure which extends across
said access opening, and which has a second planar surface that overlies said first planar

surface of said edge portion of said metal cabinet structure when said access panel 1s 1n a
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closed position; and

a flat layer of electrically nonconductive material having planar opposite
side surfaces, said flat layer of electrically nonconductive material being interposed as a
dielectric between said first planar surface of said edge portion of said metal cabinet
structure and said second planar surface of said metal panel structure when said access
panel is in said closed position, such that said edge portion, said metal panel structure,
and said flat layer together define a parallel plate capacitor having a low impedance when
sald access panel is in said closed position.

In accordance with another aspect of the present invention, there 1s
provided an EMI shielded telecommunications equipment enclosure comprising:

a metal cabinet structure defining a compartment configured to contain
electrical equipment that emits and is susceptible to EMI, said metal cabinet structure
having an edge portion defining a peripheral boundary of an access opening for said
compartment, said edge portion having a first planar surtface;

an access panel which extends across said access opening and overlies
said edge portion of said metal cabinet structure when said access panel 1s 1n a closed
position, said access panel including a major panel defining the peripheral size and shape
of said access panel, and further including a metal panel mounted on said major panel,
said metal panel having a second planar surface that overlies said first planar surtace; and

a flat layer of electrically nonconductive material having planar opposite
side surfaces, said flat layer of electrically nonconductive material being interposed as a

dielectric between said first planar surface of said edge portion of said metal cabinet

2a
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structure and said second planar surface of said metal panel when said access panel 1s 1n
said closed position, such that said edge portion, said metal panel, and said flat layer
together define a parallel plate capacitor having a low impedance when said access panel
1s 1n said closed position.
Brief Description of the Drawings

The present invention will be apparent to those skilled 1n the art upon
reading the following description in view of the accompanying drawings, wherein:

Fig. 1 is an isometric view of an EMI shielded electrical equipment
enclosure comprising a first embodiment of the invention;

Fig. 2 is a sectional view of the enclosure of Fig. 1;

Fig. 2A is an enlarged partial view of parts shown 1n Fig. 2;

Fig. 3 is a sectional view of parts of an enclosure comprising a second
embodiment of the invention;

Fig. 4 is a sectional view of a part of an enclosure comprising a third

embodiment of the invention;

2b
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Fig. 5 is a sectional view of parts of an enclosure comprising a fourth embodiment

of the invention;

Fig. 6 1s a view similar to Fig. 5 shdwing parts of an enclosure comprising a fifth
embodiment of the invention:

Fig. 7 is a view similar to Fig. 2 showing parts of an enclosure comprising a sixth
embodiment of the invention; and

F1g. 7A is an enlarged partial view of parts shown in Fig. 7.

DESCRIPTION OF PREFERRED EMBODIMENTS

An apparatus 10 comprising a first embodiment of the present invention is shown
in Fig. 1. The apparatus 10 is an outdoor enclosure for telecommunications equipment, and
includes a cabinet structure 12 with an access opening 14. The enclosure 10 in the first
embodiment further includes an access panel 16 in the form of a door. A compartment 18 in the
cabinet structure 12 is configured to contain telecommunications or other electrical equipment
that emits and is susceptible to EMI. The EMI shielding provided by the cabinet structure 12 is
discontinuous across the access opening 14. When the door 16 is closed, it extends fully across
the access opening 14, but a seam is then defined around the periphery of the opening 14
between the door 16 and the cabinet structure 12. The present invention completes the EMI
shielding across the seam by providing a low capacitive impedance (LCI) path between the door
16 and the cabinet structure 12 when the door 16 is closed.

As shown in Fig. 1, the cabinet structure 12 in the first embodiment includes a
rectangular metal frame 20 upon which rectangular metal wall panels 22 are mounted to close the
top, bottom, and three sides of the compartment 18. The frame 20 in the first embodiment is

defined by elongated aluminum frame members 24 that are interconnected by the wall panels 22.

CL: 379125vi
560043-620060 -3-
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Upper and lower metal cap structures 26 and 28 are mounted on the frame 20 to provide weather
protection when the enclosure 10 is installed outdoors.

As shown 1n Fig. 2, each frame member 24 has three major sections 32, 34 and 36
In a somewhat serpentine cross-sectional configuration. The first section 32 defines a respective
comner 38 of the frame 20. The second section 34 projects from the comer section 32 in a
generally C-shaped configuration. A terminal edge portion 40 of the second section 34 has a
plurality of longitudinally spaced-apart apertures 42. The adjacent wall panel 22 has a
corresponding plurality of recessed portions 44 with aligned apertures 46 through which
fasteners 48 are received to fasten the wall panel 22 to the frame member 24. The generally C-
shaped configuration provides a gap 50 between the terminal edge portion 40 and an inwardly
extending base portion 52. A turned-back edge portion 54 of the adjacent wall panel 22 is
received 1n the gap 50.

The third section 36 of the frame member 24 has nearly the same size and shape
as the second section 34, as viewed in cross section in F1g. 2. The third section 36 thus has a gap
>3 between a terminal edge portion 56 and an inwardly extending base portion 58. As further
shown 1n Fig. 2, the third section 36 projects from the corner section 32 orthogonally relative to
the second section 34, and is oriented oppositely relative to the second section 34. Each third
section 36 is thus configured to engage and support an adjacent wall panel 22 or, as shown in
Fig. 2, to define a peripheral boundary of the access opening 14.

The door 16 in the first embodiment of the invention is a multi-part structure
including a major door panel 60 and a thermal insulation panel 62. The major door panel 60
defines the size and the rectangular peripheral shape of the door 16. Flanges 66 project inward
along the four side edges of the major door panel 60. One of the vertically extending flanges 66

1s connected to the adjacent frame member 24 by a piano hinge 70 in the corresponding gap 55.

CL: 379125v]
560043-620060 -4-
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When the door 16 is in the closed position of Fig. 2, gaskets 72 in the gaps 55 are deflected
compressively between the frame members 24 and the tflanges 66. This provides an outdoor
environmental seal between the door 16 and the metal cabinet structure 12. The gaskets 72 are
strips of elastomeric material, as known in the art, and are preterably mounted on the frame
members 24 by adhesive bonds 74.

The 1nsulation panel 62 is a laminate structure including a bubble layer of
polyethylene 80 sandwiched between inner and outer layers of aluminum 82 and 84. An
adhesive bond 86 supports the insulation panel 62 on the major door panel 60. When the door 16
1s 1n the closed position of Fig. 2, the inner aluminum layer 82 adjoins the four frame members
24 at the periphery of the access opening 14. Specifically, the inner aluminum layer 82 overlies
the third section 36 of each adjacent frame member 24 at the terminal edge portion 56 of the third
section 36.

In the first embodiment of the invention, the outer surfaces 90 of the terminal
edge portions 56 are unpainted, whereas all or substantially all of the other surfaces of the frame
members 24 at the access opening 14 are preferably covered by at least one coating of paint 92.
A thin layer 94 of aluminum oxide forms on each unpainted outer surface 90. Each layer 94 of
aluminum oxide has a dielectric constant of 5 or more. When the door 16 is closed, the layers 94
of aluminum oxide are interposed as dielectrics between the aluminum edge portions 56 of the
cabinet structure 12 and the inner aluminum layer 82 of the insulation panel 62. The cabinet
structure 12 and the multi-part door structure 16 are thus configured in accordance with the

present invention to define elongated capacitor structures extending fully and continuously
around the four sides of the access opening 14. This results in an LCI path for EMI shielding

between the door 16 and the cabinet structure 12 when the door 16 1s closed.

CL: 379125v]
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A second embodiment of the present invention is shown partially in Fig. 3. The
second embodiment also is an outdoor telecommunications equipment enclosure 100. The
enclosure 100 has many parts that are substantially the same as corresponding parts of the
enclosure 10 described above. This is indicated by the use of the same reference numbers for
such corresponding parts in Figs. 2 and 3. For example, the enclosure 100 includes a metal
cabinet structure 12 with frame members 24 defining an access opening 14, and further includes
a multi-part door structure 16 for closing the access opening 14.

As 1n the first embodiment, outdoor environmental seals are defined by gaskets 72
on the frame members 24 when the door structure 16 in the second embodiment is closed. An
aluminum layer 82 on a thermal insulation panel 62 then overlies the terminal edge portions 56
of the adjacent frame members 24. However, each outer surface 90 at the terminal edge portions
56 1n the second embodiment is covered by a coating of electrically nonconductive paint 102.
The paint 102 (as well as the paint 92 described above) preferably is a known product commonly
referred to as powder paint. When the door structure 16 in the second embodiment is closed, the
coatings of paint 102 on the outer surfaces 90 are interposed as dielectrics between the aluminum
edge portions 56 of the cabinet structure 12 and the inner aluminum layer 82 of the insulation
panel 62. The cabinet structure 12 and the multi-part door structure 16 in the second
embodiment are thus configured to provide an LCI path for EMI shielding in accordance with the
present invention.

In a third embodiment of the invention, an enclosure can include an alternative
major door panel like the major door panel 150 shown in Fig. 4. Unlike the major door panels
described above, which are formed of sheet metal, the major door panel 150 of Fig. 4 1s formed
of an electrically nonconductive material, e.g., a plastic material. The plastic material may

include additives such as stabilizers, fillers, reinforcements, and the like. The use of the thermal

CL: 379125vl
560043-620060 -6-
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insulation panel 62 in accordance with the present invention enables the use of the plastic major
door panel 150 because LCI is provided by the inner metal layer 82 of the thermal insulation
panel 62.

Fourth and fifth embodiments of the invention are shown partially in Figs. 5 and
6, respectively. As shown in Fig. 5, the aluminum layers 82 and 84 of the thermal insulation
panel 62 are interconnected by strips of electrically conductive tape 160 at their peripheral edges.
This 1s found to enhance the EMI shielding provided by the invention. In a variation of this
feature, the aluminum layers 82 and 84 can be crimped, fused, or otherwise joined directly
together, as shown in Fig. 6.

An outdoor enclosure 170 comprising a sixth embodiment of the invention is
shown partially in Fig. 7. The enclosure 170 also has many parts that are substantially the same
as corresponding parts of the enclosure 10 described above, as indicated by the use of the same
reference numbers for such corresponding parts in Figs. 2 and 7. The enclosure 170 thus
Includes a metal cabinet structure 12 with frame members 24 defining an access opening 14. The
terminal edge portions 56 of the frame members 24 have layers of aluminum oxide 94 on
unpainted outer surfaces 90 that extend fully around the four sides of the access opening 14. An
LCI path for EMI shielding is provided in accordance with the invention when the inner
aluminum layer 82 on the insulation panel 62 adjoins the aluminum oxide layers 94, as shown in
Fig. 7.

The enclosure 170 in the sixth embodiment includes alternative gaskets 172. The
enclosure 170 further includes an alternative major door panel 174 with peripheral flanges 176.
The flanges 176 have inner side surfaces 178 parallel to the outer side surfaces 180 at which the
gaskets 172 are bonded to the frame members 24. Those surfaces 178 of the flanges 176 are

sized to engage the corresponding gaskets 172 over areas that are wider than the areas at which

CL: 379125vl
560043-620060 -7-
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the flanges 66 of Fig. 2 engage the corresponding gaskets 72. This provides the enclosure 170
with a more extensive environmental seal. Each of the other door panels 60 and 150 shown in
Figs. 2-4 could be modified in accordance with this feature of the invention.

The invention has been described with reference to preferred embodiments.
Those skilled 1n the art will perceive improvements, changes and modifications. For example,
the preterred embodiments described above are outdoor enclosures that have environmental seals
surrounding the access openings. The present invention can be used with an outdoor enclosure
that does not have an environmental seal, or with an indoor enclosure, either with or without an

environmental seal. Such improvements, changes and modifications are intended to be covered

by the appended claims.

CL: 379125v]
560043-620060 -8-
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We claim:

1. An EMI shielded telecommunications equipment enclosure comprising;

a metal cabinet structure defining a compartment configured to contain electrical
equipment that emits and 1s susceptible to EMI, said metal cabinet structure having an
edge portion defining a peripheral boundary of an access opening for said compartment,
said edge portion having a first planar surface;

an access panel including a metal panel structure which extends across said access
opening, and which has a second planar surface that overlies said first planar surface of
said edge portion of said metal cabinet structure when said access panel is 1n a closed
position; and

a flat layer of electrically nonconductive material having planar opposite side
surfaces, said flat layer of electrically nonconductive material being interposed as a
dielectric between said first planar surface of said edge portion of said metal cabinet
structure and said second planar surface of said metal panel structure when said access
panel 1s in said closed position, such that said edge portion, said metal panel structure,
and said flat layer together define a parallel plate capacitor having a low impedance when

said access panel 1s 1n said closed position.

2. An enclosure as defined in claim 1 wherein said edge portion of said metal
cabinet structure 1s formed of aluminum and has an unpainted surface, and said planar
layer ot electrically nonconductive material 1s a layer of aluminum oxide on said

unpainted surface.
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3. An enclosure as defined 1n claim 1 wherein said access panel comprises a
major door panel and a peripheral flange perpendicular to said major door panel, said
enclosure further comprising a strip of electrically nonconductive elastomeric material
which 1s engaged compressively by and between an edge of said flange and said cabinet
structure to define an environmental seal when said access panel 1s 1n said closed

position.

4, An EMI shielded telecommunications equipment enclosure comprising:

a metal cabinet structure defining a compartment configured to contain electrical
equipment that emits and 1s susceptible to EMI, said metal cabinet structure having an
edge portion defining a peripheral boundary of an access opening for said compartment,
said edge portion having a first planar surface;

an access panel which extends across said access opening and overlies said edge
portion of said metal cabinet structure when said access panel 1s 1n a closed position, said
access panel including a major panel defining the peripheral size and shape of said access
panel, and further including a metal panel mounted on said major panel, said metal panel
having a second planar surface that overlies said first planar surface; and

a flat layer of electrically nonconductive material having planar opposite side
surfaces, said flat layer of electrically nonconductive material being interposed as a
dielectric between said first planar surface of said edge portion of said metal cabinet

structure and said second planar surface of said metal panel when said access panel 1s 1n

10
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said closed position, such that said edge portion, said metal panel, and said flat layer
together define a parallel plate capacitor having a low impedance when said access panel

is 1n said closed position.

5. An enclosure as defined 1n claim 4 wherein said metal panel is an inner
metal layer of a laminate structure which 1s mounted on said major panel, and said
laminate structure includes a layer of electrically nonconductive thermal insulation

material between said inner metal layer and said major panel.

6. An enclosure as defined 1n claim 4 wherein said edge portion of said metal
cabinet stricture 1s formed of aluminum and has an unpainted surface, and said layer of
electrically nonconductive material 1s a layer of aluminum oxide on said unpainted

surface.

7. The enclosure as defined 1n claim 4 wherein said access panel has a
peripheral flange perpendicular to said major panel, and said enclosure further comprises
a strip of electrically nonconductive elastomeric material which 1s engaged compressively
by and between an edge of said flange and said cabinet structure to define an

environmental seal when said access panel is in said closed position.

11
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