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*000002*  TELECOMMUNICATIONS PATCH PANEL Technical
Field of the Invention  5 The present invention
relates to a telecommunications patch panel.
Background of the Invention 10 Local area networks and
telecommunications connections often use patch panels,
especially at the customer's premises to enable
cross-connection between  telecommunications
equipment. Patch panels typically include front and
rear connection  locations. The rear connections are
typically a more permanent type of connection, such as
insulation displacement connectors to connect to
copper based, twisted pair 15 telecommunications
cable. The front connections of the patch panel may
include any of a  variety of jacks for receipt of a
plug of a patch cord or other transmission cable. The
jack  and plug allows fairly rapid connection and
disconnection between two jacks in the same  patch
panel, or between one jack in the patch panel and
another jack in a nearby patch  panel, with the patch
cord. One type of jack and plug arrangement for a
patch panel is an 20 RJ45 type connector. US 5,639,261
discloses an example of a cross-connect panel
including rear insulation displacement connectors, and
front connector jacks for receiving  plugs of patch
cords. There is an increasing need for cable
management in order to protect and organize the  25
various cables. One area where damage and/or loss of
performance may occur with copper  based, twisted pair
cables is when excessive bending of the cable occurs.
This is especially  a concern as higher frequencies
are used, such as category 5 and greater. Falling
below  minimum bend radii of the cables can adversely
affect performance with the transmission  of signals
through the copper wire patch cords. Therefore, there
is a need for patch panels  30 which address the cable
management concerns noted above. 



-2- Routers can include both RJ45 and MINI RJ21
connectors. Some existing equipment may  only be
compatible for communication with routers having RJ45
connectors. In such  circumstances, it may be
difficult or generally inconvenient to establish
communications  between the relevant equipment and the
router. 5 In a communications installations, it may be
necessary to relay a plurality of data cables  through
a roof space between two pieces of equipment. It may
be time consuming and  generally inconvenient to
install each cable in the roof space individuially. 10
It is generally desirable to overcome or ameliorate
one or more of the above mentioned  difficulties, or
at least provide a useful alternative. Summary of the
Invention 15 In accordance with one aspect of the
invention, there is provided, a telecommunications
patch panel, including: (a) a frame member including a
plurality of connector module mounts; and (b) a
plurality of connector modules, each being coupled to
one of said mounts in one  of a plurality of positions
about an axis of rotation, 20 wherein a first side of
each connector module of said modules includes a
plurality first of  connector jacks in electrical
communication with a second connector jack coupled to
an  opposite facing second side of the module.
Preferably, the plurality of first connector jacks of
each connector module is a linear array  25 of RJ45
connector jacks. Preferably, the second connector jack
of each connector module is a MINI RJ21 connector
jack. 30 Preferably, the plurality of first connector
jacks of each connector module is electrically
connected to the second connector jack by electric
contacts of a printed circuit board. -3- Preferably,
the printed circuit board includes four layers.  



Brief Description of the Drawings 5 Preferred
embodiments of the present invention are hereafter
described, by way of non- limiting example only, with
reference to the accompanying drawing in which: Figure
1 is a front view of a telecommunications patch panel;
10 Figure 2 is a back view of the patch panel shown in
Figure 1;  Figure 3 is a top view of the patch panel
shown in Figure 1;  Figure 4 is a bottom view of the
patch panel shown in Figure 1;  Figure 5 is a side
view of the patch panel shown in Figure 1;  Figure 6
is another side view of the patch panel shown in
Figure 1; 15 Figure 7 is a front perspective view of
the patch panel shown in Figure 1;  Figure 8 is a back
perspective view of the patch panel shown in Figure 1;
Figure 9 is a front perspective view of the patch
panel shown in Figure 1 arranged in  another condition
of use; Figure 10 is a partially exploded back
perspective view of the patch panel shown in Figure
20 1; Figure 11 is a partially exploded front
perspective view of the patch panel shown in Figure
1; Figure 12 is an exploded view of a connector module
of the patch panel shown in Figure 1;  Figure 13 is a
top view of a printed circuit board of a connector
module of the patch panel  25 shown in Figure 1;
Figure 14 is a top view of a first layer of the
printed circuit board shown in Figure 13;  Figure 15
is a top view of a second layer of the printed circuit
board shown in Figure 13;  Figure 16 is a top view of
a third layer of the printed circuit board shown in
Figure 13;  Figure 17 is a top view of a fourth layer
of the printed circuit board shown in Figure 13 30
Figure 18 is a front view of another
telecommunications patch panel;  Figure 19 is a back
view of the patch panel shown in Figure 18; -4- 



Figure 20 is a top view of the patch panel shown in
Figure 18;  Figure 21 is a bottom view of the patch
panel shown in Figure 18;  Figure 22 is a side view of
the patch panel shown in Figure 18;  Figure 23 is
another side view of the patch panel shown in Figure
18; 5 Figure 24 is a front perspective view of the
patch panel shown in Figure 18;  Figure 25 is a back
perspective view of the patch panel shown in Figure
18; Figure 26 is a front perspective view of the patch
panel shown in Figure 18 arranged in  another
condition of use; Figure 27 is a back perspective view
of the patch panel shown in Figure 26; 10 Figure 28 is
a partially exploded front perspective view of the
patch panel shown in Figure  18; and Figure 29 is a
partially exploded back perspective view of the patch
panel shown in Figure  18. 15 Detailed Description of
Preferred Embodiments of the Invention The
telecommunications patch panel 10 shown in Figures 1
to 11 includes a frame member  12 including a
plurality of connector module mounts 14; and a
plurality of connector  modules 16, each being coupled
to one of the mounts 14 in one of a plurality of
positions 20 about an axis of rotation. A first side
18 of each connector module 16 includes a plurality
of first connector jacks 20 in electrical
communication with a second connector jack 22  coupled
to an opposite facing second side 24 of the connector
module 16. The plurality of  first connector jacks 20
of each connector module 16 is a linear array of RJ45
connector  jacks. The second connector jack 22 of each
connector module 16 is an MINI RJ21  25 connector
jack. The telecommunications patch panel 10 can be
used to connect telecommunications  equipment. The
patch panel 10 is especially useful in
cross-connecting equipment. For  example, the patch
panel 10 can be used to connect equipment having an
RJ45 connector 30 jack to a router having an MINI RJ21
connector jack. In communications installations  where
it is necessary to relay a plurality of data cables
through a roof space between two 



1 ~ -5- pieces of equipment, the patch panel 10 can be
used to combine data cables extending from  a
plurality of RJ45 connectors jacks into one data cable
extending from a MINI RJ21 data  cable. In doing so,
it is only necessary to run one data cable through the
roof cavity. 5 The frame member 12 is adapted to be
mounted to a rack (not shown) of conventional
construction. For example, the frame member 12
includes four apertures 26a, 26b, 26c,  26c, 26d
through which fasteners (not shown) can be passed for
receipt in holes (not  shown) of the rack. 10 As
particularly shown in Figures 10 and 11, the frame
member 12 includes an upper  elongate plate 28a and a
lower elongate plate 28b arranged in parallel and
separated by  dividers 30a, 30b, 30c. The frame member
is preferably formed of one piece of metal that  has
been pressed into shape so that the dividers 30a, 30b,
30c are connected integrally with  common sides of the
upper and lowers plates 28a, 28b. Each connector
module mount 15 14a, 14b, 14c, 14d is formed between
the upper and lower plates 28a, 28b and adjacent
dividers 30a, 30b, 30c of the frame member 12. The
connector module mounts 14a, 14b,  14c, 14d are of
suitable size and shape to receive connector modules
16a, 16b, 16c, 16d in  positions such that body
portions of the module 16a, 16b, 16c, 16d are seated
between the  upper and lower plates 28a, 28b. The
modules 16a, 16b, 16c, 16d are coupled to the 20
mounts 14a, 14b, 14c, 14d by pins 32a, 32b extending
through opposite sides of the upper  and lower plates
28a, 28b. The pins 32a, 32b engage each module 16a,
16b, 16c, 16d in a  manner that facilitates at least
partial rotation about an axis defined therebetween.
Alternatively, each connector module 16a, 16b, 16c,
16d is coupled to its respective mount  14a, 14b, 14c,
14d by any other suitable means that permits them to
be arranged in a  25 number of different positions
about an axis of rotation. In the above-described
arrangement, each module 16a, 16b, 16c, 16d can be
arranged in  the manner shown in Figure 7, where the
first side 18 is opens in a direction "S" normal to  a
direction of extent "X" of the frame member 12. The
modules 16a, 16b, 16c, 16d can 



30 also be arranged like the first module 16a shown in
Figure 9, where the first side 18a is  opens in a
direction "S i" that is 01 degrees to a direction "N"
normal to the direction of -6- extent "X" of the frame
member 12. 01 is preferably fifteen degrees, for
example.  Similarly, modules 16a, 16b, 16c, 16d can
also be arranged like the third module 16c  shown in
Figure 9 so the first side 18c is opens in a direction
"S2" that is 02 degrees to a  direction "N" normal to
the direction of extent "X" of the frame member 12. 02
is  5 preferably fifteen degrees, for example. The
angle of the modules 16a, 16b, 16c, 16d with respect
to the direction of extent "X" of  the frame member 12
provides strain relief so as to help prevent cable
damage and/or loss  of cable performance. The cable
positioning provided by the angled connector modules
10 16a, 16b, 16c, 16d helps reduce the likelihood of
falling below the minimum bend radius  of the cable as
each cable travels to other jacks or other equipment.
Such strain relief is  advantageous over a
perpendicular mounting of the connector plug relative
to the cable  pathway. 15 As particularly shown in
Figures 10 and 11, the patch panel 10 includes five
locking  devices 36a, 36b, 36c, 36d, 36e which are
adapted to hold secure the connector modules  16a,
16b, 16c, 16d in fixed positions with respect to their
axes of rotation. Each locking  device 36a, 36b, 36c,
36d, 36e is adapted to be fastened to a divider 30a,
30b, 30c or an  end section of the frame member 12. As
particularly shown in Figures 5 and 6, the locking 20
devices 36a, 36b, 36c, 36d, 36e are shaped to receive
and engage locking surfaces 38 of  side sections 40 of
the connector modules 16a, 16b, 16c, 16d. Each locking
surface 38  includes vertical and horizontal channels
42 shaped to receive a flange 44 of the locking
device 36. 25 To position the modules 16a, 16b, 16c,
16c in a preferred arrangement, the following steps
are performed: 1. Unscrew the locking devices 36a,
36b, 36c, 36d, 36e from their current  position; 



30 2. Rotate modules 16a, 16b, 16c, 16d about
respective axes to desired  positions; -7- 3. Screw
locking devices back into position 36a, 36b, 36c, 36d,
36e ensuring that the flanges 44 are seated in the
corresponding channels 42 of the  modules 16a, 16b,
16c, 16d. 5 The modules 16a, 16b, 16c, 16c are held in
position by way of frictional engagement  between the
channels 42 and the flanges 44 of the locking devices
36a, 36b, 36c, 36d, 36e.  As such, the arrangement of
the horizontal and vertical channels 42 determines the
permissible positions of rotation about the axes.
Alternatively, the locking devices 36a,  36b, 36c,
36d, 36e are adapted to engage the modules 16a, 16b,
16c, 16d in any suitable  10 manner that facilitates
securing them in fixed positions of rotation about
their axes. The locking devices 36a, 36b, 36c, 36d,
36e include locking pins 46, and brackets 48
mountable to the frame 12. Each locking pin 46
includes a shaft, two spaced apart tabs a  first tool
engageable end, and an opposite end. Each tab has two
ends extending in 15 opposite directions. One of the
ends is received in hole of a corresponding divider
30a,  30b, 30c. Tool engageable end is received in an
aperture of the bracket 48. Bracket 48 is  mounted to
upper and lower plates 28a, 28b of the frame 12 with
two fasteners 51a, 51b.  Once brackets 48 are mounted
to frame 12, locking pin 46 is rotatable between an
unlocked position, and a locked position. The unlocked
position is where shaft is rotated 20 90 degrees about
its longitudinal axis, such as with a flathead
screwdriver received in tool  engageable end. Examples
of locking devices 36a, 36b, 36c, 36d, 36e can be
found, for  example, in US 7,244,144. The patch panel
10 is useable in both cross-connect systems, and in
inter-connect systems,  25 as desired. Providing
strain relief so as to not fall below minimum bend
radii is also an  issue with fiberoptic transmission
cables. The telecommunications patch panel 10 of the
present invention is also useful in fiber applications
with appropriately configured  fiberoptic connectors. 



30 As particularly shown in Figure 12, each connector
module 16 includes a housing 50,  formed in first and
second parts 50a, 50b coupled together by male and
female snap lock -8- clips 52a, 52b. The housing 50
encapsulates two printed circuit boards 54a, 54b each
having a plurality of RJ45 connector jacks 20 and a
MINI RJ21 connector jack 22  electrically coupled
thereto. The two printed circuit boards 54a, 54b are
preferably  identical. As such, only is hereafter
described. The RJ45 jacks 20 are arranged as a linear
5 array along an edge of the printed circuit board
54a, 54b. The MINI RJ21 jack 22 is  arranged towards a
corner of the printed circuit board 54a, 54b, opposite
the array of RJ45  jacks 20. The external interface of
the MINI RJ21 jack 22 opens in an opposite direction
to the external interfaces of the RJ45 jacks 20. Both
the RJ45 jacks 20 and the MINI RJ21  jack 22 are
arranged on the same side of the printed circuit board
54a, 54b. 10 The first and second parts 50a, 50b of
the housing 50 include top and bottom pairs of
channels 56a, 56b and 58a, 56b formed in the internal
walls that are shaped to receive side  sections of the
printed circuit boards 54a, 54b. The pairs of channels
56a, 56b and 58a,  58b act to secure the printed
circuit boards 54a, 54b in fixed positions when the
parts 50a, 15 50b of the housing 50 are fitted
together. When so arranged, the array of RJ45
connectors  20 of each printed circuit board 54a, 54b
are seated for use in the face plate 60 and the  MINI
RJ21 jacks 22 are seated in corresponding apertures 58
of the second part 54b of the  housing 50. 20 The
printed circuit board 54a, 54b shown in Figure 13
includes four layers 62a, 62b, 62c,  62d. The
arrangement of the electric contacts of each layer of
the printed circuit board  54a, 54b is shown in
Figures 14 to 17. Each layer 62a, 62b, 62c, 62d of the
printed circuit  board includes six sets of contacts
66a, 66b, 66c, 66d, 66e, 66f for electrically engaging
corresponding contacts of the RJ45 connector jacks 20
and a set of contacts 68 for 25 electrically engaging
corresponding contacts of the MINI RJ21 connector jack
22. Each  set of contacts 66a, 66b, 66c, 66d, 66e, 66f
includes four pairs. Different pairs from the  



same set are preferably not parallel to reduce
crosstalk. Each track runs on a single layer.  As such
there is no need for "vias". That is, places where the
track switches from layer to  another. 30 The first
and second layers 62a, 62b are 0.4mm apart. Layers two
and three 62b, 62c are -9- 0.8mm apart. Layers three
and four 62c, 62d are 0.4mm apart. The total board
thickness  is 1.6mm. The arrangement of electric
contacts compensates for capacitive and inductive
coupling in  5 the connector module 16. Compensation
is effected by changing the thickness of the  tracks.
The second part 50b of the housing includes a label
70a, 70b for each MINI RJ21 jack 22.  The first part
50a of the housing 50 includes labelling 72 for the
RJ45 jacks. 10 The telecommunications patch panel 100
shown in Figures 18 to 29 includes a frame  member 112
including a plurality of connector module mounts 114;
and a plurality of  connector modules 116, each being
coupled to one of the mounts 114 in one of a plurality
of positions about an axis of rotation. A first side
118 of each connector module 116 15 includes a
plurality of first connector jacks 120 in electrical
communication with a second  connector jack 122
coupled to an opposite facing second side 124 of the
connector module  116. The plurality of first
connector jacks 120 of each connector module 116 is a
linear  array of RJ45 connector jacks. The second
connector jack 122 of each connector module  116 is an
MINI RJ21 connector jack. 20 The telecommunications
patch panel 100 can be used to connect
telecommunications  equipment. The patch panel 100 is
especially useful in cross-connecting equipment. For
example, the patch panel 100 can be used to connect
equipment having an RJ45 connector  jack to a router
having an MINI RJ21 connector jack. In communications
installations 



25 where it is necessary to relay a plurality of data
cables through a roof space between two  pieces of
equipment, the patch panel 100 can be used to combine
data cables extending  from a plurality of RJ45
connectors jacks into one data cable extending from a
MINI RJ21  data cable. In doing so, it is only
necessary to run one data cable through the roof
cavity. 30 The frame member 112 is adapted to be
mounted to a rack (not shown) of conventional
construction. For example, the frame member 112
includes four apertures 126a, 126b, -10- 126c, 126c,
126d through which fasteners (not shown) can be passed
for receipt in holes  (not shown) of the rack. As
particularly shown in Figures 28 and 29, the frame
member 112 includes an upper  5 elongate plate 128a
and a lower elongate plate 128b arranged in parallel
and separated by  dividers 130a, 130b, 130c. The frame
member is preferably formed of one piece of metal
that has been pressed into shape so that the dividers
130a, 130b, 130c are connected  integrally with common
sides of the upper and lowers plates 128a, 128b. Each
connector  module mount 114a, 114b, 114c, 114d is
formed.between the upper and lower plates 128a, 10
128b and adjacent dividers 130a, 130b, 130c of the
frame member 112. The connector  module mounts 114a,
114b, 11 4c, 114d are of suitable size and shape to
receive connector  modules 116a, 11 6b, 116c, 116d in
positions such that body portions of the module 116a,
116b, 116c, 116d are seated between the upper and
lower plates 128a, 128b. The modules  116a, 116b,
116c, 116d are coupled to the mounts 114a, 114b, 114c,
114d by pins 132a, 15 132b extending through opposite
sides of the upper and lower plates 128a, 128b. The
pins  132a, 132b engage each module 116a, 116b, 116c,
116d in a manner that facilitates at least  partial
rotation about an axis defined therebetween.
Alternatively, each connector module  116a, 116b,
116c, 116d is coupled to its respective mount 114a,
114b, 114c, 114d by any  other suitable means that
permits them to be arranged in a number of different
positions  20 about an axis of rotation. In the
above-described arrangement, each module 116a, 116b,
11 6c, 116d can be arranged  in the manner shown in
Figure 24, where the first side 118 is opens in a
direction "S"  



normal to a direction of extent "X" of the frame
member 112. The modules 116a, 116b, 25 116c, 116d can
also be arranged like the first module 116a shown in
Figure 26, where the  first side 11 8a is opens in a
direction "S3" that is 03 degrees to a direction "N"
normal to the  direction of extent "X" of the frame
member 112. 03 is preferably fifteen degrees, for
example. Similarly, modules 116a, 116b, 116c, 116d can
also be arranged like the third  module 116c shown in
Figure 26 so the first side 11 8c is opens in a
direction "S4" that is 04 30 degrees to a direction
"N" normal to the direction of extent "X" of the frame
member 12.  04 is preferably fifteen degrees, for
example. -11- The angle of the modules 116a, 116b,
116c, 116d with respect to the direction of extent
"X" of the frame member 112 provides strain relief so
as to help prevent cable damage  and/or loss of cable
performance. The cable positioning provided by the
angled connector 5 modules 116a, 116b, 116c, 116d
helps reduce the likelihood of falling below the
minimum  bend radius of the cable as each cable
travels to other jacks or other equipment. Such strain
relief is advantageous over a perpendicular mounting
of the connector plug relative to the  cable pathway.
10 As particularly shown in Figures 28 and 29, the
patch panel 100 includes five locking  devices 136a,
136b, 136c, 136d, 136e which are adapted to hold
secure the connector  modules 116a, 116b, 116c, 116d
in fixed positions with respect to their axes of
rotation.  Each locking device 136a, 136b, 136c, 136d,
136e is adapted to be fastened to a divider  130a,
130b, 130c or an end section of the frame member 112.
As particularly shown in 15 Figures 22 and 23, the
locking devices 136a, 136b, 136c, 136d, 136e are
shaped to receive  and engage locking surfaces 138 of
side sections 140 of the connector modules 11 6a,
116b,  116c, 116d. Each locking surface 138 includes
vertical and horizontal channels 142  shaped to
receive a flange 144 of the locking device 136. 20 To
position the modules 116a, 116b, 116c, 116c in a
preferred arrangement, the following  steps are
performed: 1. Unscrew the locking devices 136a, 136b,
136c, 136d, 136e from their  



current position; 25 2. Rotate modules 116a, 116b,
116c, 116d about respective axes to desired
positions; 3. Screw locking devices back into position
136a, 136b, 136c, 136d, 136e  ensuring that the
flanges 144 are seated in the corresponding channels
142  of the modules 116a, 116b, 116c, 116d. 30 The
modules 116a, 11 6b, 116c, 11 6c are held in position
by way of frictional engagement -12- between the
channels 142 and the flanges 144 of the locking
devices 136a, 136b, 136c,  136d, 136e. As such, the
arrangement of the horizontal and vertical channels
142  determines the permissible positions of rotation
about the axes. Alternatively, the locking  devices
136a, 136b, 136c, 136d, 136e are adapted to engage the
modules 116a, 116b, 116c, 5 11 6d in any suitable
manner that facilitates securing them in fixed
positions of rotation  about their axes. The locking
devices 136a, 136b, 136c, 136d, 136e include locking
pins 146, and brackets  148 mountable to the frame
112. Each locking pin 146 includes a shaft, two spaced
apart  10 tabs a first tool engageable end, and an
opposite end. Each tab has two ends extending in
opposite directions. One of the ends is received in
hole of a corresponding divider 130a,  130b, 130c.
Tool engageable end is received in an aperture of the
bracket 148. Bracket  148 is mounted to upper and
lower plates 128a, 128b of the frame 112 with two
fasteners  151a, 151b. Once brackets 148 are mounted
to frame 112, locking pin 146 is rotatable 15 between
an unlocked position, and a locked position. The
unlocked position is where shaft  is rotated 90
degrees about its longitudinal axis, such as with a
flathead screwdriver  received in tool engageable end.
Examples of locking devices 136a, 136b, 136c, 136d,
136e can be found, for example, in US 7,244,144. 20
The patch panel 100 is useable in both cross-connect
systems, and in inter-connect  systems, as desired.
Providing strain relief so as to not fall below
minimum bend radii is  



also an issue with fiberoptic transmission cables. The
telecommunications patch panel 100  of the present
invention is also useful in fiber applications with
appropriately configured  fiberoptic connectors. 25 As
particularly shown in Figures 28 and 29, each
connector module 116 includes a housing  150, formed
in first and second parts 150a, 150b coupled together
by male and female snap  lock clips 152a, 152b. The
housing 150 encapsulates a printed circuit board 154
having a  plurality of RJ45 connector jacks 120 and a
MINI RJ21 connector jack 122 electrically 30 coupled
thereto. The printed circuit board 154 is functionally
equivalent to each one of the  printed circuit boards
154a, 154b. The RJ45 jacks 120 are arranged as a
linear array along -13- an edge of the printed circuit
board 154. The MINI RJ21 jack 122 is arranged towards
a  corner of the printed circuit board 154, opposite
the array of RJ45 jacks 120. The external  interface
of the MINI RJ21 jack 122 opens in an opposite
direction to the external  interfaces of the RJ45
jacks 120. Both the RJ45 jacks 120 and the MINI RJ21
jack 122 are 5 arranged on the same side of the
printed circuit board 154. The first and second parts
150a, 150b of the housing 150 include top and bottom
pairs of  channels 156a, 156b and 158a, 156b formed in
the internal walls that are shaped to receive  side
sections of the printed circuit board 154. The pairs
of channels 156a, 156b and 158a, 10 158b act to secure
the printed circuit board 154 in one of two fixed
positions when the  parts 150a, 150b of the housing
150 are fitted together. When so arranged, the array
of  RJ45 connectors 120 of each printed circuit board
154a, 154b are seated for use in the face  plate 160
and the MINI RJ21 jacks 122 are seated in
corresponding apertures 158 of the  second part 154b
of the housing 150. 15 While we have shown and
described specific embodiments of the present
invention, further  modifications and improvements
will occur to those skilled in the art. We desire it
to be  understood, therefore, that this invention is
not limited to the particular forms shown and  



we intend in the append claims to cover all
modifications that do not depart from the spirit  20
and scope of this invention. Throughout this
specification, unless the context requires otherwise,
the word "comprise",  and variations such as
"comprises" and "comprising", will be understood to
imply the  inclusion of a stated integer or step or
group of integers or steps but not the exclusion of
25 any other integer or step or group of integers or
steps. The reference to any prior art in this
specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that the
prior art forms part of the common  general knowledge
in Australia. 30 -14- Claims Defining the Invention 1.
A telecommunications patch panel, including: (a) a
frame member including a plurality of connector module
mounts; and 5 (b) a plurality of connector modules,
each being coupled to one of said mounts  in one of a
plurality of positions about an axis of rotation,
wherein a first side of each connector module of said
modules includes a plurality  of first of connector
jacks in electrical communication with a second
connector jack  coupled to an opposite facing second
side of the module. 10 2. The patch panel claimed in
claim 1, wherein the plurality of first connector
jacks of  each connector module is a linear array of
RJ45 connector jacks. 3. The patch panel claimed in
claim 1 or claim 2, wherein the second connector jack
of  15 each connector module is an MINI RJ21 connector
jack. 4. The patch panel claimed in claim 3, wherein
the plurality of first connector jacks of  each
connector module is electrically connected to the
second connector jack by  electric contacts of a
printed circuit board. 20 



5. The patch panel claimed in claim 4, wherein the
printed circuit board includes four  layers. 6. The
patch panel claimed in claim 4 or claim 5, wherein
components of said printed  25 circuit board are
located on one side of the board only. 7. The patch
panel as claimed in any one of claims 4 to 6, wherein
the printed circuit  board is mounted horizontally. 30
8. The patch panel as claimed in any one of claims 4
to 7, including multiple horizontal  printed circuit
boards, mounted on top of each other. -15- 9. The
patch panel as claimed in any one of claims 4 to 7,
including multiple horizontal printed circuit boards
where opposite printed circuit boards are inverted
relative to  5 each other. 10. The patch panel as
claimed in any one of claims 4 to 7, including two
horizontal  printed circuit boards where opposite
printed circuit boards are rotated so as to be
inverted in such a way that the printed circuit board
solder pins are oriented outward.  10 11. The patch
panel claimed in any one of claims I to 6, wherein
each connector module  includes a housing shaped to
encase the printed circuit board. 12. The patch panel
claimed in claim 11, wherein the housing of each
connector module  15 is shaped for at least partial
rotation about an axis when seated in the mount. 13.
The patch panel claimed in any one of claims 4 to 12,
wherein the plurality of first  connector jacks are
coupled to a common edge of the printed circuit board.
20 14. The patch panel claimed in claim 13, wherein
the second connector jack is coupled  to a corner of
the printed circuit board remote from the first
connector jacks. 15. The patch panel claimed in any
one of claims 1 to 6, wherein the first side of each
connector module includes another plurality first of
connector jacks in electrical  25 communication with
another second connector jack coupled to the opposite
facing  second side of the module. 



16. The patch panel claimed in claim 15, wherein said
another plurality of first connector  jacks of each
connector module is a linear array of RJ45 connector
jacks. 30 17. The patch panel claimed in claim 15 or
claim 16, wherein said another second -16- connector
jack of each connector module is an MINI RJ21
connector jack. 18. The patch panel claimed in any one
of claims 15 to claim 17, wherein said another
plurality of first connector jacks of each connector
module is electrically connected  5 to said another
second connector jack by electric contacts of another
printed circuit  board. 19. The patch panel claimed in
claim 18, wherein said another printed circuit board
includes four layers. 10 20. The patch panel claimed
in claim 18 or claim 19, wherein components of said
another printed circuit board are located on one side
of the board only. 21. The patch panel claimed in any
one of claims 15 to 20, wherein each connector  15
module includes a housing shaped to encase the printed
circuit board and said  another printed circuit board.
22. The patch panel claimed in claim 21, wherein the
housing of each connector module  is shaped for at
least partial rotation about an axis when seated in
the mount. 20 23. The patch panel claimed in any one
of claims 1 to 22, including a cable manager  coupled
to the frame member. 24. The patch panel claimed in
any one of claims 1 to 23, wherein the connector
modules  25 are each positionable in one of three
positions with respect to the axis, a parallel
position to the frame member, a first angled position
relative to the frame member,  and a second angled
position relative to the frame member where the second
angled  position is in an opposite direction to the
first angled position. 



30 25. The patch panel claimed in claim 24, wherein
including locks for securing the  connector modules to
the frame member in one of the said three positions.
-17- 26. The patch panel claimed in any one of claims
18 to 25, wherein said another plurality of first
connector jacks are coupled to a common edge of said
another printed circuit  board. 5 27. The patch panel
claimed in claim 26, wherein said another second
connector jack is  coupled to a corner of said another
printed circuit board remote from the first  connector
jacks. 10 28. The patch panel claimed in claim 27,
wherein said printed circuit board and said  another
printed circuit board are substantially identical. 29.
The patch panel claimed in claim 28, wherein the
components of said printed circuit  board and the
components of said another printed circuit board face
one another  15 when assembled in the connecter
module. 30. The patch panel claimed in claim 29,
wherein said printed circuit board overlies said
another printed circuit board when assembled in the
connector module. 20 31. The patch panel claimed in
claim 30, wherein the second connector jack of said
printed circuit board and said another second jack of
said another printed circuit  board are staggered when
assembled in the connector module. 32. A
telecommunications patch panel substantially as
hereinbefore described with  25 reference to the
accompanying drawings. 30 


