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Patent Application for
TELESCOPING SECURITY ENCLOSURE

INVENTORS: Shadi Alex AbuGhazaleh, Guilford, CT (US); David Mark Peclk,
Danbury, CT (US}; and Richard James Merrell, New Haven CT (US)

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to co-pending U.S. Provisional Application No.
61/969,892, filed on March 25, 2014, entitled “TELESCOPING RAIL MOUNTED
SECURITY ENCLOSURE” which is incorporated herein in its entirety by reference.

BACKGROUND
Field

601} The present disclosure relates generally to securing network infrastructures,
and more particularly o racks, enclosures and other mounting structures for mounting

network devices, and lockable cover assemblies used to secure the network devices.

Description of the Related Art

[002] Data centers and telecommunication rooms house network infrastructure
components and network devices, such as switches, routers, servers, storage devices,
patch panels, and other elecironic equipment, installed on racks, in enclosures, or
cabinets, or other mounting structures. Referring to Figs. 1 and 2, a rack 10 is
generally a metal frame used o mount network devices, and resembles a shelving
structure where network devices can be aitached to the rack vertically and stacked one
top of one another. Generally, individual network devices 22 are screwed onto a front
surface 12 of the rack 10, which has tapped holes 14 {or cage nuts) spaced apart to
accommodate network devices having various heights. The standard unit of measure
for designating the vertical usable space in a rack, or the height of racks, is the letter
U preceded by a whole number. This unit of measurement refers to the space

between shelves on a rack. For example and referring to Fig. 2, a 1U network device
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has 1 rack space for network equipment, and has 1.725 inches of vertical usable
space. As another example, a rack designated as 4U has 4 rack spaces for network
eguipment and has 7 inches of vertical usable space. Rack spaces and the network
devices that fit into them are all measured in “U”. While racks come in many

different heights, the standard width size rack is 19 inches.

{003] Physical network device security has been a growing area of concern for data
center operators and vendors alike. The concerns vary from simple protection of the
network equipment from occasional tampering, to fully securing the network
equipment from all undesired access, and any type of tampering, sabotage, theft or

other action that can cause disruption to the network.

{004} Racks are typically placed in secured rooms as a first line of security to limit
access to or unauthorized removal of the network infrastructure components and
devices. A rack refers specifically to the frame that provides a structure for mounting
the network equipment. A second line of security is typically the utilization of rack-
mounted enclosures that restrict access to the network devices and their mounting
points within the security enclosure. A third line of security is cabinets. Referring to
Fig. 3, a cabinet 16 is a rack fitted with a door 18 and side panels 20. Cabinets secure
the network devices by restricting access to every network device within the cabinet
16 when the door 18 is locked. Rack mounted enclosures and cabinets work well
when the desire is to restrict access to all network devices within the enclosure or
cabinet, and when there is sufficient space for the enclosure or cabinet within the
mstallation area. However, in many instances restricting access to all network devices
within a cabinet is not practical or required. For example, many potential service
personnel from many different vendors may need access to the data center and the
network equipment to conduct testing and provide repair services. Unlocking cabinst
16 to allow various service personnel to work on a single network device exposes all
network devices within the cabinet to theft. Further, the addition of cabinets adds
more complexity for such testing and repair service personnel in terms of limited
access to the interior of the cabinet, which increases service times and costs. Further,
the cost of the cabinets and the additional space requirements increases the overall

cost of the installation. There are also cases within a cabinet or an enclosure where
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multiple user access is granted and there is a need to further secure certain high-value

or high-risk components.

085} Accordingly, there is a need, among other needs, for an easy to use rack
security enclosure that has relatively strong structural integrity, and is reconfigurable
o meet the need of securing one or more rack mounted network devices and

supporting multiple heights,

SUMMARY

1606] The present disclosure generally provides exemplary embodiments of a
security enclosure used for security purposes. More particularly, the present
disclosure provides exemplary embodiments of a security enclosure that is
reconfigurable or adjustable to protect one or more network devices. As noted above,
examples of network devices include patch panels, swilches, routers, servers and
siorage devices. In one embodiment, the security enclosure includes an adjustable
enclosure body, and an adjustable locking cover operatively connected to the
enclosure body. The adjustable cover is configured to move between closed position
and open positions, and includes a lock assernbly to lock the cover in the closad
position. In another embodiment, the sccurity enclosure includes a telescoping
enclosure body for connection to a front face of the rack, and a telescoping cover
operatively connected to the enclosure body and configured to move between a closed
position and an open position. In another embodiment, the security enclosure
includes a telescoping enclosure body for connection to a front face of the rack, and a
telescoping cover operatively connected to the enclosure body and configured to
move between a closed position and an open position. The cover also includes a lock

assembly to lock the cover in the closed position.
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BRIEF DESCRIPTION OF THE DRAWINGS

887} The figures depict embodiments for purposes of illustration only. One skilled
in the art will readily recognize from the following description that alternative
embodiments of the structures illustrated herein may be employed without departing

from the principles described herein, wherein:

{008} Fig. 1 is a front plan view of a rack used to house network devices;

{0081 Fig. 2 is an exploded view of a portion of the rack of Fig. 1, illustrating 2
portion of a front surface of the rack with tapped holes;

{0010} Fig. 3 is a perspective view of a cabinet used to house network devices;

{0811} Fig. 4A is a front perspective view of an exemplary embodiment of a security
enclosure according to the present disclosure installed on a rack and in a retracted

position;

(0612} Fig. 4B is a front perspective view of an exemplary embodiment of a security
enclosare according to the present disclosure installed on a rack and in an extended

position;

[8013] Fig. 5A is a perspective view of the security enclosure of Fig. 4, illustrating
the security enclosure in a retracted position and a cover assembly in an open

position;

{0814} Fig. 5B is a perspective view of the security enclosure of Fig. 4, illustrating
the security enclosure in an extended position and the cover assembly in the open

position;

{0015} Fig. 64 is a perspective view of a portion of the security enclosure of Fig. 5,
illustrating the walls of the enclosure in an extended position and a foldover

component of the security enclosure walls;
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{06186] Fig. OB is a perspective view of a portion of the security enclosure of Fig. 5,
illustrating the walls of the enclosure in a retracted position and the foldover

component of the security enclosure walls;

[0817] Fig. 7A is a perspective view of a locking clip for use with the security

enclosure of the present disclosure;

{0018] Fig. 7B is a perspective view of a portion of the security enclosure of Fig. 5,
illustrating the locking clip of Fig. 7A coupled to the security enclosure and secured

o a rack:

{8019] Fig. 8A is a rear perspective view of the security enclosure of Fig. 4 in a

retracted position;

[8820] Fig. 8B is a rear perspective view of a portion of the security enclosure of Fig.

84, illustrating rack unit alignment numbering;

{0023] Fig. %A is a front perspective view of the security enclosure of Fig. 4 in a

refracied position, and illustrating the cover assembly in the open position;

{0822} Fig. 9B is a front left perspective view of the security enclosure of Fig. 4 in an

retracied position, and illustrating the cover assembly in the open position;

[B823] Fig. 9C is a front perspective view of the security enclosure of Fig. 4 secured

to a rack, and illustrating the cover assembly in the open position;

{8024} Fig. 10A is a perspective view of a portion of the cover assembly of Fig. 94,

ilusirating a cover interlock and interlocked cover sections;

{6025} Fig. 10B is a perspective view in partial cross section taken along line 10B-

108 of Fig. 104;

{0026] Fig. 11A v a rear perspective view of the security enclosure of Fig. 4,

Hlustrating a cover lock assembly in a locked position;
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{0027] Fig. 11B is a rear perspective view of the security enclosure of Fig. 4,

illustrating the cover lock assembly in an unlocked position;

[0828] Fig. 12A is a front perspective view of another exemplary embodiment of a
security enclosure according to the present disclosure, and illustrating the security
enclosure in a retracted position and a single hinge securing the cover assembly to the

enclosure body;

{0029} Fig. 12B is a front perspective view of the security enclosure of Fig. 124,
illustrating the security enclosure in an extended position and a single hinge securing

the cover assembly to enclosure body;

{0030] Fig. 12C is a side perspective view of the security enclosure of Fig. 124,
illustrating the security enclosure in an extended position and a single hinge securing

the cover assembly to enclosure body;

{0031] Fig. 13A is a rear perspective view of the security enclosure of Fig. 12 in a

retracted position, and illustrating an another embodiment of a lock assembly; and

[3632] Fig. 13B is a rear perspective view of the security enclosure of Fig. 12 in an

exiended position, and illustrating the lock assembly of Fig. 13A.

DETAILED DESCRIPTION

[6833] The present discloswre generally provides exemplary embodiments of a
securily enclosure used for securing network devices. More particularly, the present
disclosure provides exemplary embodiments of a security enclosure that is
reconfigurable or adjustable to protect one or more network devices, e.g., rack
mounied network devices. It should be noted, that while the embodiments disclosed
herein relate to a rack mounted security enclosures, those skilled in the art would
recognize that the adjustable security enclosure contemplated by the present

disclosure includes other enclosure types, for example, free standing enclosures or
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other mounting type enclosures. As noted above, examples of network devices

inchude patch panels, switches, routers, servers and storage devices.

{0834} Referring to Fig. 4, in an exemplary embodiment the security enclosure 100
includes an enclosurs body 120 and a cover assembly 160. The security enclosure
100 is configured and dimensioned to mount to a rack 10, where the enclosure body
120 and cover assembly 160 are constructed so that they can telescope between an
“XUP” enclosure height and an “YU” enclosure height, where “X” can be any number
of rack units, and “Y” can be any number of rack units greater than “XU”, or cover
the entire rack height. A genersl rule for determining the telescoping height of the
security enclosure is 2N-1 to 2N-2, where N is the number of the rack units {U)
covered in the compressed configuration. To illustrate, in one example, the enclosure
body 120 and locking cover assembly 160 can be configured so that they can
telescope between a 2U enclosure height and a 3U enclosure height. In another
example, the enclosure body 120 and locking cover assembly 160 can be configured
so that they can telescope between a 4U enclosure height and a 6U enclosure height,
shown in Figs. 4A and 4B. In another example, the enclosure body 120 and locking
cover assembly 160 can be configured so that they can telescope between a 7U

enclosure height and a 12U enclosure height, shown in Fig. 12

[3435] The enclosure body 120 can be mounted under, over or around the one or
more rack mounted network devices using, for example, fasteners screwed into the
tapped holes 14 in the face 12 of the rack 10, The cover assembly 160 has a lockable
cover that is intended to cover one or more rack mounted network devices and their
mounting points, inchuding mounting hardware used to secure such network devices
o the rack, so as to protect the network devices from tampering, sabotage, theft or
other action that can cause disruption to the data center network. The cover assembly
160 restricts access to the security enclosure’s mounting points so that the security
enclosure 100 and/or cover assembly 160 cannot be removed from the rack. The
depth of the security enclosure 100 used for a particular rack can vary depending upon
a number of factors, including the amount of available space in the room where the

rack is located, the type of network devices installed in the rack, and whether the
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device has data or power cord connections on the front face. As an example, the
depth of the security enclosure 100 may range from between about 3 inches and about

15 inches,

[6036] The security enclosure 100 according to the present disclosure, ie., the
enclosure body 120 and the locking cover assembly 160, can be constructed of a rigid
material sufficient to provide security for the rack mounted network devices. For
example, the security enclosure can be fabricated from steel, such as powder coated
steel, galvanized steel, chromed or other coated steel, stainless steel, aluminum, rigid
plastie, carbon fiber materials or other similar rigid materials and/or combinations of

such materials,

[3637] Referring to Figs. 5 and 6, the enclosure body 120 has an upper body section
122 and a lower body section 124. The upper body section 122 in this exemplary
embodiment has a top wall 126 and a pair of side walls 128 and 130. The lower body
section 124 has a bottom wall 132 and 2 pair of side walls 134 and 136. The side
walls of the upper and lower body sections 122, 124 are interlocked so that the
sections are in a telescoping arrangement. More particularly, the left side wall 128 of
upper body section 122 has hems 13§, and left side wall 134 of the lower body section
124 slides within the hems 138, In addition, the right side wall 130 of upper body
section 122 has a hems 140, and right side wall 136 of the lower body section 124
slides within the hems 140, In this arrangement, the two body sections can slide
relative o each other (i.e,, telescope) to retract or expand the height dimension of the
security enclosure 100. To assist in guiding the side walls relative to each other and
to provide additional enclosure stability, the upper body section side walls may
include 2 pair of rails 142 and the lower body section side walls include a pair of
guides 144 that are aligned with a respective rail, such that one rail 142 glides within

one guide 144, as seen in Figs. 6A and 6B.

{0838] In another embodiment, the hems 138 and 140 may be located on side walls
134 and 136 instead of side walls 128 and 130, Further, while the hems 138 are
shown in the figures as being on the same side wall 128, one skilled in the art would

readily recognize that one hem 138 can be located on side wall 128 and the other hem
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138 can be located on the opposite side of side wall 134, Similarly, while the hems
140 are shown in the figures as being on the same side wall 130, one skilled in the art
would readily recognize that one hem 140 can be located on side wall 130 and the
other hem 140 can be located on the opposite side of side wall 136. In addition, while
the present disclosure provides hems 138, 140 to facilitate adjustment of the enclosure
body 120 .g., the telescopic movement of the enclosure body, to the desired rack unit
height, one skilled in the art would readily recognize that other structures and/or
components may be employed to facilitate adjustment of the enclosure body 120. For
example, the side walls of the upper and lower body sections of the enclosure body
may employ one or more mechandcal slides, such as rail guides or lnear bearing

slides, to facilitate the telescopic movement of the enclosure body 120,

{0039] As the security enclosure 100 is expanded o a wider opening, such as when
the security enclosure is extended to an 8U, SU, 10U, 11U or 12U position, it may be
desirable to provide reinforcement to stabilize the side walls and further lock the side
walls to the mack 10. Referring to Fig. 7A, an exemplary embodiment of a locking
clip 150 for use in stabilizing the side walls is shown. The locking clip 150 has a base
152 and a hem 154 extending from the bhase 152, The base 152 has 2 mounting hole
156 and mounting slots 158 that can be used to secure the locking clip 150 to a rack.
The slots 158 in the base 152 further allow the locking clip 130 to span different rack
units while still providing access to tapped mounting holes 14, The hem 154
extending from the base 152 is configured to be inserted into a hem 138 or 140 of the
side walls of the upper and/or lower body sections 122, 124 of the enclosure body
120. The length of the fold-over of the hem 154 allows the locking clip 150 {o move
freely along the hem 138 or 140 on the enclosure body walls. As shown in Fig. 78,
the hem 154 of locking clip 150 is positioned into the hem 140 in side wall 136 of
lower body section 124 preferably at a point in close proximity to a mid-point of the
overiapped side walls 130 and 138, The base 132 of the locking clip 130 is then
secured o the rack 10, By placing the hem 134 of locking clip 150 into the hem 140
of a side wall of the enclosure body, the hem 154 creates a friction fit between the
locking clip 150 and the side walls {e.g., side walls 130 and 136} and thus increase the

stability of the enclosure body side walls. Further, by positioning the locking clip 150
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at & point in close proximity to the mid-point of the enclosure body side walls, the
locking clip 150 can provide stability to a midpoint of the side walls. The locking
clips are preferably positioned on both sides of the security enclosure 100, such that a
locking clip 150 reinforces side walls 128, 134, and another locking clip reinforces
side walls 130, 136. While the Jocking clips are shown as positioned at a mid-point of
the enclosure body side walls, one skilled in the art would readily recognize that the
locking clips can be positioned at any point along the enclosure body side walls, and
that a plurality of locking clips can be positioned on each side wall as described

above.

16848} Continuing to refer to Figs. SA and 5B, one or both of the hems 138 and 140
closest to locking cover assembly 120 may also include a sequence of numbers 141
associated with the rack unit size of the security enclosure 100. The number sequence
facilitates easier installation of the security enclosure such that the installer can evenly
adjust the height of the enclosure body 120 using the number sequence as a guide., To
illustrate, the enclosure body 120 and locking cover assembly 160 are constructed so
that they can telescope between a 4U enclosure height and a 6U enclosure height, as
seen m Figs. 5A and SB. Thus, the sequence of numbers is “4”, “5” and “6”
representing each rack unit size of the security encloswre 100. After adjusting the
enclosure body to the desired rack unit height using, for example, the numbering
sequence as a guide, a pin or clip can be inserted through slignment holes 129 in side
walls 128, 130 into a corresponding set of alignment holes 135 in side walls 134, 136
to hold, lock or secure the enclosure body 120 at the desired rack unit height until the
enclosure body is mounted to the rack 10 using, for example, fasteners through
mounting hole 148. One skilled in the art would readily recognize that the structures
and/or components employed to facilitate adjustment of the enclosure body, e.g., the
telescopic movement of the enclosure body, may permit the use of other mechanisms
to hold, lock or secure the enclosure body 120 at the desired rack unit height uniil the
enclosure body is mounted to the rack 10. For example, if one or more rail guides are
used to facilitate the adjustment of the enclosure body, then a set screw may be used

to lock the rail guide in position.
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{0041] Referring again to Figs. 5A and SB, both the top wall 126 of the upper body
section 122 and the bottom wall 132 of the lower body section 124 have one or more
openings 125 to allow cabling asseciated with the rack mounted network devices to
pass through the security enclosure. The upper body section side wall 128 and the
lower body section side wall 134 may also include one or more openings, similar to
opening 123, that can be aligned when telescoping the security encloswre to allow
cabling associated with the network devices to pass through that side of the security
enclosure 100. Similarly, the upper body section side wall 130 and the lower body
section side wall 136 may inchude one or more openings, similar to opening 125, that
can be aligned when telescoping the security enclosure to allow cabling associated

with the network devices to pass through that side of the security enclosure 10{.

{0042} Referring now to Figs. 8A and 8B, in the rear of the enclosure body 120 are
mounting holes 148 for securing the security enclosure 100 to a rack using fasteners.
The fasteners can be any conventional fastener capable of securing the security
enclosure to a rack. Examples, of such fasteners include machine screw or threaded

bolt, threaded into tapped holes 14 in the face 12 of the rack 10.

{0843} Turing to Figs. 9-11, an exemplary embodiment of a locking cover assembly
160 according to the present disclosure will now be described. In this exemplary
embodiment, the Jocking cover assembly 160 includes a lower cover section 162 and
an upper cover section 164. The lower cover section has sides 162a and 162b with a
hem that forms a channel o receive the sides 164a and 164b of the upper cover
section 164. The hemmed sides 162a and 162b interlock the two cover sections and
permit the lower and upper cover sections to move relative to each other. Preferably,
the sides 164a and 164b of upper cover section 164 have a hem as well, as seen in
Figs, 10A and 10B. In addition, the sides 164a and 164b of upper cover section 164
may have a protective cover, such as a plastic goard, that limits friction between the
side walls as they move relative to each other. While the present disclosure provides
hemmed sides to interlock the two cover sections and facilitate adjustment of the
cover section 160 e.g., the telescopic movement of the cover assembly, to the desired

rack unit height, one skilled in the art would readily recognize that other structures
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and/or components may be employed to facilitate adjustment of the cover assembly
160. For example, the upper and lower cover sections of the cover assembly may
employ one or more mechanical slides, such as rail guides or linear bearing slides, t

facilitate the telescopic movement of the cover assembly 160,

{0044] In the exemplary embodiment shown, the cover sections 162, 164 include one
or more cover interlocks 166 used to releasably secure the two cover sections to each
other when fastened together and to permit the telescopic movement of the locking
cover assembly 160 when released. In an exemplary embodiment shown in Figs. 9
and 10, two cover interlocks 166 are provided. Each cover interlock 166 includes an
elongated slot 168 in one cover section, a fastener 170, and a threaded mut 172. The
elongated slot 168 includes one or more guide openings 1682 used to align the height
of the cover assembly 160 with the height of the enclosure body 120. To illustrate,
the enclosure body 120 and cover assembly 160 of the embodiment of Figs. 9 and 10
are consiructed so that they can telescope between a 4U enclosure height and a 6U
enclosure height. The guide openings 168a in the upper cover section 164 are aligned
with the 4U, 51 and 6U security enclosure heights so that when the cover assembly
160 is locked to the enclosure body 120, the cover assembly is aligned with the
enclosure body. In addition, the inside of the lower cover section 162 may include a
sequence of numbers 176 (seen also in Fig. 11B) associated with the rack unit size of
the security enclosure 100. The number sequence facilitates easier installation of the
securily enclosure such that the installer can evenly adjust the height of the cover
assembly 160 using the mumber sequence as a guide. To illustrate, the enclosure body
120 and locking cover assembly 160 are copstructed so that they can telescope
between a 4U enclosure height and a 6U enclosure height, as seen in Figs. 114 and
P1B. Thus, the sequence of numbers is “4”, “5” and *“6” representing each rack unit

size of the securtty enclosure 100,

{00458} The fastener 170 is preferably a threaded bolt secured to the other cover
section, here lower cover section 162, and is positioned on the lower cover plate 162
such that the fastener 170 can slide within slongated slot 168, seen in Figs. 10A and
10B. The threaded nut 172 is preferably a thumb nut screw configured to mate with
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the fastener 170. The threaded nut 172 can be tighiened to secure the cover sections
162, 164 mn place once the cover assembly 160 is extended to a desired rack unit
beight. The threaded nut 172 has an exiension 174 on one side that is configured to fit
within the guide opening 168a in the elongated slot 168. When the threaded mut 172
is threaded onto the fastener 170, the extension 174 engages and fits within the guide
opening 168a of elongated slot 168 to lock the position of the cover assembly 160. It
should be noted that the disclosure provides cover interlocks that include an elongated
slot 168 in one cover section, a fastener 170 secured to the other cover section, and a
threaded nut 172, however, one skilled in the art would readily recognize that other
cover interlocks may be used that provide the telescoping movement of the cover
assembly when released, and the securing of the two cover sections together when the

cover assembly height is extended to a desired rack unit height.

{0046] Referring to Fig. 9, the cover assembly 1860 is pivotally secured o the
enclosure body 120 using one or more hinge assemblies 180. In the embodiment
shown in Fig. 9, cach hinge assembly include a body hinge portion 182 and a cover
hinge portion 184 that are configured o be releasably coupled to each other so that a
service technician can easily separate the cover assembly 160 from the enclosure body
120 when servicing network devices protected by the security enclosure 100. Hinges
that can be easily separated are known in the art. In another embodiment shown in
Fig. 12, the hinge assembly is a single hinge 186, such as a piano hinge, that pivotally
secures the cover assembly 160 o the enclosure body 120, 1t should be noted that the
security enclosure shown in Fig. 12 is a 7U « 12U enclosure, where the enclosure
body 120 and locking cover assembly 160 can be configured so that they can

telescope between a 7U enclosure height and a 12U enclosure height.

{3847} Referring to Figs. 11A and 118, the lower and upper cover sections 162, 164
of the cover assembly 160 also includes one or more venis 190 to permit air to flow
through the cover assembly 160 and assist in controlling the temperature of network
devices mounted to the rack and protected by the security enclosure 100. Preferably,

the vents 190 on the lower cover section 162 are longer are then the vents 180 on the
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upper cover section 162 so that when the cover assembly height is adjusted, the vents

190 are not blocked from permitting air to flow through the security enclosure 100,

{3048] Continuing to refer to Figs. 11A and 11B, the upper cover section 164 also
includes a lock assembly 200 used to latch the cover assembly 160 to the enclosure
body 120 and prevent access to the network devices within the security enclosure.
The lock assembly 200 can be any conventional keyed lock assembly or other
conventional type of lock assembly. In the embodiment of Figs, 11A and 11B, the
lock assembly 200 includes a lock cylinder 202 and a latch assembly 204. The lock
cylinder 202 is secured to the upper cover section 164, as shown in Fig. 11A. The
latch assembly 204 inchudes latch arms 206, 208, a pivot arm 210 and arm guides 212,
214. The arm guides 212, 214 are secured {o the inside of the upper cover section 164
so that they are aligned with a center lne of the lock cylinder 202, The pivot arm 210
is secured to the lock cylinder 202 so that it is substantially perpendicular to a
longitudinal axis of the upper cover section 164 when the lock assembly is in an open
position, shown in Fig. 11B. Latch arm 206 extends through arm guide 212 and has
one side connected to a pivot arm 210, and laich arm 208 extends through arm guide
214 and has one side connected to a pivot arm 210, In this configuration, when the
lock cylinder 202 is rotated the lock assembly 200 can move between the open
position where the latch arms 206, 208 are not engaged with the enclosure body 120
{seen in Fig. 118}, and a locked position where the laich arms 206, 208 are positioned
to engage locking brackets 218 on the enclosure body 120 (seen in Fig. 11A) to
prevent the pivoting of the cover assembly 160 to the open position. Describing the
locking action of the lock assembly 200, when the lock assembly is in the open
position, seen in Fig. 118, and the lock cylinder 192 is rotated, the pivot arm 210
rotates causing the latch arms 206, 208 to move towards the respective sides 128 and
130 of the upper body section 122 of the enclosure body 120 until the latch arms 206,
208 are positioned behind locking brackets 218 on enclosure body 120, as seen in Fig.
1A,

[8049] Referring to Figs. 12 and 13, another embodiment of the lock assembly 200 is

shown. In this exemplary embodiment, the lock assembly 200 includes lock cylinder
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202, latch 220 and latch bolder 222. The latch 220 is secured to the lock cylinder 202
and is configured to mate with latch holder 222, The latch holder 222 is secured to
the top wall 126 of the upper body section 122 of the enclosure body 120, In this
embodiment, when the lock cylinder 202 is rotated from the open position, seen in
Fig. 12, to the locked position, seen in Fig, 13, the latch 220 engages the laich holder
222 to lock the cover assembly 160 1o the enclosure body 120 to secure the network

devices within the security enclosure 100,

058 While illustrative embodiments of the invention have been described and
illusirated above, it should be understood that these are exemplary of the invention
and are not to be considered as limiting. Additions, deletions, substitutions, and other
modifications can be made without departing from the spirit or scope of the present
imvention. Accordingly, the invention is not to be considered as limited by the

foregoing description.
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CLAIMS
What iz claimed 1
1. A security enclosure for rack mounted network devices, comprising an

adjustable enclosure body, and an adjustable locking cover operatively connected to
the enclosure body and configured to move between closed and open positions, and
wherein the cover has a lock assembly to lock the cover to the enclosure body when

the cover is in the closed position.

2. A security enclosure for mounted network devices, comprising an adjustable
enclosure body, and an adjustable locking cover operatively connected to the
enclosure body and configured to move between closed and open positions, and
wherein the cover has a lock assemmbly to lock the cover (o the enclosure body when

the cover is in the closed position,

3. A security enclosure for rack mounted network devices, the security enclosure

compristng:
a telescoping enclosure body for comnection o a front face of the rack; and

a telescoping cover operatively connected to the enclosure body and

configured to move between a closed position and an open position.

4. The security enclosure according to claim 3, wherein the telescoping enclosure

body comprises an upper body section interlocked with a lower body section.

s, The security enclosure according to claim 4, wherein the upper body section
comprises 8 top wall, a first upper body side wall extending from the top walland a
second upper body side wall extending from the top wall, wherein the lower body
section comprises a bottom wall, a firet lower body side wall extending from the
bottom wall and second lower body side wall extending from the bottom wall,
wherein the first upper body side wall is configured to interlock with the first lower
body side wall, and wherein the second upper body side wall is configured to

interlock with the second lower body side wall.
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6. The security enclosure according to claim 5, wherein the first upper body side
wall has at least one hem, and wherein a portion of the first lower body side wall

slides within the at least one hem of the first upper body side wall.

7. The security enclosure according to claim 5, wherein the second upper body
side wall has at least one bem, and whersin a portion of the second lower body side

wall slides within the at least one hem of the second upper body side wall.

8. The security enclosure according to claim 3, wherein the cover is operatively
connected to the enclosure body using at least one hinge, and the cover pivots

between the closed position and the open position.

9. The security enclosure according to claim 8, wherein the at least one hinge
comprises a separable hinge to facilitate disconnecting the cover from the enclosure
body, wherein the separable hinge cannot be disconnected when the cover is in the
closed position and wherein the separable hinge can be disconmected when the cover
is in the open position such that the cover can be disconnected from the enclosure

body.

10, The security enclosure according to claim 3, wherein the cover is operatively
connected to the enclosure body using a plurality of hinges, and the cover pivots

between the closed position and the open position.

11, The security enclosure according to claim 10, wherein the plurality of hinges
comprise separable hinges such that the cover can be disconnected from the enclosure

body.

12, The security enclosure according to claim 3, wherein the telescoping cover
cOmyMises an upper cover section interlocked with a lower cover section such that the

upper cover section is movable relative to the lower cover section.

13, The security enclosure according to claim 12, wherein the lower cover section

includes at least one hem and at least a portion the upper cover section is positioned
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within the at least one hewm such that the upper cover section is movable within the

hem.

14, The security enclosure according to claim 13, wherein the at least one hem

includes a number sequence on an outer surface representing rack unit heights,

15, The security enclosure according to claim 12, wherein the upper cover section
mncludes at least one vent, and wherein the lower cover section includes at least one

vent,

16,  The security enclosure according to claim 12, wherein the telescoping cover
further comprises at least one cover interlock that permits the movement of the upper
cover section relative to the lower cover section when released and that inhibits the

movement of the upper cover section relative to the lower cover section when locked

17.  The security enclosure according to claim 3, wherein the cover further

comprises a lock assembly to lock the cover in the closed position.

18.  The security encloswre according to claim 3, wherein the cover further

comprises a number sequence on an inner surface representing rack unit heights,

19. A security enclosure for rack mounted network devices, the security enclosure

comprising:
a telescoping encloswre body for connection to a front face of the rack; and

a telescoping cover operatively connected to the enclosure body and
configured to move between a closed position and an open position, and having a lock

assembly to lock the cover in the closed position.

20.  The security enclosure according to claim 19, wherein the telescoping

enclosure body comprises:

an upper body section having a top wall, a first upper body side wall extending

from the top wall and a second upper body side wall extending from the fop wall.
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a lower body section having a bottorm wall, a first lower body side wall
extending from the bottom wall and second lower body side wall extending from the

botiom wall,

wherein the first upper body side wall is configured to interlock with the first
lower body side wall, and wherein the second upper body side wall is configured to
interlock with the second lower body side wall such that the upper body section is

movable relative to the lower body section.

21, The security enclosure according to claim 19, wherein the telescoping cover
COMIPIiSes an upper cover section interlocked with a lower cover section such that the

upper cover section is movable relative {o the lower cover section,

22.  The security enclosure according to claim 21, wherein the lower cover section
includes at Jeast one hem and at least a portion the upper cover section is positioned
within the at least one hem such that the upper cover section is movable within the

hem,

23, The security enclosure according to claim 19, wherein the telescoping cover
comprises a lock assembly to lock the cover to the enclosure body when the cover is

in the closed position.



WO 2015/148552

PCT/US2015/022307

1/15

FIG. 1

3u(5.25'

w(r)

FIG. 2

SUBSTITUTE SHEET (RULE 26)




WO 2015/148552 PCT/US2015/022307
2/18

10
16

18

20

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
3/15

~— —
10\ { . 5 51/12
. o 3
: 3 14
0000 aE . 000@ Ea
: ]| E
S N~
e 160
in Il IIIIIIIIIIIII"IIIIIIIIIIIII Il
b T OO N
@@(M Tp__m_.m——l-r—'lﬂa-,_
FIG. 4A
10
paum— —
P | 2
@Q@@ 3§ , 00@@ Es
: ]| E
1w 3 ‘ |
: \ -
160
| TR

o
MM ' @
I g

1 | [| FIG.4B

SUBSTITUTE SHEET (RULE 26)




PCT/US2015/022307

WO 2015/148552

4/15

122

100

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
5/18

| N, I |
" N rdl ™~
/7 ik
140 \ "’
) EE—.N
\144 144\\
h~\’
|{|
136
\I FIG. 6A
0 142
L
|
A
(i
Y

FIG. 6B

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
6/15

A ol
o 130

A ol

QHI ) ”|
:5 158\ er /150
. e I
)]

06 /12 | }
oI T] u—"] “
o °7

FIG. 7B

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/022307

WO 2015/148552

7/15

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/022307

WO 2015/148552

8/15

V6 14 0

(4%

907 ¥9l

1424

_T 90¢ =

[ 3

B0l o o ——ecafNN]]

89}

) — lﬁﬁﬂﬁ—————ﬁﬁ——=== ===—Zz==———3%=
Zz== vg

I oe

4v9)

Ll
4cal

o ___ \zi%éﬁj%a;__z [TUTTUT] ]
ILLLL 7__ % —] 7!
9Ll F=n
] ~ l\\\\\“._ \
09} 7 U/ 4+
A o >~/ , J T o 18}
~ "
08 081 74! )
o [N v
N IR 6l
N
= []
o /oz g
' 82
[y
I el
— e 5 T F
/ / S\
et / w )

00) 0zl

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
9/15

120

160
162a
L/
206
164a
lll 214
A
164b

FIG. 9B

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
10/15
1
o
O : 2
H 1: o2 o
° ° °2 14
° o ° v
%0 o3} o
10 @ : [ 0@@@ ¥
N Y0g | o :
: o o4
o 12 o5 o
< ; os
5: o6 o
: : of
go o7 o
: o7
70 o8 o
100 ° °
i DI o
go ( o9 ° /
o { 6 (-]
° @00 o
0(9(0@ | \122 :10 0 :10 ) /140
|| 13 . - I
128 |/ 180 180 176 o 11 ‘ ‘ off
195 ° 11166 '180 |° 136
) 124 132\) o/ °
134 ' 166, \
N |t I AT m‘/ﬁ\'/( AR /160
p N -
)
° 20000 n/n}nn ppannoan f aappooaap w 1
3 NS LA
° "I | 116682
° 202 B
T Ijl_llg)IIIIIIIIIIIIII (]
° \214 208 o || 206 fo | 212
of 164 ; H .

FIG. 9C

SUBSTITUTE SHEET (RULE 26)




PCT/US2015/022307

WO 2015/148552

11/15

FIG. 10A

168a

162

164b

FIG. 10B

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307
12/15

/218/122 2, \ o ow X S
S Il \ - X ¥ // O
; - 6 | 138

e\ ||||_||||||||||| S NI Jll

o e RO SR

128

1400 128

. HW WWHHWW'\' ﬂﬂﬂﬂﬂﬂﬂWWﬂ X

J.||.“_¢ .
I||uu\uuuuuuuuuuuuuu ) uuuuuuuuuuwuu U™

N[ /__[°] "

e
< \ / ‘
168 ¢ 166 1682

e FIG. 11A
100
o 2 20 20 2 o W
(o— I —
N (A
¥
" HK" 16 7 s ]
ol LRI
, O} @ ||,
I 172 | 16 I ‘]

A UH‘H [l SRR

T

<o < o =Lr
136 14 FIG. 11B 134

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/022307

WO 2015/148552

13/15

120

SUBSTITUTE SHEET (RULE 26)



WO 2015/148552 PCT/US2015/022307

14/15
100 196
U
] —
| | [ 120
| -
3 ] 136
140
\
140
I
186
) - _AW I ||l
) —166 166—
il
/ 160

"N Tt
0

AR ul}lill}@ﬁullllll

FIG. 120, tme——H =T

172
SUBSTITUTE SHEET (RULE 26)

—
=
—_—
—
%




WO 2015/148552 PCT/US2015/022307
15/15

100 200

o
/
7

P
N

128

[—
e ——

oy
N

— e ]

168
168 168

“2“ FIG. 13A

100
120 797 200

\ ;o
-['D L- [.--
Jubauuuunot g
.(u-(f...( -.( .[.(202, [....
300000 1 1

|
i\ inonnnonnnanmnon w]
|

IK%; 128

JUUOU S bubuuuuugououiel — utobuboved
” oo e g

JUL il
T SOOI e
0 1
o L
0 UL VIR

FIG. 13B

SUBSTITUTE SHEET (RULE 26)

134




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US201 5/022397

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO5K 5/02 (2015.01)
CPC - HO5K 5/0208 (2015.05)

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC(8) - HO5K 5/00, 5/02, 7/14, 7/20 (2015.01)

Minimum documentation searched (classification system followed by classification symbols)

CPC - HO5K 5/0208, 7/1488, 7/186, 7/20736 (2015.05) (keyword delimited)

USPC - 211/26, 41.17; 361/679.01, 679.44, 679.57, 690

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Orbit, Google Patent, Google, Google Scholér, YouTube

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

search terms used: security, adjustable, rack mount, door, lock, hinge, enclosure

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2007/0146997 A1 (FOSTER, SR.) 28 June 2007 (28.06.2007) entire document 1-8, 10, 12,13, 17, 19-23
Y US 4,729,614 A (NADLER et al) 08 March 1988 (08.03.1988) entire document 1-8, 10, 12,'1 3,17,19-23
Y US 7,009,839 B2 (CLINARD) 07 March 2006 (07.03.2006) entire document 1-8,10, 12, 13,17, 19-23
Y US 8,450,756 B2 (LINHARES, JR. et al) 11 June 2013 (11.06.2013) entire document 6,7,13,22

A US 7,946,433 B2 (NGYUEN) 24 May 2011 (24.05.201‘1) entire document 1-23

|:| Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the ant

“&” document member of the same patent family

Date of the actual completion of the international search

29 May 2015

Date of mailing of the international search report

2 6JUN 2015

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report

