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*000002* TELECOMMUNI CATI ONS PATCH PANEL Teg':_hni cal
Field of the tnvention 8 the present invention [INHITINN
Background of the Invention 10 Local area n 159*

t el ecommuni cati ons connections often use patch panel s,

IR E e R 11T

equi pment. Patch panels typically include front and.gygp«
rear connection |ocations. The rear connections are

typically a no Y j such as
moul at i o di S PRESERMECABCRs PRTLTPANeL S
copper based, tw sted pair 15 tel econmunications
cable. The front connections of the patch panel may
include any of a variety of jacks for receipt of a
PLagiAf FRIPH ROIFRESLPT Ot her transm ssion cable. The
Jack and plug alfows fairly rapid connection and
di sconnection between two jacks in the sane patch

nel or bet ween one jack in the. patch panql and
LR PRt iy ERgT et oSl At SRR CHILRS PAPRRELL he pat ch

cord. One type of jack and plug arrangenent for a

atch panel is an 20 RJ45 type connector. US 5,639, 261
Eﬂé@ﬂﬂ@éﬁiﬁnﬂéxaﬁﬁme of a cross-connect pane

including rear insulation displacenent connectors, and
front connector jacks for receiving plugs of patch
LCodatlsared hgdt@otks amd i tolet@amui@ati@Rd chbiiecGaky ®ften use patch panels,
managenent in order to protect and organize the 25
‘EFQF‘P%‘@& @hbIthe . QOslemer'ea REPRISES ddPrag®abled/ efioss-eannegiion  between

r. Si r .

QREPALIRNA LR AaRUl, P pRAR0 SoicdtG g} Mobl 4 Al connection
Iphatgnis s Ths peac canreytiors acotypanatly asndie ghmmanentegpeof¢camection, such as

are used,. such as categor and greater. Falljn . .
Baali nfiPHEARBEnGORRRRIY of° | REVERDI e CORRCRaYBEdel Jristed pair
RfeeSnnuBRAIOTBBEE Ml fort RBnhdcABRbSHE Phtch Pandl B&AInRIude any of a
t hrough the copper wire patch cords. Therefore, there

vasiety pljecks for rgsaipt hf paheg of a Bachwdrd lor ather tgssmiksior adlile The jack
an nﬁgge gﬁmvs ?acfrq? Ff‘a{prllg cgr({)rge%gor‘;Jl Qr?é’ disconnection between two jacks in the same

patch panel, or between one jack in the patch panel and another jack in a nearby patch
pénel, 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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~--2- Routers can include both RI45 and M N RJ21
connectors. Sone existing equi pnent may only be
conmpati ble for comunication with routers having RJ45
connectors. In such circunstances, it may be
difficult or generally inconvenient to establish
comrmuni cati ons between the rel evant equi pnment and the
router. 5 In a comunications installations, it nmay be
necessary to relay a pluralitypof data cables through
a roof space between two pieces of equipnent. It may
be time consum ng and generally inconvenient to

j l ] ace |nd| i dui al

RO P Bub PGSR EPRGR S Sttt may
&g ber campatibesf fdrh@)nﬂh@MGat{mthﬁ rt@dtersdhi\fmgi W45 &dnn&tors. In such
at least provide a useful alternative. Summary of the

 {IFREBIStanges, 1ompy, by dildicyl s gepgrally errenyenientito establigh communications

t el ecommuni cati ons
%g¥§ﬁh%gﬂgfhﬁﬁﬁffgglnggﬁfﬂﬁg ?rane menber including a
~plurality of connector nodule nounts; and (b) a
Iurallt of. canne tor nDduIes each beln cou
BRSS9 M D SEREY 10 P e & BRSAILY Ofdta cables
PR &eogetW%@M@Bbecgsooﬂ‘élﬁlﬁﬁhéhta If inf agftbcsilﬁg Bhsuming and
each connec nmodul e of " said nodul es 1 nclu
gﬁnmaéib'umqonf/emsmt toinstatlgrank catde in the kaofispacelindividucaly.
communi cation with a second connector jack coupled to
an opposite facing second side of the nodule.
IPrie perdendlyy desirablenb Wvakdoht &f arhéliosite GRABRGh&E dfaﬁésab&fe mentioned
each connector nodule is a |inear array 25 of RJ4
s ofr gt darisprovide pasefll slterndtvesecond connector j ack
of each connector nodule is a MN RJ21 connector
jack. 30 Preferably, the plurality of first connector
Jwkaryaff tialivetamnect or nodul e is electrically
connected to the second connector jack by electric
contacts of a printed circuit board. -3- Preferably,

ThNR cHidhideeitk Ioh€ WspecP BRI INEMHAC thdr@W ploR¥RASa 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 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

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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-Brief Description of the Drawings 5 Preferred

enbodi nents of the present invention are hereafter
descri bed, by way of non- limting exanple only, with
reference to the acconpanying drawing in which: Figure
1is afront view of a tel econmunications 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 pane
shown in Figure 1; Figure 4 is_a bottomview of the
pat ch panel shown in Figure 1; Figure 5 is a side
view of the patch panel shown in Figure 1; Figure 6

i s another side view of the patch panel shown in
Figure 1; 15 Figure 7 is a front perspective view of
Pregerfislt Cthe paneRl cEbEYWWodrd ifch@ies oullayefd. gure 8 is a back
perspective view of the patch panel shown in Figure 1,
Figure 9 is a front perspective view of the patch

BABEDesRBMEh bnE LS ed arranged in another condition
t#lﬂnﬁ?r—grgure—gggrs—ﬁ“partiaIIy expl oded back
perspective view of the patch panel shown in Figure
0.1; Figure 11 is a partially exploded front .
é@f%&& iy, o the RESEIL ARYFIHGR @Fe gﬁs rid¢s¢ritdy By way of non-

itk j [ : l e
o R e e BbaBiniassh YR,
top view of a printed circuit board of a connector

dul e. of . t he. patch panel 25 .shown.in Figure 1;
B s 21 ViEW o lRERmBp ISR RGNS O ¢ he
Piguftt 2 allatke Vielv STARE Patsipame] sibwr @Wigurd3d; Figure 15
iS a top view of a second |ayer of the printed circuit

vecP istadom view oithepatch panel shayiyia Figured; a t op vi ew of

B4ty T LB AR S e ST,

Bifgutetteis rsidet el of thetpiatchipaaeldhswnimFigard-i;gure 13 30
B e o P ST P F a bac

FigBM O alftht BAFLLRENRY SNAYPatti pied Ml Fipdre 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 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
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;
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Figure 20 is a top view of the patch panel shown in
Figure 18; Figure 21 is a bottomview of the patch
panel shown in Figure 18; Figure 22 is a side view of
t he patch panel shown in Figure 18, Figure 23 is
anot her side view of the patch panel shown in Figure
18; 5 Figure 24 is a front perspective view of the
pat ch panel shown in Figure 18; Figure 25 is a back
per spective 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

By e..Fliagure 27,i.s a back spective view
BRARL0 838 viFes L ABGR o ot 8158088 B gur e 26 1 5
Bignes 21 Blalboterpliow ed tie pandh Raeshediiin Bigureys;of the
Eatch anel _shown in Figure  18; and Figure 29 is a

1g1ES 2 159 sidepnen of thsaichpenglsbernve Fivead & t he pat ch
PR T I B ey LA 1811 O ©

Feuschhinarfram bespactivatv iy pithe patth paded wiiowminfiigueds; 1
01 i.nclu es a fnane.nggbﬁr 2 influding a _
bt | Iy B3P BERREEY B VieHoRfUD e PaBRARnST shownindigure 18;
Plgifedé is/a @onf PABRLHOE vieWPIE iRSpaldr pARL bhdil HQF%‘HHPH? drranged in

to one of the nounts 14 in one of a plurality o
poshariconditiopofissut an axis of rotation. A first side

of ,each connect or nodul e, 16 includes a plural ity
Bt 7 C8 SR BRSE o TRE5ng ot Bt P R e 26
Eigurals gatpaetinl dxiplodes GOANPersgResviel dfdkkpateh paRYHd¢h in Figure
to an opposite facing second side 24 of the connector
hbdafle 16. The plurality of first connector jacks 20
o) : Q ' i.neare ar f 45 . ..
s PR e PR bR R e LR LR, Bl 3 in Figure
tdbnnector nodule 16 is an MN RJ21 25 connector
jack. The tel econmuni cations patch panel 10 can be
used to connect teleconmunications equipnent. The
Datafléd DaReintidR of BrefSRAHAbINmERHE b¥the! Iyention
Ccross-connecting equi pnent. For exanple, the patch
panel 10 can be used to connect equi pnent having an

4 tor. 30 jack t rout.er.. havi . I 21
P T N NN SR -
12 inchudif€ @sglarality of lcBhdttet Mbaalhévht9Ph4da4d aCRllaBS of connector

t hrough a roof space between two )
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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1 ~ -5- pieces of equipnment, the patch panel 10 can be
used to conbine data cables extending from a
plurality of RJ45 connectors jacks into one data cable
extending froma MN RJ21 data cable. In doing so,

it 1s only necessary to run one data cabl e through the
roof cavity. 5 The frane nenber 12 is adapted to be
nmounted to a rack (not shown) of conventiona
construction. For exanple, thestrane nenber 12

i ncl udes four apertures 26a, 26b, 26c, 26c, 26d
through whi ch fasteners (not shomn) can be passed for

GEFE S PrDAL AR R B B T 53004 e exni o

mpnﬂaﬁny b2 RUAS botdRstoayatkzato orl dafgedbie eltaidng §3mPNNIINI RJ21 data
| ower_ el ongate plate 28b arranged in parallel and
wdleariademngsps itds nly spcessmy to npiene dat@ caigghppghtherpafravity

is preferably formed of one piece of netal that has

been pressed into shape so that the dividers 30a, 30b,

Bl frame membactZ2 i adapaagrtal beymeouiited te @ansaok (sotcbewad of kenventional

upper and lowers 28a, b Each connect or
it %‘%u‘ij:ﬂ efsmf%aahﬁ?rsmemn [ 4¢ ﬁngﬂﬂssrﬁ%ﬂa apeEL 03, 26, 26¢,
3dre JéanBFou dwlhleﬂ‘%stme% t 2BBwny -8 %@Spb daﬁ)?%%elpt in holes (not

di vi ders 30a, 30b, 30c of the frame ne
dommeof the radkdul e nounts 14a, 14b, 1ldc, 14d are of
suitabl e size and shape to recei ve connector nodul es
16a, 16b, 16c¢, 16d in positions such that body

RO Ipaittntaryf sHol@ ﬁ@ﬂiéuﬁeslﬁﬁand—ﬁb tHO framéOlemb& $2ah@6bdes an upper
bet ween the wupper and | ower g'ates 28a, 28b. The
ipREfte platesa8a amha lq\@@r clopgpte plate 3¥hppranged intnaralfyl and separated by

Ji0iRLs 0114%b :56? s g:? r?l%eer%u gr%ge?gtﬁg d%f)ede&to%n e{?:g of metal that

throu oppo e SI ower
l%d)eelﬁﬁlbsseﬂfh&torshalse D2hat tB Bividegadn, Géb:,fBOmacth:(&m&&ai integrally with

16b, 16c ner that cilit at | east
B ikt DL e ReE SO0 AT ey F. 88, LFPBBRsEahmodule mount

Pt @fﬂ?aﬂcv?hd/ is fmRd HRANGAUAL uppdyUa 116Rr Eﬂa@e@ 28%69%12 and adjacent

16d is coupled to its respective nount
chndetsy30an90tot3ﬁe iof ¢he frabé enemdmnd 2t Hde Cpanerctctrsrnd)dléﬂntomnts 14a, 14b,

din.,a. 25 er of different positions .
D T4 ST Spfbaf s Pnd MRS fropive Bt abeRigsuda 100, 16c, 16d i
FOsitRmg Sid@Nthat BRG porasHs oF tSmoddieN.6a.l f6b, 1860 6aake Q&ted between the
arranged in the manner shown in Flg;re 7, where the

ypes ands jlopeer1ates 28peR8h.i The mpdules 16m 168; 1her Hasd areocougled to the

ﬂ%l?fﬁ? gg@, 5_1 é}Bf 1{%%2@&% géxs fga Hbee)Itétﬁinr?g {E%U)ﬁrop:b%slte 51§es of the upper
and lower plates 28a, 28b. The pins 32a, 32b engage each module 16a, 16b, 16¢, 16d in a
manner that facilitates at least partial rotation about an axis defined therebetween.
Alternatively, each connector module 16a, 16b, 16¢, 16d is coupled to its respéctive mount
14a, 14b, 14c, 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 8, degrees to a direction "N" normal to the direction of
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30 also be arranged like the first nodule 16a shown in
Figure 9, where the first side 18a is opens in a
direction "Si" that is 01 degrees to a direction "N’
normal to the direction of -6- extent "X' of the frame
menber 12. 01 is preferably fifteen degrees, for
exanple. Simlarly, nodules 16a, 16b, 16c¢c, 16d can

al so be arranged like the third nodule 16¢c shown in
Figure 9 so the first side 18cglLs opens in a direction
"S2" that is 02 degrees to a direction "N' normal to
the direction of extent "X' of the franme nenber 12. 02

Supl & egree The
éxcte e )g'f Eqﬂgkﬁ' th-fo%g 1(%16?9' 1§éacref%?g Iy ‘”}“F{)ﬁn egrpegsc,t for example.
Sﬁnﬂdﬂl@l ehodanss i 1@a, Qﬁb Lxcenbd "ofn ado bé Afrahged ik EED®Ird Idodule 16¢

rovides strain relief so as to help prevent cable

Figere oy sq e dirstoidec bst s openst Brandisretion THE' thabised: degrees to a
AR N SRR 150 AP of LR SO O R 12. .

prafdrabiy filfie¢rodegrées, for axamptebend radi us of the cable as

each cable travels to other jacks or other equipnent.
Such strain relief is advantageous over a

PR ﬂ%ﬁ@bﬁﬁh’e@ﬁodﬁ%&nﬂﬂan%tf)fw& hl%dcvﬂﬂplee%f)&‘i td){h'éginre@tllcﬁ"f b¥&tent "X" of
to the cable pathway. 15 particularly shown in

the granesmémbemid proyideh etrapatrfdtef pareto Hép pravientdedlef dapsmge and/or loss

devi ces 6h,...36¢c, 36d
SOEBIC BB TR Syt PR i el g B o Blhmector modutes
163 168,616¢, 16dihélps fddues tHeaidelihddtBofMalithgl SRe e fnthifnl@i bend radius
axes of rotation. Each |ocking device 36a, 36b, 36c,

aoftde cable ascaghisihle draves tsfeth&éﬂaékear pthen eayipmgat Sgdh strain relief is
Bl 50 ps AR bR bESY EMTRGTPFR sclfis S e o

pewayes 36a, 36b, 36¢, 36d 36e are shaped to receive

and engage | ocki ng surfaces 38 of side sections 40 of
t he connector nodul es 16a, 16b, 16c, 16d. Each | ocki ng

AY rpfaﬁfcﬁlag@ sholl HABPZuMEr {0 6Ad 180 %ehﬁe{t&; 9%@' 10 BRNALS Sive locking
42 “shaped’to receive a flange 44 of the | ocking

@t’e'meeé6a63.6b256d' B6do86¢ iwbichtdre admﬂed tsshdl@ aecuréithe dBwector modules
B0 88, PG 15 SRS sl L BB A e i
&Hive IRC3I6E8Gc, 36k 3be Qifhddibﬁddrto%brfa%ﬁed 008 Hivid¥ 30a, 30b, 30c or an
end section of the frame member 12. As particularly shown in Figures 5 and 6, the locking
dev_ices 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, 16c, 16d about respective axes to desired

positions;
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30 2. Rotate nodul es 16a, 16b, 16c, 16d about

respective axes to desired positions; -7- 3. Screw

| ocki ng devi ces back into position 36a, 36b, 36c, 36d,
36e ensuring that the flanges 44 are seated in the
correspondi ng channels 42 of the nodules 16a, 16b,

16¢c, 16d. 5 The nodul es 16a, 16b, 16c, 16¢c are held in
position by way of frictional engagenent between the
channel s 42 and the flanges 4470f the | ocking devices

36a, 36b, 36¢c, 36d, 36e. As such, the arrangenent of
the horizontal and vertical channels 42 determ nes the

erm gsi bl I Lol t at.] out, t hgaxes. .
A tor ot 1 vars Y IPHARE BeRbet SR U BRoARY 3685 58, 360, 36c ensuring
36d, 36e athat alitaflasgbst 44 engsgred he thodotre&poddiag ch@hnels 42 of the
16c, 16d in a&y suitable 10 manner that facilitates

securing tWeAREH1$3. 188 1965144 ons of rotation about

their axes. The | ocking devices 36a, 36b, 36c, 36d,

36e include | ocking pins 46, and brackets 48

‘Mo mtcslbles 1t6a, flble, faearhéc e hekcim pasitkaimnby piay 46 frictional engagement

i ncl ud haf t d t.tab first toagl
eftgs g R B 4zand B PEgs el alpoRik dviestSaabivise, 364, 36e.
ARduceXiRnairiibementl 8f ARP WD kiEntall LEE WeRRA] ¢ ff 42 p(f‘etermines the

ends is received in hole of a corresponding dividel _
paaissido posiioes, ofetationrabayktisl axesndilfesnativelyi ttedlockingrdevices 36a,

S et ot af HBRAES shhecthl ARGy LB D, F iany suae

tnamnek ast Eilitated duribd hem edPositikas 6f rbtitidh @bHBUREIE kes.
to frane 12, locking pin 46 is rotatable between an

unl ocked position, and a | ocked position. The unl ocked

i b S EP o] . . ee$. abhou
PREIGR 05,0055, 308 o 6Ackel R PR T bR 4
moumwle itw &re fraveil ¥.edachnldckilg pirdgdncaddsen g, tvixx spaebd apart tabs a
f qukin devi ces 36a, 36b, .36¢c, BEd, 36e, can be .
ff?féb (P %ﬂ&?gea leathsh nd; 3 pRpopits £1dq 4 achr b Bag Bro sadgextending in

dpdobite HBEAMBLE OheHthe CAASR-EMNECH BISHE qso.og?ﬁg)nidﬂlg divider 30a,

i nter-connect systens, 25 as desired. Provi .
3y 3A0e Teoliangagaablesentas reseivedlin abeparwrerphifhebmadken4l. Bracket 48 is

l.LilS. als | ssue wt | Beroptic .transm ssion
ok et B ot 204, Ot R TRCepE 1 AR g B 512,510,
On@s brickéts 8N hieOoufited| BOfrimel 10, Tobkihy B8 PR k@adabRNSetween an
Wi th appnqpriately configured fiberoptic connectors.
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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30 As particularly shown in Figure 12, each connector
nmodul e 16 includes a housing 50, forned in first and
second parts 50a, 50b coupl ed together by male and
femal e snap | ock -8- clips 52a, 52b. The housi ng 50
encapsul ates two printed circuit boards 54a, 54b each
having a plurality of RJ45 connector jacks 20 and a
M NI RJ21 connector jack 22 electrically coupled
thereto. The two printed circugt boards 54a, 54b are
preferably identical. As such, only is hereafter
descri bed. The RJ45 jacks 20 are arranged as a |linear

A 580 B BBt S e B, o0 s

e plurdlife of rRINSEEoresto!jickd OB dnd4aMIDEORIAPPGISIet®r jack 22
t he array of RJ45 jacks 20. The external interface of

¢lreirigally coupted Jﬂ%f'é‘RtOZZTBf)éW§ p%ntﬁh cirepib hoaedsdp4as dbopre preferably
%d%nﬁ%ﬁ4§§1 aéﬂ ghl%dgg%gﬁ%%ﬁqﬁfh R? B?‘iﬂé i%ﬁggO é%earﬁ%&i as a linear

arayaalgeg aoredghef sherprisied ecirehiittboardy Snzntfe«ﬂ» CTFh(E: MINTbRER1djack 22 is

54a, b. 0 The first and second parts 5 50b of
LFRsiERd Ly ssomﬁrc?ffrﬁe pPpgisd 3Haulbg?%r§ npal 0185‘1‘05“6 the array of RJ45

fabee! ?hé@;@em%ﬂﬁté‘fb@e 3Bthe MBOI RPY 1nﬁgk QQ E)QI?S 1'nn<fne(§ﬂﬂ>%%]1te direction

wal | s that are shaped to receive sid ti1ons
tprthﬁmetdm@l meanfaceshafzthel BI 6% mck 21D . BdTheh@B.MiSJad(s 2hamirtbe MINI RJ21

t th t
B 2% P R Eepg sl o el i Bl et
parts 50a, 15 50b of the housing 50 are fitted
t oget her. \Wen so arranged, the array of RJ45

Tl flest tand second irtse3lan SBb ioftthel hewsing 50 indudaitapsand batkom pairs of
f.
gxieij? §§§§6é%ﬁd '§§§ 5'69 fg ed it %fte ﬁlte%aq vga(flsémeg a}tbghapgﬁs Nslgcewe side

seated 1 n correspon aper
sktivtseofsthe qmdtepaantcuﬁébk)amlfs 5t4h,eS4thoﬂThe pgnréSGf cl%nalb66a 56b and 58a,

fé{p gcgge%id{rg& é:tpggé g:ggglggoggg?%@%gﬂmn §3¢d p%téons when the parts 50a,

f
S SRR OBy S0 GRS comecr

3 ofieash printedocitcuit Bezed 5I4ay534’o BLacatéRlfior BRadn the dhoefplathé0 and the
' nc S sets_of. cont ac
HITRER okt arssrabuionaptoie SRRt SBA HF SHgupHy b of th

Eakinggpondi ng contacts of the RJ45 connect or jacks 20
and a set of contacts 68 for 25 electrically engagi ng
correspondi ng contacts of the M N RJ21 connector jack

gDy S5l SRO'EP PR A 1By RP T e L . 2
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, 66¢, 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 MINI RJ21 connector jack 22. Each
set of contacts 66a, 66b, 66¢, 66d, 66¢, 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, 62c are
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sanme set are preferably not parallel to reduce
crosstal k. Each track runs on a single layer. As such
there is no need for "vias". That is, places where the
track switches fromlayer to another. 30 The first
and second | ayers 62a, 62b are 0.4nm apart. Layers two
and three 62b, 62c are -9- 0.8mm apart. Layers three
and four 62c, 62d are 0.4nm apart. The total board
thickness is 1.6nm The arrangenent of electric
contacts conpensates for capacitive and inductive
coupling in 5 the connector nodule 16. Conpensation

L a8 i SRGTRARe B, b SO ARoP b1 Bl BRara tickaess

%QaﬁmﬁOb for each MNI RJ21 jack 22. The first part
50a of the housing 50 includes |abelling 72 for the-
RJ45 jacks. 10 The tel econmuni cati ons patch panel 100

i C%M] d‘{g@m% lg&reﬁéct%@ c&ﬁa(f%? cérﬂéénlﬁ gss fdt %ﬁl 1&% %ouphng in

a plurality of con nDunts
mncboan@itazrr moitly Of. Goonresition ivvdifecred tilylGhangmghthbethrtgness of the
coupl ed to one of the nmounts 114 in one of a plurality

lII(g'ositions about an axis of rotation. A first side
118 of each connector nodule 116 15 includes a
plurality of first connector jacks 120 in electrica
‘Consagond pari 50b of the hausing arvtudes eratet ﬂ@a Tohdbr &R MINI RJ21 jack 22.

ERsEbat Sy URERS S O RE G RERARG 73 rng Efasocks™

connector jacks 120 of each connector nmodul e 116 is a

| i near array of RJ45 connector jacks. The second
Ff‘é%qoavm}ra%qtlomwa@h reagh 18Q shewn or Figures 48 0139 insluges a frame

pat C% b anerfc?%xgi b ap(lu aﬂg}(of gg -ng:(‘)rtn%(ﬁlg om%n{scﬁt | ong a plurality of

e use O connec

¢omhectommudulest 1®ra:sch bejnig pospidd toldne qfahemopatsdll4 1060n¢ 6f a plurality
pnent. For

e ecially useful, Clr 0Ss-conpect.in [
debarpins Pl ﬁ‘h%’ﬁ RO it B (48 i@k Spinseior module 116
1?191‘&H95r@ﬁﬁ1r2{1 ?(IbF grRRofhRr GRREGSH 9{ elebtﬁ@éﬂ dothrfudi@itioR with a second
having an M RJ21 connector jack. In conmunications
¢onsectdl jack b 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.

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
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.

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,
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25 where it is necessary to relay a plurality of data
cabl es through a roof space between two pieces of
equi pnent, the patch panel 100 can be used to conbi ne
data cables extending froma plurality of RJ45
connectors jacks into one data cable extending froma
M N RJ21 data cable. In doing so, it is only
necessary to run one data cabl e through the roof
cavity. 30 The franme nenber 1549 1s adapted to be
nmounted to a rack (not shown) of conventiona
construction. For exanple, the frane nenber 112

el 126
95,95 4004 B SRR (hE SRt #Ras RSt n ot
(ot shoeagioptheirackiol es  ( not shomn) of the rack As

particularly shown in Figures 28 and 29, the frane
menber 112 includes an upper 5 elongate plate 128a

r n €, hal.
L A e P
eimllgn&r plate [¥8afand albwef elongade pfatco 28bpareangedin pﬁhﬂéldand separated by

hat h b ssed jnto shape.so th he di vi ders
dilers e F0bo B0, e me syt isiretsably ori e cBmpsee of meta
fhdass Béert Bl%sééﬁpﬁfo Rfpe! é?)"‘ﬁ'faﬁ R 8fvederd 486, %b 135@%93 connected

connector ~nodul e nount 114a, 114b, 114c,
lfntﬁgneéb' Wwish wemmon|sides b ¢re wpyer hmd/\blwqm am 1228,a1,28b0 Each connector

P FRERDLI A3 T Tkl 308 e Reen HainPeenddfer lats 1282

ﬂZB%bandlei'djé’dént diléra1 $0a011 30811 1386] oF thé ZAnRNEemBAPE1 X OThe connector
recei ve connector rmodul es 116a, 11 6b, 116¢c, 116d in

pedyle mmatssiidn, ik 1 sy 14bireioduitable sineanbehape tonessive connector
rﬁ%@t\gﬁs il'f&it 1 1@‘011 3365’“1? gg ?ﬁbﬁ.ﬂtlgr%t rEhatt %?ig §831rﬁ}§|89 the module 116a,

Wbbc]1 Glc;l_ b todare scaleq)bﬁd'eemtlteh@patmmlt ISwﬂzﬂ.ﬂlates 1284,1288.4The modules

B P TABE e e b PR SEP RS o 12
pJZ'BSexte]aa%% thrbdgR o F}E&ﬂg %1&98?%@%%@&&1:'1@@& piARb ’12§'cf|-(i98b The pins

N a nanner t facilitates at | east ar
Hitaaﬂ?{brﬁng@gﬂﬁaCh mcmixllesl 1@@;‘ 1 6ol 1 tGeeil lathbmwemmner that fac111tates at least

P%Iftéag f%& #%ﬂt @5%%?5 ﬁ}e ebreED ducfﬁ}lv 162’[3'81#1’ efj_c?n4%;()nnector module

ik4b116bl4¢6c, Jllé&ilé%u@mﬂ toQish@é’peS,Mé ABLA NBaNs14hNai4c, 114d by any
permts themto be arranged in a nunber of different

Cﬁb@r uitable meaps A permaits gemstaobe pmanged dn a numbesef different positions
%%g%ﬁfgqﬁggbgﬁgnarrangenent gach nmodul e 116a, 116b
c ]

can be arranged in the manner shown in

Figure 24, where the first side 118 is opens in a

direction "SI

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,
116¢, 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. 0; is preferably fifteen degrees, for
example. Similarly, modules 116a, 116b, 116¢, 116d can also be arranged like the third
module 116c¢ shown in Figure 26 so the first side 118c is opens in a direction "S," that is 04

degrees to a direction "N" normal to the direction of extent "X" of the frame member 12.

04 is preferably fifteen degrees, for example.
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normal to a direction of extent "X' of the frane
menber 112. The nodul es 116a, 116b, 25 116c¢, 116d can
al so be arranged like the first nodule 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 frane
menber 112. 03 is preferably fifteen degrees, for
exanple. Simlarly, nodules 1lja, 116b, 116c¢c, 116d can
al so be arranged like the third nodule 116¢c 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 frane
"Iﬁbé’r’aﬁégle b2 the Rddules P1&d, anab) yi6k] | tRewitHeepeasto thedirection of extent
nP 11- The angle of the nodul es 116a, 116D,
Hbel theyampimembes diégroyides Heninireliet 5p @ tofelpprghent cable damage
I ¢ r f
z@%ﬂgﬁiﬁaﬁfe PEGHRARE] dhh SabEREAERE ph i 1) a8 connector
medlflles; ivbdrag & 1667 H é6¢; dihbe helps rdduon thedikelibaaddeftfalbiyig bl w the minimum

nect es 116a, 116b, 116¢, 116d
R s8E GLIRE SH G oF A SEhlser 6k 19 aibeT R DRl GhreABPment. Such stain
M M‘varﬂ@ﬁz@ﬁ @G'érthsfils eddiQl 43RO RS oA cABLEr glu§ relative to the

travels to other jac or ot her equrpnent. Such ain
¢ablg pathway. advant ageous over a perpendi cul ar nounti ng
of the connector plug relative to the cable pathway.
10 As particularly shown in Figures 28 and 29, the

AatpalticRAG! shb@ innEilgufte 98f dnde29, 0Bk éﬁﬂ:h SR 02@05 1&&@&6 five locking
136b, 136¢, 136d, 136e which are a (gted to ho
deviges o 30ne | 19 aBe.0F30dnddte adhicn arg, adppisy, to1dd Seqm.edhe connector

I T e a—
EgBedotlsngdapted3éx 1Bébf BXice hasill, t186a@ isdadaptidrto b]:fit@aened to a divider
RO Lok dapSir 57 she iR ofahe-RgmiedembaaHa. o8y beigulatly shown in

gﬁﬂ’eh nY afe v C@g lél&ﬁ% deL%@ 13éf§qgéb 13@d, 13%36?363%% shang to receive

to recel ve engage | ocki ng surf aces
@do@gg&a:lpplgns s11r£@esﬂ3& h’ésx@easm@msolrmr:rfdlm @mnmmampdules 116a, 116b,

AR 5y SR T 5 8 M5 s 102

shap&i toaeceivd angpeli4d o@ﬁhélb@hh%ﬂ&h&glﬂﬁw ce 136. 20 To
position the nodul es 116a, 116b, 116c¢, 116c in a

preferred arrangenment, the followng steps are

?@Egﬁﬁ&ggﬁ c.g%&slfcl%gwl ltél}i}é é%cIﬂ&glndaegrle%%%d]a%%gger%e%@ the following

rom-t
steps are performed:

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

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

_ positions;

3. Screw locking devices back into position 136a, 136b, 136¢c, 136d, 136e
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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current position; 25 2. Rotate nodul es 116a, 116b,
116c¢c, 116d about respective axes to desired
positions; 3. Screw | ocking devices back into position
136a, 136b, 136c¢c, 136d, 136e ensuring that the
flanges 144 are seated in the correspondi ng channels
142 of the nodul es 116a, 116b, 116c, 116d. 30 The
nodul es 116a, 11 6b, 116c, 11 6¢ are held in position
by way of frictional engagenent).-12- between the
channel s 142 and the flanges 144 of the | ocking
devi ces 136a, 136b, 136c, 136d, 136e. As such, the

t rizgnt al dvertical channel
bR ET e fls 192 SRR AR, BV SrRE 1oskhe FORER B 300, 1360

Hwdyti3bbe AxesichAtiee anraddertthy oftthe N@izhiaD andeWr6&S channels 142

136a,, 136b, 136¢, 136d, 136e are adapted to engage the _

drierinincs the parmissils positiges obrofafiogbpyf thayxes, Aligsnetively, the locking

JRARE k|1 ta@tie ' t ' '

posi tg ilgﬁ%"’}g?ﬁ,?g'? g’tll%ﬁ’ ﬁ%%ﬁ%g(%aﬁ%drtgg%dgg t%égﬁ%lgill 1n6ga’ 116, 116c,

Hivdi inemnyl3fable i fiimer 13 dacilitibd, sehidfigy iheml indfixddopdsiticgns of rotation
in? 146, and brackets 148 nountable to the frane

%T@.ﬂﬁgéﬁe%ocking 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
Baplosking dgvicex 1 3nd 36tx1d66f130Hel Hredsclude toekimigyens 146, and brackets

f r espondi di.vi der 130 . 130b, 130
o SEI-GRERE T} £ patic0Rhe i Tio inglireyr S5 typapaced spar
tabag Kiedt tdA&ngaeable@ind, drftiGan SppdBitdtRT ELhURPBAs BFlends extending in
| ower plates 128a, 128b of the frame 112 with two

Rpepigneirections 1 One pb thye endsde raseived én bolead apasrasprningidivider 130a,
fﬁbf 'i?(g:,g k% ' glgggéébfégena' il réacéﬁeldsin :ﬁ‘gtﬁ%é‘?&?‘{egorﬁ flt}'éerﬁgatcﬁ\egeﬂ& Bracket

an un ed p I'on, and ocke
1438 is okernhtquotei uppemaridslowe plates HaB4, 1285 afahaframie 902 with two fasteners

ey g, cpelt e LnpL e i Segh e
Bere8R #surlbckle@pksinen %Hiaqgékel@l ?@ﬁlﬁﬁﬂ-fgh% u%l?i@l&ad ﬂﬂ%ﬁg)g is where shaft

136e can be found, for exanplée, il 4,1 .
iFHetapest 86 degresk abowt its longitidingl jamishetdh es vath eoflathead screwdriver

BB 8L ol Sy H3055kes UM e PR3N Hoo. 1300, 1360
TB68icHn B Baind, foadkdmpls, 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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al so an issue with fiberoptic transm ssion cables. The
t el ecommuni cati ons 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 nodule 116 includes a housing 150, forned
in first and second parts 150a, 150b coupl ed toget her
by mal e and femal e snap |ock glips 152a, 152b. The
housi ng 150 encapsul ates a printed circuit board 154

- having a plurality of RJ45 connector jacks 120 and a

ctor.. j 2 &l i I oupl ed
M Bl AR GEARTRS L RS 72 BN R HepSpe Y Bl omwrcs o
esthénv] tedpriited eralit bored 054, tdpPosifRrthdbesly 6f RT4S jaclk0B0dSThe external
154a, 154h. The RJ45 jacks 120 are arranged as a :
nfertage ofr theyMAND Y21 1iack 442 eepgas dr anheppasitptditection doijthe external
BRELLes T tne ROE BUEL L Bpdd BT 15305 130 18 MBS R Aack 122 ae
drinangad payheofanRbdfe ¢falokgridt@Ocircliitboard B34nal i nterface
of the MN RJ21 jack 122 opens in an opposite
direction to the external interfaces of the RJ45

TRE Eﬁsi %g@ sec%ﬁ@lS Baftdh€s5d2) 4500 BEHR }fb%gngﬁgotiﬁ@u&ét ﬂﬁ)‘g 23d dbttom pairs of

j ac are arranged on the sane side of
granneledSed, 66 andybfad1 I@formedinf the sntermaliwalécthatdarp shaped to receive

4300 B e 9L B0 0L 5L USES PR O B a5,

138> adhit@sedire R prgntbd13ircdf Bo&rBaBadntdhel §RIoVRxedShékRions when the
sections of the printed circuit board 154. The pairs

eArtschfAnEI0 afbe housies, 1 3hare1fiiged togethem g PWhen sa arrangedy the array of
f(ﬂ% c%]h@étgrg 190 ro? Eéecth @%@ci@égogﬁ%ag%%\’ge };]e'ea)t(eedd for use in the face

posi t1 ons when thé” housi ng
fl6@ Bo0eanii the MINIARPRH Hacks NMee Seated magedporidity aperayes 158 of the

45 nnectors. 1 of each printed circuit board
¥ ,pﬁsﬁﬁgéﬂém§¥§F€@%%8r use in the face plate 160
and the M NI RJ21 jacks 122 are seated in

correspondi ng apertures 158 of the second part 154b
While e hava shoven arsdesdribedispeafinembadimnestsofithaprdsent invention, further

described specific enbodi,nents of the.present .
FROBHTER, R PR AT EAt iSO R Ip B Atin e desie it to be
WidetstdC tHerdfore! FHAS ehis kivieh®6h isdt lignitdtto (N pal@iSHIRE fdrins shown and
to be understood, therefore, that this invention is

Vie intendintthelaprend fslaima e ¢avier all modifrastisnrothat dmubot 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.



10

15

20

25

30

we intend in the append clains to cover al

nodi fi cations that do not depart fromthe spirit 20

and scope of this invention. Throughout this

speci fication, unless the context requires otherw se,

the word "conprise”, and variations such as

"“conprises" and "conprising”, wll be understood to

inmply the inclusion of a stated integer or step or

group of integers or steps butjqwot the exclusion of

25 any other integer or step or group of integers or

steps. The reference to any prior art in this

PSSk Eﬁﬁl 7y hﬁ@ﬁﬁbﬁ and shoul d not be taken as, an
gﬁeﬁ%—or—any form of suggestion that the

prior art fornms part of the comon general know edge

in Australia. 30 -14- Cains Defining the Invention 1.

K t ehdelsrrmminisations é’a}&BtPéhelpl&ﬁ]élFimgr n c luding: (a) a

franme

Tount 5"3 and Frgfn?%l)léﬁgﬁeg grbc‘rrl’% 161;1'51%% oL e&}%‘éE‘t‘SF hﬁ%ﬁ}ﬂm&u&s and

each ﬁnal nga pbmzﬂitg of conmenter mfodsh:isﬁeaﬂb being coupledfeond ofsaid mounts

plurality of Sf glgnlg 0(kglout xi s of rotation,

wherein a ’F’I‘F‘gto ¥ Qeﬂtle Bt P AXHIIOBUSR: sai d

nmodul gfedeiCd HERSiIdR oF |eHE}f"1:drfn)éctonnoﬁhfe56f s8fd rﬁeﬁlﬂgs‘:ﬁngudes a plurality
jacks in electrical conmunication wth a secon

conn e@ﬁ fanst ¢fenomneatenjpélesdn tebcmakxmusum%tfoaovlﬂga sezondi donnector jack
si de ane] ,claimed in

ol ai ricePlie R ORpeits Tovifh set ey B ST & et or

jacks of each connector nodule is a |inear array of

RJ45 connector jacks, 3. The patch panel clained in .
2| ai Fhewpaseh pangl glapmedyineslaimn 1+ Whergiadbe alusalityiof fistt cpargetor jacks of

jOfac ke_’a%ﬁ_%é@ﬁg&)ggr[b?ﬁ 35 aﬁ“ﬁgéf' a‘?ra@g§'34%+\r‘lne§%@acﬁ°””e°t or

anel erein
the plurality of flrst connector jacks of each
on tor nodule js electrically connected to th
eco Lglair%e@kmb:ialmey sl 1%8 whereinithe 8&*001&(? connector jack of

pri néa@ﬁ’ cEhdeBidr ndaQRYi8 an NI RI21 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 panel 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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5. The patch panel clained in claim4, wherein the

printed circuit board includes four |ayers. 6. The
pat ch panel clained in claim4 or claim5, wherein

conponents of said printed 25 circuit board are

| ocated on one side of the board only. 7. The patch
panel as clained in any one of clains 4 to 6, wherein |
the printed circuit board is nounted horizontally. 30

8. The patch panel as clained jsn any one of clains 4

to 7, including multiple horizontal printed circuit

boards, nmounted on top of each other. -15- 9. The

pat ch panel as claimed in any one of clainms 4 to 7,

including nmultiple horizontal printed circuit boards

where opposite printed circuit boards are inverted

relative to 5 each other. 10. The patch panel as - )

e ai Readpateh pang! endaigreddn anyrgneiot ¢aims 4 tocT, waslpding wltiple horizontal
hori . i LL.CU . : . i .

o1 o el bOEe PRk Hiosiie iR HIELE bPRRDSI fverted reltive to
i nveeachdthien such a way that the printed circuit board

sol der pins are oriented outward. 10 11. The patch

panel clainmed in any one of clains | to 6, wherein

fRC th?@?ﬁ@l?b@ﬁelr@ddMiﬁled'iﬂ%ln 48R JF AR P& FNEREMILLtwo horizontal
encase the printed circuit board. 12. The patch pane

cl ai prisded pirelibbeardsl wheneerppiosite hrintd wiicwid) bosirde athrotated so as to be

connector..modul e 15 i g shaped .for .at |east partial

ot AT BSBERS Lol ek MsplRElt P RBR gl Gentea outwara
The patch panel clained in any one of clains 4 to 12,

wherein the plurality of first connector jacks are

Eouplsapateh panebelawieddagay ene phelaimy hiae whsreiniegcthenngetor module
50 1. | . . . .

the Buddth RELAD RAS o Shal R el Atficburd 0! O

the printed circuit board renote fromthe first

onnector jacks. 15. The .patch panel clained._in any
Ghe Dhe watel ppe claigng| in glaifneh In WHeEsth fhestouging of Grcheegnpector module
conngefiPed TR & s 4 IR HED %J‘ug %n BkidRdleh s¥atéd inSthe ﬁ?unt.

connector jacks in electrical conmuni cati on w
anot her second connector jack coupled to the opposite

{36.‘C| i pzﬁcehcga{]n%l %fagrged) }cn 'ctlnhyeonrerzoc%u élz%’ms 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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16. The patch panel clainmed in claim15, wherein said
another plurality of first connector jacks of each
connector nodule is a linear array of RJ45 connector
jacks. 30 17. The patch panel clainmed in claim?115 or
claim 16, wherein said another second -16- connector
jack of each connector nodule is an M N RJ21
connector jack. 18. The patch panel clained in any one
of clainms 15 to claim 17, wherigi.n sai d anot her
plurality of first connector jacks of each connector
nmodul e is electrically connected 5 to said another

or i ageaRnEt B cdsREh R BRIl af SN 1R SonBRRE R,

cla|n118 mhereln sai d anot her prlnted CIrCUIt board

i ncl udes four ers, .10 20. The patch panel cl aine
1% cThs pstely %rrel e ained imany,pre of dlaigsnisoleeritg bf, \glaﬁram said another

an ot lﬂﬁfab@f bPERY c&h{e tl& ba _IQEQ 3F ga&h&gggééﬁrt ﬁgd@l@ i Qﬁecél'cgl&/ connected

oard onl e patc almed 1n

one kofsard alqlllmr]sEcdmi CZ)ﬁneoMSrejaek by ekctriccanteetst ff anoftfer printed circuit

éncludes a housing shaped to encase the printed
C|rc #%poard and said another printed circuit board.
22. The patch panel clainmed in claim21, wherein the
housi ng of each connector nodule is shaped for at
1%astheattch glan¢lotlaimedninatloim 18n whikiesn whid ranother gufinted circuit board
t he . 123 The patch panel clained in any one
of dP ﬁ%'@u{g ?ﬁ i ncluding a cabl e manager coupl ed
to the frame nenber 24. The patch panel clained in

one of clains 1 to 23, wherein the connector

ol paigh papel dlairedyiss Flaimnkbie claimoky Wwheretr eamponents of said

pos! J’rfo%% E c[r?ﬁpﬁ&e}rd bR 15&%@53# Sne ﬁdeo%ﬁlé h&gg gln{_yl on

p03|t|on nenbe
relative to the frame nenber, and a second angl ed

ositjon relative to.the frane nber er e sec
gl EA PHER PRI TR Lo i Yoot AT 1508 (20n "hereipgach connector
firsho@ng!iBlud@sh tHo@sing 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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30 25. The patch panel clained in claim24, wherein
i ncludi ng | ocks for securing the connector nodules to
the frame nmenber in one of the said three positions.
-17- 26. The patch panel clainmed in any one of clains
18 to 25, wherein said another plurality of first
connector jacks are coupled to a commobn edge of said
another printed circuit board. 5 27. The patch pane
clainmed in claim 26, wherein _sgi.d anot her second
connector jack is coupled to a corner of said another
printed circuit board renote fromthe first connector
jacks. 10 28. The patch panel clained in claim?27,
wherein said printed circuit board and said another
16.1 NTlechardlr amiel clbiggdddn ang oselbBElaifis! 18 to2 5] HBEeinCald arddher plurality
The pat ch panel clainmed in claim?28, wherei n_t he
rfgﬁft @naFctgranaaksp%rP RPeied for & eprmon g0 bssirl anpsher printed circuit
connggﬁpts of said another printed circuit board face
one another 15 when assenbled in the connecter
nmodul e. 30. The patch panel claimed in claim 29,

er.ein inted, circuit board overlies said . .
%ot P%?aﬁ Pﬁ“@[j Cle}rP%ﬁdﬁah%% WAFLHD S8R heE Spqeng fgnnector jack is
Conr@ﬁg}%ﬁ 308 Woner 28t $id ahb@ePRtinftdPERRNt 62k %glo't@ from the first

claim 30, wherein the second connector jack of sa
pran@dﬂ&@U@dﬁt board and sai d anot her second Jack of
said another printed circuit board are staggered when
assenbl ed in the connector nodule. 32. A

1| enianpatch paddl Wkampeatie elaane, whdrsiadid ahihdedasrcuit board and said
herei nbefore described with 25 reference to the

ac c AgHISY Prgted clgihbrard grp 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

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.

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

reference to the accompanying drawings.



