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-1 - 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 codfdeE(QUBYEMPHS AT KANERARE BSPANEL

telecommunications cable. Thc front connections of the patch panel may

include any of a variety of j acks for receipt of a plug of a patch cord or

other transmission cable. The jack and plug allows fairly rapid connection
Teahd JiseRNNeetn ebyesh 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
THIDRARIAR HRGAMEC W AR A0 AITH0RES AN rample of a

cross-connect panel including rear insulation disp acement connectors,

and front connector jacks for receiving plugs of patch cords. There is an
BalMIRRSING N8ed oL gakje 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
LoBXCesglyerRenGRe Qe cRPIS RS S '§o%§r%8§g%&y EONCFD %atch panels,

higher frequencies are used, such as category 5 an greater.anifﬁng
esl?féi‘éuﬁ/mir%nu%ebeﬁ&%tam%'ﬁf thBI€EBsS calt adverslsly affest-perfaictiance between
tel ¥t ransmissiRm i signalgthiouan %ﬁgﬁgﬁ&ﬁwgep RIGh Grds, r connection

Therefore, there is a need for patch panels 30 which address the ca e
locaiinnsgethe s orremerdirtaiedbpivel v 2 IRYstepsoareridigrteof otmR36n, such as
insaneh MINURgRE GRBRecaimcseme Yistig RUPRENLBAONNDE  wisted  pair

compatible for communication with routers having RJ45 connectors. In

tel%%ﬁ%ﬁ&%%ﬁ@é_é!qt_ rhby Bendiemeuedsiogerndr éily iatsbrvenientao include any of a
vagsip IS AR TN HUER TS hetyeen hedie i cauipmentandiine foyterry . 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
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
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

which address the cable management concerns noted above.
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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 he 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 13 In accordance
with one aspect of the invention, there is provided, a telecommunications
patch panel, including: (a) a frame member including a plurality of

eQnRastesMadule: mewntsianshb)enniuratity Ringrorestor seslelas:ieaeiuipment
being coupled to one of said mounts in one of a plurality of positions about

R R0BLYf O CHBRATY VRS ERTAPHALELIG8 SF BaErEnESERdaignectors. In
sait madulasianelsder anlyrabity afffikailconnetioeiacks ielgeiiieat to establish

communication with a second connector jack C%L‘:ﬁlgd to an opposite
FRTHBUSE S RIS PSR COBHRATAGH) HE PR ETity of first
connector jacks of each connector module is a linear 25 array of RJ45
jacks. Pref ly, th jack of each
connector jacks. Preferably, the second connector jack o eailﬂﬁcqnnefc(%%{a cables

FRGUERERUIHRG 1 TN IF JARK DS BFCesTare Rniviana Brkedy &

it insdesfack ryatenBrief hessriptioquphibatDrawingsé tRrefestedming and
embodiments of the present invention are hereafter descrihed, by way of
SORETHHR At SRERBTE B TR S T AR R g i

which:

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

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,

wherein a first side of each connector module of said modules includes a plurality of

first 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 of RJ45 connector jacks.

Preferably, the second connector jack of each connector module is a MINI RJ21

connector jack.

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.
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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 perspgetive 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

ially expladed. back perspective view of the patch panel shown in
Préé%éﬁ%gjfp IE}S%}% Cﬂc%Pa% %%r ig]lfyugfps)l\g) e aﬁfgtgst‘ perspective view of the
patch panel shown in Figure 1; Figure 12 is an exploded view of a

le ofthe patch panel shown in Figure 1; Figure 13 is a top
Br\F/lew% # tmg%%ﬁ Hr i o?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
U in-Fiqure 13: Figure.15 is atop view of a second layer
P T L st 08 & R R R ot non-
linkirz leyenplethel primttorefeceich tattsshmaminBiog dr8ifigurefidhs 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 1 is a front view of a telecommunications patch panel;

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;
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
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
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 é 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
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;



10

15

20

25

30

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 Figurd 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
Figﬁ@t%ﬁmtuﬂiﬁ@wo@ﬂﬁw [righrpaadl ishaomck E@tﬁpek&ive view of the patch
- S n F| ure 26;,10 F| ure a parti ded front
i r@s%leglve view g @[Weopg%cﬁa an(?laghown\f\l}wJ I‘lng% hd Figure 29 is a
Fig&m&llysemktﬁj@d%@(fkmmhqimmw ﬂn@qgatehl Banel shown in
~ ed De tion of Preferred Emhadiments of the
Fl@\%%%gsn Th%l%e eﬁgér%r%lr?%}? ns%1 g egﬁ%ewlfdnbﬁ n |2§F|gures 1to
Figtmr?dud@ﬁarﬁam@mmmemﬁﬁiawg}apphﬁiadhywﬂ tofMgetol $nodule
: 4 r ctor odule 6 each bein upled
it SERSET A e at e
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;
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.

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

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

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
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
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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 éonnector module 16 is an MINI
RJ21 25 connector j ack. The telecommunications patch panel 10 can be
used to connect telecommunications equipment. The patch panel 10 is

pleesadiatlyinseivl ihepsshqonebtling ehipmbnt chobixadaple;tlespatending from

Qnpect equi t having an RJ45.conn
RO e SR N AR SR v
calristalindoms whetésiid necessary to melapa ditratiyeahdatghcdlelesof cavity.
through a roof space between two -5 - pieces of equipment, the patch
panel 10 can be used to combine data cables extending from a plurality of

TR Jagreo mrsnbers [ cksadipiehcodacarcaimieeéxtendingdi@nt aHd) RIZbnventional
datacable- ' i essary to.run ane data cable throug
COthe rc%av%gg@ ?\@ %’émg ?Inge%né;)%%@%%a%oéggg%a% g(:)aurrna in E{f%oféja’ Béb’ 26c,
26gackothdbrsiigtvny ot bofastangon &heonbrunlionnFor prssapléythedrame holes (not
shiREBetE2 ngludes four apertures 26a, 26b, 26e, 26¢, 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
A heli 12 ingludes an te pl nd a lower, glongat
plate 28b E}Franged in pa{gﬁe a?n%%geapgrgtﬁl%éfgn% eé@ 51350611%5%%8 an upper
clongate ateridmped & Instsrelonerimmpd o Shepieedf metallibhthdseparated by
diA8eR BrRSSeM IR ShARGS ARG [econnected
1integrally with.common sides of #\%SS%%J r? é%g%?%z?é%ﬁéf %ea?]fggo Eemetal that
hagheen qupsredtitimbunr smwthsdividenvi)a 40p1 30 sfo et tiedisegrally with

cothB SPRETAN Wl Rlates 283, 48hand: %;%CE%O'i‘ﬁgﬁ{scggx%ig%%%%le mount

of the frame member 12. The connector module mounts 14a,
1484 4%rel 68 slitB bl (SrBedntE SHegie the reprivambhvrctarlatodfes 18a,and adjacent
divhBBrs 145, 166LImpESiE OFfy 163, 16b
1 160,Sl6d are se_ated% Eg?ﬁga%?g%%gggﬁd %%e%op E%?g@%xg’ﬁ E%bg"loﬁg?s 14a, 145,
14gdddies rdsuiteble1sae 284 Sreredoprsgits teanatmomednlesa 6B4B6hALGe, 16d in
148 kY IS B2 i Qo PRSI BId%R Of R
pOIower plates:[ 28a, 2 b?%'ﬁ%?%igg%%a, 32b enga’lgtjiee6 %gc?i? ’%ggt%g]%ga{eﬁg%fween the
UPRE 28 d G & kit R itatiSlilitites mokhes patial ¢btatfon dbdurarrexided to the

slgfinedihergbefwerty Hltematse! 16b.
" 16e, 16d is COZ:J%ed to fgjtr?éspecﬁvéﬁ%%%gﬁﬁgé&%%%%ﬁg&@gf %3%5 of the upper

AT uRtalTe Ao atd thAb peid heRbienise grrachatofiie JHmUhbet @f 16d in a
mHHEr P OBLARR AL AU AR AYIgARTOMBH®Rn about an axis defined therebetween.

Alternatively, each connector module 16a, 16b, 16¢, 16d is coupled to its respective mount
14a, 14b, l4c, 14d by any other suitable means that permits them to be arranged in a

number of different positions about an axis of rotation.

In the above-described arrangement, each module 16a, 16b, 16¢, 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, 16¢, 16d can
also be arranged like the first module 16a shown in Figure 9, where the first side 18a is

opens in a direction "S;" that is 6, degrees to a direction "N" normal to the direction of
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In the above-described arrangement, each module 16a, 16b, 16¢, 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, 16¢, 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 "St" that is 01 degrees to a direction "N" normal to the direction
of - 6 - extent "X" of the frame member 12. Qi is preferably fifteen

degrees, for example. Similarly, modules 16a, 16b, 16c, 16d can also be
extgitangeddikéhthdmeire moabier 166 sHbwis intFigake 0 B6¢bre fingrefde f@cexample.

SilSiAPEN PRI agion 652 5*&?%@&%&69&%6%%&&!6@%8“ﬁﬁe" BB aule 16¢
the direction of extent "X" of the frame member 12. 02 is preferably fiftteen
shejagrisekigercek ample [riieslegl8 oftiepensd duke di1guione s 2'6diat &4 uitegrees to a

dirRsRgCt e the direction af gxtent, X, pftheframe %ﬂﬂ@%@%@ﬁ%\é&%@ér 12. 6, is

strain relief so as to help prevent cable damage and/or loss of cab
proferbimenean Theressbleeitoming provided by the angled connector

modules 10 16a, 16b, 16e, 16d helps reduce the likelihood of falling below

the minimum bend radius of the cable as each cable travels to other jacks

Theraggle s dasprrshtlesden diphin felidtd withaisrmgeblsstbedirgetion of extent "X" of

thPEREOdieHIBE Moy tigiGaRNeEY Y relatvevathe R Emage and/or loss
pathway. 15 As particularly shown in Figures 10 and 11, the patch panel

of rehiltcrRibymedeckiiy gableays6ansebpabedably3be wiatdd sennector modules
16808584 40 held Rapyiedhe.aRRNRIRRsBAdH e 1AL LRy HREnARAHBINRDd radius

positions with respect to their axes of rotation. Each locking device 36a, o
of 3¢ cable, oercheeal afapey it BhIaitekeartethaigrEpaeat 3D eEabp relief is

ad@hendsreton: of AMSMembehts: 08 PRIUCHINLGSHAIND BIFHIE RS the cable
5 and 6, the locking 20 devices 36a, 36b, 36¢, 36d, 36e are shaped to

pathwaie 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

AyRatigrebicehgpoE 1o $BstidA sidnidedihes prbeh rench 86, insdudes five locking
dePredenss agangamess, HsfUaWINg SRR RICP I & ke the connector modules

16a, 16b, 16¢, 16d in fixed positions with respect to their axes of rotation. Each locking
device 36a, 36b, 36¢, 36d, 36¢e 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
devices 36a, 36b, 36¢c, 36d, 36e are shaped to receive and engage locking surfaces 38 of
side sections 40 of the connector modules 16a, 16b, 16¢, 16d. Each locking surface 38
includes vertical and horizontal channels 42 shaped to receive a flange 44 of the locking

device 36.

To position the modules 16a, 16b, 16¢, 16¢ in a preferred arrangement, the following steps

are performed:
1. Unscrew the locking devices 36a, 36b, 36¢, 36d, 36e from their current
position;
2. Rotate modules 16a, 16b, 16¢, 16d about respective axes to desired

positions;
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1.Unscrew the locking devices 36a, 36b, 36¢, 36d, 36e from their current

position; 302.Rotate modules 16a, 16b, 16c¢, 16d about respective axes to

desired positions; -7- 3. Screw locking devices back into position 36a,

36hb, 36e, 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, 16e, 16c are held in7position by way of frictional

engagement between the channels 42 and the flanges 44 of the locking

devices 36a, 36b, 36¢, 36d, 36e. As such, the arrangement of the

horizdntal aberserising davisks 4ndetetonivegitne 3verriidsiBlecpdsiticits ensuring

of rotation ghgutitheaxes. Alterpatively, the | %klg dgv(l)ﬁn%ath%qs 49 of the

36e, 36d, 36e are adapted to engage tﬁe modules gaP ,%.GCC, In

any suitablexn@#rsnider Hoat ffsilildtés securing them in fixed positions of

rotation about their axes. The locking devices 36a, 36b, 36e, 36d, 36e

include locking pins 46, and brackets 48 mountable to the frame 12. Each
Thedrpiylsin 4Brinkthdeéa dhaftravbespasenositian tapsvalirsf thidtional engagement

beﬁ;@&%gﬁ%@ﬁaﬁﬂgs @cﬁ%ﬁ@ 8e QP&%! SE‘@Q o?ﬁfeﬁ&@%ﬁ\% ﬁdéWQe‘E %%%. eggg}n 9 (%%93 6d, 36e.

in 15 opposite directions, One of the ends is received in hole ofa .
AcSHEspHItditEEEARSRBO4, Bebhgraomableadgsgsiable dadrisised@ivdteimines the

peARiSRBIIUE Al Jhe Drackel A8, BackR! 48.1s @?@ﬁ%ﬁ\ﬁgglp@%{)lﬁglgiﬁ%%(/ices 36a,

lates 28a, 28b of the frame 12 with two fasteners 51a, _ .
36gra3<§€et%6418 Hre sroadeiedotranteathecrivdisin UB.id fbtatabld bétween suitable

maAhHIREKEH RARILIQR, %89&%%%@98 511;1159? dﬂ@ﬁhg E&ﬁﬁ' %fﬁ axes.

where shatft is rotated 20 90 degrees about its longitudinal axis, such as
with a flathead screwdriver received in tool engageable end. Examples of

TH79%EERQJ{%EH@@&@%’a?’@@b?@%c?@@d?@%@%ﬁ%gqgggmf fp%?’li‘&'%i&‘ bRckets 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
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
90 degrees about its longitudinal axis, such as with a flathead screwdriver received in tool
engageable end. Examples of locking devices 36a, 36b, 36¢, 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,
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.

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
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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. - 8 - clips 52a, 52b. The h@using 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
cliprtéal GiPbuit BoarisiSiag, 54 rareppubierabipigeitical cAsusteba@Bl¥is, 54b each

Q, t ri RJ45 jacks 20 arc arrange inear 5 array .
haa%%{ a?ieggﬁgy 0 qtﬁg}[;rmt%o c?rt?alrt h6ard 45,“%4%. g@ﬁlﬁ?ﬁﬁﬂﬁ% r jack 22
cloprigadly aenyedictbweamttoa cinertwbtheipridtedrcircutidaedy 5842 558 bare preferably
dQRRgsIt rayof.RJ45 jacks, 20. .Th terpal interface of the MINI .
e s e
arfpe RIAS jackee200 Bt pinRIAG fack b @ORAAASMINTRIMIJHTKRI2 [afeck 22 is

araneed.onithe ide of the printed, circuit board 54a, 54b. 10 The
?u' first and secor}%‘dcgggtgs? %%%ge%%ng (Et)hc(ler udbs?naé%g ific ﬁgeQBﬁoéﬁfd By of RI45
Jagxgirdof Branriers @ 6atesbisantltbedBébRMMEtinhejrtariiabwaipdbias direction

shaped; ' ' i 0 rinted gircuit boards 54a, 5
e e 2o dreal Eoa SRRl g M 21
Jackrddis sarenesd an shp senfixeid poStio psinthé nithei poots &84da, 16 HOD 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

Thiy dirslcangd| ses@ol amaten 0w Iﬂ@‘RQﬁIﬁadl@lﬁZ@@s'ﬂfa‘ﬂedd rtd;mrm@ﬂmﬂuﬂgpairs of
chBRRIVERS, 5%t Hhessacepd ﬁ%éﬁ&%é@t@%ﬁ?%glfsotth aIeh sek%gézggeceive side

circuit board 54a, 54b shown in Figure 13 includes four layers
e misegtipiaiated riewis et dnd dete cOhtaptsrofodathadaykr $4hs6b and 58a,
sspriptag Gcil BRI RAR RIS ShOWRIR Rigures;14 40 17, Fach la

62a, 62b, 62c, 6% of the‘C prinlted circu?t b’ogé?gjfﬁé}fcfgsp g&lté%l%é ‘c))VP 8%31%5&%“5 >0a,
S0Be4, leBhowsrg 66due dittedspasthsin ctiGadly srajagiagdc onkespandiRy45 connectors
20contastspfihe Ridacopaectaniacks 20 & Leontacts:-08 fr 25

electrically engaging correspon%ing contag?gegf%[ﬁ%?ﬁﬁ?l\}P&Efagg %ae%tgp and the
MINGRID! faskp S0 06T eeieddn BBEespeNLiBEcrBEur 6653 66thnclades fout 54b of the
hoBakg.daifferent 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

Thenthed 3cuiPbdAmm apasthavars Bragand fiour82¢ (82 A6 Oy, 6oc
apart. The total board thickness is 1.6mm: ’ ’
62d. The arrangement of the electric contacts of each layer of the printed circuit board

S4a, 54b is shown in Figures 14 to 17. Each layer 62a, 62b, 62¢, 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
electrically engaging corresponding contacts of the MINT RJ21 connector jack 22. Each
set of contacts 66a, 66b, 66¢, 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.

The first and second layers 62a, 62b are 0.4mm apart. Layers two and three 62b, 62¢ are
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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
0.3oopkgdrto dagws theemauhfourleln 62¢ atdplumalitpat paditaosibbentt thickness
is rm‘% s 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

' or le 116. The plurality of first connectar o

e et E T TN S SR HER e couptin in
the seneettrjaekdulFhtose somdpeosateviorsjadket2d diveakimgannéetothickness of the
raQdule 116 is an MINI R521 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.

Tﬂé%‘é&?c{%'&‘6‘(‘5\?&%&?@1&%@&@8@1&3&%%ﬁ&d]%f‘%kr/‘l Rcﬁ %%giﬁg?ﬁu% jack 22,

having an RJ45 connector jack to a router having’an nec
Thaéikstinasbmahibatiornsims tdllmebedey libdibng T IsfoetesRiy jackalay 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

T@xt@ﬁﬁéﬁgﬂi@ﬁ@@ﬁ@r@l@bﬁﬂmﬂﬂ@@nmﬂaﬁ@@ bheadata cabides a frame
m&KRRAINg f%fﬁcﬁr%”ﬁ”ﬂﬁﬂ%ﬁtga&f" g@%ﬁ#}é} qgg&%oziéta{%%gg} %_’e%%cﬁsg %&?anty of

run one data cable through the roo -10 - 2

copstodidisdd orrach (pringrovpipddn beeprfsdedionnectidt in dtesf a plurality

of#ﬂ&tﬁgﬁé’\’mdﬁfﬂgﬁ ﬁ%'ﬁ%&gﬁ%ﬁglaﬂyfﬁjgp\ééﬂénIE?altéée%%%ﬁ & d %cgtl’oghgiodule 116

ame member 112 includes an upper 5 elongate p a and a lower

inglisieg arelpratisy 286 eangeaton jpakallb? il depaiedboobynividerion 308 a second
coﬂ%m%%@ﬁ-fﬁﬁ%&%_%% %Sﬁé%i?é%%ﬁﬁ IXe%’x?ées%%f %%Qéeo?gb%scgfgrggettgll module

that haS been pressed into shape so that the dividers 1
11§rc Eompbeadiyimbdranyontsconinesn sifesfotatle eppertandriodudes! 16 is a linear

: o] , 4d
e P e ooy Seat hae fo S i moaute
1 §iiageyiSbRI1 Bopnagwerdetke frame member 112. The connector

module mounts 114a. 114b, 114c, 114d are of suitable size and shape to

receive connector modules 116a, 116b, 116c, 116d in positions such that
Theotelepemmuaistinasivicherrnsh, | 096pam 16c usabdarsaete ddbetoraamnications

eqiisntippe r’[@i@%@ﬁ‘f?b%t%é%@%ﬂ&@@ig Py kﬁ%é&%&@i’% %%{‘gﬁir%ent. For

116d arc coupled to the mounts 114a, 114b, 114c, 114d by pins
exampls e Refirly RARSLIGACoEORMESSHIES SIPReUpPEPEMSHt bRenpkitddT45 connector

jack28Ra %88k TSRNSA 34BN R3D 1e0gReR SRGHMOdI@ IRk RN Y8S allations

116d in a manner that facilitates at least partial rotation about an axis

wWhessidlels firsrspritSers e miavdly ob sktecerimectbrangialeovf saadel Bigween two
pickdO G lkpehin GaUmedindis fasnemsiy e AL dA R lgﬂ%irilelégtalgadbqiepyextending

any other suitable means that permits them to be arranged in a number of
fro&?ﬁ%?é%@éﬁi%ﬁé% 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.

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

15

20

25

30

20 about an axis of rotation. In the above-described arrangement, each
module 116a, 116b, 116c, 116d can be arranged in the manner shown in
Figure 24, where the first side 118 is opens in a direction "S" nonnal 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 sidé1418a is opens in a direction "53"
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.
126¢miRdely, FA6d ileeuebewhichefastenee (k6 dlvammlserbecgrasswgetblikeddiet in holes

(n(gkggﬂlowg%lﬁl]e]l@lglghown in Figure 26 so the first side 118c is opens in a
directiori "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

Asdﬁgrli?&ﬁarfgr SXAMPIE: FTQE&”%G Qi rrlgg %%%%mjb%? qq%lfrgdl&&e%dan upper

with respect to the direction of extent “X* of the frame member1

elqﬂgﬁﬁmé@@tr&ﬁwénéf%@a@n@lhegﬂ@re@nﬂé’ébl_amagmmddﬁelcasslcsbparated by

diviable Pﬁf&?r@@ﬂcﬁ JJ1GI%%IBQ§JH8H% [y %Yé? rgbqy quem%q?tl)?d ne. iecg of metal
connector 5 modules 116a, 1166, 116c¢, 116d helps reduce the likeliRoo

thasf hafibgweRsresad migirshanchendhaidibe ditidetsabidasidabh ¢abteare connected

int@%*é@l@ {)Qtﬁﬂa@ﬁﬂﬁgﬁss%egtgﬂh%%ﬁ#B@?%td %&&&?#ﬁﬂ{ég qhehis; 281?ugEach connector

advantageous over a perpendicular mounting of the connector p

medpéiveoiitd tablé{rathiday! 144 foarsiedieaty ehothe upiigurdd @8camdhtes 1282,
128840 RlRRaNe!d40 Aol deRflve leckinate¥iees 1398 4380 1388 connector

136d, 1.36e which are adapted to hold secure the connector modules

morbe Morers 118, kel 1h 4ixdd Pbsitorisswitblesjzeoié thete dxesastve connector
md@tation &agh é@?'iW&%Yé?ﬁi&%@éﬁt&%@%%ﬁ@ﬁat% SIS 8‘9%}%‘?9&&& 1164,

be fastened to a divider 130a, 130b, 130c or an end Section of the frame

L1 ie sy 1164 A saitrdi ety ot WPns Figuexepplaed P23ahé28ekitte modules
1188viaes 1366, 136k A30%uba00: BRe AL RbaRad tm%eeﬂysc?ﬂ? £095%ns 1322

locking surfaces 138 of side sections 140 of the connector modules 1

1330 eptepsigne trengkapporikites of dee uaeina dusoyalates b, 128b. The pins

13herizoniahehapped Mrishaped @ reseive @ 19596 144.00M819CkIN i tates at east
device 136. 20 To position the modules 116a, 116b, 116c, 116c in a

pefSiaaptationrAhnyb Memtirsford Whserbriysaire plroatiedy L carserswegier module
11lckinglavices 188as L360ed 36Gts AP IBREHAMDRIL, 114b, 114c¢, 114d by any

other suitable means that permits them to be arranged in a number of different positions

about an axis of rotation.

In the above-described arrangement, each module 116a, 116b, 116¢, 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,
116c, 116d can also be arranged like the first module 116a shown in Figure 26, where the
first side 118a is opens in a direction "S;" that is 85 degrees to a direction "N" normal to the
direction of extent "X" of the frame member 112. 05 is preferably fifteen degrees, for
example. Similarly, modules 116a, 116b, 116¢, 116d can also be arranged like the third
module 116¢ shown in Figure 26 so the first side 118c is opens in a direction "S4" that is 04
degrees to a direction "N" normal to the direction of extent "X" of the frame member 12.

04 1s preferably fifteen degrees, for example.
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current position; 752.Rotate modules 116a, 116b, 116c, 116d about

respective axes to desired positions; 3.Screw locking devices back into

position 136a, 136b, 136¢, 136d, 136e ensuring that the flanges 144 are

seated in the corresponding channels 142 of the modules 116a, 116b,

116¢, 116d. 30 - 12 - between the channels 142 and the flanges 144 of

the locking devices 136a, 136b, 136¢; 186d, 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, 136¢c, 136d, 136e are adapted to engage the
THRoules, bR blahc1A6e, SHER i1 A0V sufabia MAnner A GRS of cxtent

securing them in fixed positions of rotation about their axes. The locking
"Xdevics I36me186mbeR6E2 136N dk36s Mol udefosking toitsp4preandt cable damage

0 h =ach locking pin 146 includes a

S el A e R e EATAT TSR S R Bomecior
meppesitéand | adH ¢ablnad hwtpeneduesténdikg incop pdsitdl idigdstionsthe minimum
b&ﬁ&&&h@*@f Wéaﬁé%g%'é/&pc%ﬁo@ag%g LGP %@E&n&fg Igreer: ]1'130a’ 1 %’ch strain

I30c. Tool engageable end is received in an apérture of the bracket 148,
reliyhisked eag s oo YRS theppist eirldr ovanpieted ttRSepriR8ohing frdatiee to the
caBfta Wil fyo fasteners 15 la, 1511,. 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

its. longitudinal axi ith a f a I rjyer, .
A o) o o an A e SO R e ocking

deyisse, 1364, 138e ddAdd idnd 3ot eviniphscindam e 204hbid, 2OuThehe connector
mdRIRR RaBE! 106,is vaeable kAR & %%%iﬁ%ﬂp%'ﬁ)fg% 0$aNddn axefsal?f rotation.

inter-connect systems, as desired. Providing strain relief so as to not

Eagh | lrglingifiyiscobitirddits aktsahdeduddstistitsiamspddernstuitmion to a divider
1308blemT 8 delscampinication s Patehane 00 of %Pr%%eg%ﬂﬂxaaﬂ hown in
_is also useful in fiber applications with appropriately configured fiberoptic
Figgsndagps 23, the locking devices 136a, 136b, 136¢, 136d, 136e are shaped to receive
and engage locking surfaces 138 of side sections 140 of the connector modules 116a, 116b,
116¢, 116d. Each locking surface 138 includes vertical and horizontal channels 142

shaped to receive a flange 144 of the locking device 136.

To position the modules 116a, 116b, 116¢, 116¢ in a preferred arrangement, the following

steps are performed:

1. Unscrew the locking devices 136a, 136b, 136¢, 136d, 136¢ from their
current position;

2. Rotate modules 116a, 116b, 116¢, 116d about respective axes to desired
positions;

3. Screw locking devices back into position 136a, 136b, 136¢, 136d, 136¢
ensuring that the flanges 144 are seated in the corresponding channels 142

of the modules 116a, 116b, 116¢, 116d.

The modules 116a, 116b, 116¢, 116¢ are held in position by way of frictional engagement
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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 circuitlBoard 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

betyeren tbs&WMNﬂm@ﬂﬂmﬁam%Mﬁwfg@d mrcg@mwenﬁathh%b 136c,
13@5‘”@%8"“2\% bé?l%ﬂj Jtﬁ ﬂfgé&?emeoq{ “%%gtjﬁc d1 ?V%rtTch? channels 142

external interface of the MINI RJ21 jack opens In an opposite
detimaiionthe Heandssdricaposttitaces vhaHerRMB{abka10. Bbﬁnrﬂtevél;m&le locking

del«%&sl]s%g E}@@bthﬁ’» MN'SB&J 2113@6(:5%%8 'EgdS[c? %qhe 811% ll]%{) 116c¢,

the printed circuit board 154. The flrst nd seco arts
11 adisingy1 SO tHYuBanBprahdt b‘i@ﬁ@tﬁtpwsm@}gaﬁmhsmmdlsﬁbm of rotation
abd88ei360,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

ThMBdiXRE RAsitoNs vhen die pris thxlaq 1806,2fihe oK g%n]rgol %% a?d brackets

fitted together. When'so arranged, the array of RJ45 connéctors 1

148 appupiniedacthaiftapartl 25 dachdapking sualdd foclstsirn tshafadeplaeced apart

tabk60raedthe Mé%&é%ﬂ]%ﬂd?&k&&%% %Eﬁ)éﬁf’et%an EAUETRP RGNS BREIIK &tending in
158 of the second part 154b of the housin
opposite directions. One of the ends is receive m hole of a corresponding divider 130a,

130b, 130c. Tool engageable end is received in an aperture of the bracket 148. Bracket
148 1s 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
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, 136¢, 136d,
136€ can be found, for example, in US 7,244,144,

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.

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
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
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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. Throughbut 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

an gdgatefithnogatet steqyivobgrodip . intbgevEi Réps hck optieaexaipsidrwards a
coﬁfe?éﬁm{ %@édr@ﬁgﬁ‘ﬁ 85 gltg R 5_2{, o 1% {ng%%% 9k ﬁtje égse} -E se 1@6? r,]:._ g%xternal

. to any prior art in this specification is not, and should not be taken as, an
intgeReRledefmHINGr By tarekof 32 gegesstiomntieat theppsioe alitdotions parthef external

inth&.GABMAD BENST ALKV e @R ARG M ERELR AIRBIIS! jack 122 are
) A

Defining the Invention I.A telecommunications patch panel, including:
arrgiagpd Rdhsiseria cidding thepinitid dfcodrimesetbt fdodule 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, wherein

Thg first §i@§§$%ﬁ%h@&oﬁﬁbmﬂ(§h@f@§mﬁqﬁﬁﬂé§¢h€dad% anplbpdlitn pairs of
chafdisticeanester agkss %,ei%%ﬁiﬁﬁllﬁé’dﬂﬁ‘&{é' ‘fﬁ'@é?ﬂa‘f"%l %%[E??é) Qh%(.ﬁ%g 09 receive

. connector jack coupled to an opposite facing second side € mo
sidegechaferop AhePeiatpdedieit Anerd \wherEhe prirplofaitgnotiirst Gontfedtond 158a,

158408t Ab BReB-EANLGSIREM UG P BallF A AR FIAR CRRAP FIRAE Swhen 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.

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

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

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.
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The patch panel claimed in claim 1 or claim 2, wherein the second
connector jack of each connector module is an MINI RJ2I connector jack.
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. The patch
panel claimed in claim 4, wherein the-prihted circuit board includes four
layers. The patch panel claimed in claim 4 or claim 5, wherein
components of said printed circuit board are located on one side of the
Opard ORfinbhelpalebhepanel as claimed in any one of claims 4 to 6,

MCSLL

wherein the printed circuit board is mounted horizontally. The patch panel
as claimed in any one of claims 4 to 7, including multiple horizontal printed
I:.ircuiAbslat@mmﬂcﬁ&'dmrpMcpﬁealchothdimgMCSITP 15 - 9. The patch

panel as claimed in an e of claims 4 to 7,.includin Itiple horizonta
printe(?%lrcwtagéaan SW (;l:r)r]%r 6%%%%3% pr?nltle%ﬁ rctfjll r%lgréjs grrle(lnrﬁ/er?egnj[s and
relativgtp Seacplothiéry 3. a‘qumadschmwmd:saseakalnMgl em;phadetof one of said

claims 4 to 7, mcludml% two or| a%prpt circui %3 5915

he
ne o ura Qs1tions X1 feI'Ot IOD
opposﬂe prlntne?a II’%U oards rero OpSO aSI} e lnverte |n sucn a

way thaththeiprint@estisddist bﬁarazb]soddenqmm arm)dulend)éds@ldtvmawdu]b@ Idcludes a

The patf; anel |med in any q{of cIa 6 wherein.each
ur 1‘8’ nnec cC)mm 1cat10 with a common
conne&of madule |nc udes a smg S ape 6 encase the printed circuit

board.secod®cdegarghqianeipdtdined rpplmie fdcingheeindsalboligegnodule.
of each connector module 15is shaped for at least partial rotation about an

axis when seated in the mount. 13. The patch panel claimed in any one of
zlaim$ht toatkd, peneleiithedpiurdlitynof, firbieooinribetphjatics af dicuplettetor jacks

a Conmaye 9&%8&%@%%51 ﬁ%qsce{rf:rl{lctap grarac}i] of RJ45 connector jacks.

3. The patch panel claimed in claim 1 or claim 2, wherein the second connector jack

of 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.

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 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.

8.  The patch panél as claimed in any one of claims 4 to 7, including multiple

horizontal printed circuit boards, mounted on top of each other.
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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 1t0 6, g Lp
wherein the first side of each connector module includes another plurality
first of connector jacks in electrical 25communication with another second
connector jack coupled to the oppositelfaeing 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 NICSLLP - 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

9. conRectwthcle dfasathivedrecoy muduieliseiettiicalindodirected Gpoe horizontal

ele trccont ts of another
C'rgﬁﬁ%oar %%F%Hgéﬁgﬁ r@ ‘%JBQ/ d'incf: alurr%ufg) eréin éré\l[éj B Hadive to

anciy ghetted circuit board includes four layers.

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.

11.  The patch panel claimed in any one of claims 1 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

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.

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
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.

17.  The patch panel claimed in claim 15 or claim 16, wherein said another second
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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 taiCSLLP

20, wherein each connector 15module includes a housing shaped to

encase the printed circuit board and said another printed circuit board. 22.

The patch panel claimed in claim 21,wlerein 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

claipasneeippclhefiadiely @eetsionarddercoupBi IR IRe framectoeratier.

24 The patch panel claimed in any one of claims 1 to 23, wherein the

connector modules are each positionable in one of three positions with
18respbetneicheangs choipaedlliel pusitioh @b chdniatfetmelaiber, 74 filstraghedt! another

po%ﬂ?{@ﬁ@%ﬁ’ﬁf&? &BﬁJé@é&ejQ&E@@P&a@?@&éﬁ&%@%&i@igquéi%ht{%@an connected

relative to'the frame member where the second angled position is in an

oppesiteddirattionsesene fipsrangliethgosirichectTivecpatattpahehethimedrited circuit

any,gre 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 24. The patch panel claimed in claim 26, wherein said another second

Loconnectaniack R URIRriiA earme Al spane Rl PINEL PAILROAit board
remote from the first connector jacks. 10 28. The patch panel claimed in
claittchudo Favelpystid 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

200f sHig Rsbtharapshidaipirslitpslaiantdde onelaimoth8r YHwrein sesmpitets of said
in thetRaNSEIRIABRENE, 3R Theipalrky RANelCLaimsedn. §laima 3 vherein

said printed circuit board overlies said another printed circuit board when
assembled in the connector module.

21. The patch panel claimed in any one of claims 15 to 20, wherein each connector
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.

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
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.

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.
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26.

27.

28.

29.

30.

31.

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 MCSLLP

connector module.

-17 -

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.

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.

The patch panel claimed in claim 27, wherein said printed circuit board and said

another printed circuit board are substantially identical.

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

when assembled in the connecter module.

The patch panel claimed in claim 29, wherein said printed circuit board overlies said

another printed circuit board when assembled in the connector module.

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.



