. pge3ehe\ (r 6TAG 002 TELECOVMUNI CAT10NS PATCH PANEL W TH ANGLED
. CONNECTOR I\/[DUL wmwmmm OF ASSEMBLI NG SUCH A PANEL Field gfl' N[Welﬂﬂl
I nvention 5 The presgpt.invention relates to a tel ecommunicati

connecting panel and, nore particularly, to a cross-connect patch panel

i ncl udi NG EEbANBNATTONS3RER PGNP ABLES CONMEFTER WRIDTLEAAND NENREALF ABSEMON
an opposi Bansisdes aABaskgr ound of the Invention 10 Local area networks and

t el econmuni cati ons connections often use patch panels, especially at the
custoner's prenises to enabl e cross-connecti on between tel ecomruni cations
equi pment. Patch panels typically iFieldud¢hé¢ Iroentiand rear connection

| ocations. .The rear con [

connect i on5 such as msﬁ%érg%%é%% thDﬂc ?%Stgaqelg&n%n%%{%@ggsnen%?t@?% copper
15 based, tw Staeel audi motr@pmxomimlwtcatcrqssrsconamt@atcrrmweﬂ inghudiegpn frame iVors of
the patch pagﬁéks'my de@%éﬁﬁ \%?é’te%nﬁtlé!ﬁfdc%c}hs% an%ﬁgésnfe%er ecei pt of a

pl ug of a pat cor er transm ssion cab ] ack and plug all ows
fairly rapid connection and di sconnecti on betvveen two jacks in the sane
patch panel, or between one jackBafkdriain®@ef gt In¥esiopnd anot her jack in a
near by patch panel, wth th atc cord e. 20 of

arrangemeﬂﬁ for a patch %%Wi? cp Delyyprks) %@%b@“‘%’gﬂﬁ%‘i‘ﬁr‘m cgonngg}eEx .
5,639,261 is mt@(;ﬁiﬁalseesp%mallyzm&smswme:ﬂstprame!s to emabledirazg-domaections ul ati on

di spl acenent gaonnect.q and. i s of
patch cords. %%‘?’%en tgfeﬁ ?célr[i eq%ﬁ;m% fgétcb:gﬁgs &glﬁaﬂg’? ﬁl%ut ?I%np%r to
protect 25 andearaguinectntlheatipns.i Ehcsrecamrmscnom@mpuaﬂmemr@maemMeor

| oss of perforcﬁ‘gc'aﬁgec@i%x s lwurahoﬁagg?aaer{aaﬁ%ennécwrﬂo%nﬂéet fo &g;%:es is -

when excessive sge cabl e octurs,. This |s especl al concern as
hi gher frdguerkased tat mateleg%m%caﬁon“@ Fe&%iﬁeff@tﬁ‘r‘iﬂ’eﬂf@é Fheﬂa&} ing -

bel ow m ni mum ;ﬁﬂexﬂmaylmdludéfanyiwaeahé@%f Rs ﬂﬂ\f@des;ﬁloYa flngﬁTa paa:hf@fdv&nce
with the trans SSIOI’] of ‘%Ef thr?( i l&mpge an eﬁ glmcords
Theref ore. | netterithamission GBR. Tredhek id pinca foR ROy dapchty

managemnent corﬂimomseamldﬂ-t\aMWO jatlsimthe safne tpatch lpanenér betwekn one jack in the

el ecommuni cati Nt 3l il AR IARIA LR bR RREASIRR hedluchEBSORONRRL | On

i ncludes a co e Co ector
nmodul e. TRE corfiiack #d plog au@ngwuﬁw patchPapelds an Rﬂ"a’i:wpawmgctar f¥eht face.

A rear face Irl@ité&c{%%mmqgh@exmﬁabf@&ofs@rcoﬁ@éwsﬁeu fehidhgregonduct i ve
W re or other tralnsm Sion cabl e. g?r\?ector dul e;fgefl nes an a>§fs
rotation *cooogsuiatiqn 18Naeef%ﬂ*§68%ncct%|aa B GORREHEr Jacks r??ﬁ?fﬁ‘é’lgpé al |
paral | el to theatélrcortis.f ace. The connector nodule is positionable in one of

three positions, a paral LrﬁLreRQéﬁ Hnge’AmBQ ng%ﬁfa; EAHTE w3 ent oo Jrﬁér%& gﬁﬂgéted

position relative to the secon posi t

relative t28 t hendoramizertheparionnesbles; (neseaonkera dgnags éﬁfﬂ‘?séﬁf p@rfcprmaaﬁes
opposite dir ecxtrw Bcdi? wlheccfppreﬁbase@ dhvesle s éalez@ is Whé éicadsivieybeRliing @FARC OF

dul t b ded f bly, .
Bl ural ity of CHPREHUR | HERS SPe P Rueean "k HORROR B Urhahd Srhe
connect or | ackeategosy praatigressdry Falingrbgkev mnnirmnebﬂndaadlagﬁhg eatdesadahy
perpendi cul ar Q638N 8% HetbmiAteWiR O radshissFH BEaEhA1s R fheVoppRdu! €s.

30  wire patch cords. Therefore, there is a need for patch panels which address the cable

Q) R

management concerns noted above.

Summarv of the Invention

A telecommunications patch panel according to one aspect of the
35  invention includes a connector module, and a frame member for mounting the
connector module. The connector module includes a connector jack along a front
face. A rear face includes a connection location for connecting to a conductive wire
or other transmission cable. Each connector module defines an axis of rotation
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10 Locks are provided to |lock the connector nodules to the

frame- nenber i n-one-of the selected positions. ' According to another
* aspect of the present invention, a _ tel econmunication patch plapeﬁbv'z@gl udes
a plurality of connector nodules including . |inear arrays of conne r

jacks with each jack connected to a wire termnation 1 ~ block. The
connect or nodul es .are nted tg a fra me r ere each qof the linear
arrays of connd&gigye jodhg mgnﬁébqg%g}?yapmgl?pﬁéﬁ%eéqrg&%qv G QNEeE PNt
face of the franelulentsitioRitlein drsefithiet positiods, b paraleppasiicn @QhEif@gtee 1 i
an expl oded pers%gctiVﬁ vi ew of an en‘gﬁdl ment fof a g%&)chﬂggnel arafl a d
portion of a rZR§MPGra 6%‘6’?3%5“0?%‘ VB AhEE e uEmpe ARG 2 RpGaRdiangle
present i nvent ipositiowirélatived thoframe ambee dikreshasgioad ahgled Ipesitiofi s ah t wo
connect or dul es apgl.ed..to, t ri ght n.the panel is nounted to the rack
hori zontal 1 y; ?@pﬁlgegci“éecﬁg??tggpf)sﬁg‘wl«g%gsfmélhe patch panel of Figure 1,
showi ng front and rear cohpburalityofcomnectabmeduleFimatrleasdonslincgrarspact i ve
vi ew of the pa i 1789 o 2dohn . es
ext endi ng par altqggeﬁepd?’gﬁ {)rﬁg{dfe g’a%?&#éhég%m?}goa togét\cl)ﬂe%l\(/évk(g)%ggﬁg&lgé%c g%%lnel
of Figure 3, ;W?@Ol’fm@éﬂle‘SBh%WP‘éaﬂaé]_éﬁﬁﬁéEiqf%fﬁglﬁaéfa@&ﬂ wlinegr gupys 5 is a
perspective Vi eenefally perpeadichlaPRnath &tis bf fitdtRnlof tBeMnBetoahodafe dtBodules.
connect or dul esc an Ie0 to tf]e I ftc si de of%iulieesijrarrgﬁagl %%F?Iehgegﬂhe
per spectim@wML‘ a&uggm%&&a@qg;%g ules 104k in qne-of.
conlnegt gr mdulse&_cwdgiogiﬂiohgfthﬁ right hsi de of thle:_ framaéL 315:_ Fi gurg 7 is an
expl oded perspective view,of t.he. pat pane igure 1. Figure 8 is an
Sx_pl oded top vitek\gv of the ?‘éctoﬁi*:}?éiﬁ%bq;:?eﬁtﬁiié;%iﬁ;yz;ﬁoav Z'(tjxolzﬁ'Fi gure
_i's a rear pertsigeaimnaicatievp ivel inohidesg phiraii ep dudgsahclofling
Figure 1 1 OUnifhehDolr 8y REIRBRT HAE withGHePlack BonRGkEh e RGiARLAN Panel
Igure pe t nodu

of Figure 1; 5 lis a spective view O e connector | e of
t he patch panelblegk. FThaecangetommediles are mosinedite g framamembehwherseael phHihe

nodul e of Fi gurighehd arrys®fTeBnrkdtor Facks < Rftionk &Y 2 argCretRANVE RS b FonfPsbelo tipf
Figure 11; Figure 14 i's a side view of the connector nodule of Figure 11,
an 10 opposite TFBeTBNNG a nirror image; Figure 15 is a rear view of the
connector nodule of Figure 11; Figure 16 is a bottom view of the connector

nodul e of Figure 11; and Fi gureB]ﬂ7e' s in B o r%iln £ vi ew of the
circuit nodule of the connect orwv&gs—é—u?—-é‘—guieigu

20 Figure 1 is an exploded perspective view of an embodiment of a

patch panel and a portion of a rack for holding the patch panel in accordance with
the present invention, with two connector modules angled to the left and two
connector modules angled to the right when the panel is mounted to the rack
horizontally;
25 Figure 2 is a top view of the patch panel of Figure 1, showing front
and rear connections to cables;
Figure 3 is a perspective view of the patch panel of Figure 1, showing
all of the connector modules extending parallel to the frame;
Figure 4 is a top view of the patch panel of Figure 3, showing front
30  and rear connections to cables;
Figure 5 is a perspective view of the patch panel of Figure 1, showing
all of the connector modules angled to the left side of the frame;
Figure 6 is a perspective view of the patch panel of Figure 1, showing
all of the connector modules angled to the right side of the frame;
35 Figure 7 is an exploded perspective view of the patch panel of Figure
1;
Figure 8 is an exploded top view of the patch panel of Figure 1;



15 Detail ed Description of the Preferred Enbodi nent Referring now to
_Figures 1 and 2, an enbodi nent of a patch panel 20 is shown for use in
connecting tel ecommuni cati ons equi prent. Patch panel 20 is espech &INDY 2002
useful to cross-connect equi pnent through one or nore of patch panels 20 20
or other panels. Patch panel 20 nounts to a rack 22 of conventi onal
construction, such as w tFiglfraghel&E@p&@ A8 vivgy dihthe UepkikDpiaof 2R gftcpat ch
panel 20 for recei,p | es 24 of racﬁ 22. Patch panel 20 includes a
plurality of c&Afl (ﬂf(fl,‘ %1 ks 30, such as RJ45 connector jacks, on a front
side 21. Patch panel 20 fRigurbd 0 1s apérsphesive vighuofahe brackét afalmpath panel of

| ocations 31, %lil e 3s wire termnation or connection blocks 25 31 nounted
on an opposite’r ar side 23. Preferably, term nation blocks 31 include 110
type insul abfi on di spl acerfagureddnheperopestivg aiemi ofdhé conrisctor insodie ofl thopattlor - -
connecti on of ?aggz%lf}:g) g@m ssion cables 46, each containing a plurality of
conductive wr nnector jacks 30 allow for connection of signal
transni ssion patch cabl eFigireddntia tapvieyoff thei cegnesserduedwle of Rigues 1 nd

further 30 including conrﬁ% rerl3@@9ﬁehuaéwﬂo?th&o&lﬁwtbmoahﬁ%tmgqaéhy
connects each term natio

3ltoac ect or tch panel 20
includes a plurality of aw&é?dwﬁ’éame&ogt CCWP ec%&%é%’ieo‘rl Addul e
32 includegga Mppbﬁ{eigic}emngzmmﬁe@rtmagbacks 30. The connector nodul es 32 of
patch panel 20 are arranged iﬁ a linear arr tg% Eacth cog fcgﬁ"r rmg;jl e 35 32
includes a |inear array ofed§ éé?:%efmjv%?@k% COTAGEIO MPER® Ur'*8YCof > j acks 30
i s shown per connector nodghre 184s a booroviewoptharcomestaronddhlbef Figons dednd

Al 't t nbod t ; .
mdﬁ{gag ve ey bnflnzgogqggeeqzlpg?@ égéggzﬁg%%@ftne uﬁm@gif‘aufewaﬁec or

construct ed wi toneecerigedule shiigureot!. jack 30. As shown in Figures 1 and 2,
each conneqgor nodule 32 is nounted in an angled orientation relative to
frame 34. Specifically, franme 34 |nQI ydes_a front 5 Iane .or face 36, and
each connector nodul e 32 DgtalledDescription, of the Lrefes &Rere each front
face 37 of the connector maéuingmoaztomsgms aamamglneem@dcaﬁaleueoﬂacpaftap;mnerme

36 of f 34. {

34, 0andr 2gﬁnect1§‘) %}?&‘ uqr%rse g)gcc nngél&% mla%‘agtfo&s %Hlélpmeélﬁt pg‘%‘ P %I}elll g{) ﬁ/el y
stated, connectespeaidlimsefl naoswbnlmceemgmgd tirooglk wing e marao famtehaamels
modul es 32gg 325 (;rQ)ﬂxﬁ'rp%nélE gba@h 5&&&1\9@ hfdlﬂfsl&wa%&kvzfoﬂmvéﬁtmﬁc&ﬁauaion

frame-34-as-depicted-in gur e2 patch panel was ori ent ed vertically,

t hen connector SYSQa$ Wit f&“e@%z%ﬁ&%}é‘oaﬁb\“é@ %ﬁiﬁe’a}mlypwﬂ 20 fmTeRaiRliY) |

?Ed clolnnetct 0{ drmﬂw ?Sof?raék 2:?11)21@&5&919&:@1 beinaess p ﬁ@m@f y if dbinelcfr j M@?oiﬁéﬂ Ihn
e illustrate erred e men n 0 acenmen eac

connect or nodulaégg‘%s cgpxéetcf%éacﬁ)(a qr}%ﬁgntgsﬁq 21 g% “d’tpai‘% an"ﬁlof e case

of patch cords pldm]ityldh carmgbtiah looatidms 3/ efuch asmirepatmihatimr ckscotdextioaddocksgl ed

to the righi, C eaeggg gg(gs}(t'eq ﬁ%rz%i @réf@ﬂ%‘été&ﬁaﬁmﬁ&l&%%l%&ﬂ@“

cabl e damage an /or 0SS rmance osItionin -
provi ded by thel %pwsgbﬁﬁ%éﬁ@fm%@m|cegnes§)rhem§1mvémmdéoqkﬁé1|alli@@4 fonood of

falling bel ow t&tﬁ&n&tfﬁn@i@éﬁﬁﬂ@aﬂsﬁﬂ&sﬁtﬁl @bles 26, eteh caltbmigSa Qﬁﬁihr?%b' e travels
to other jacks or ot her e%}ugﬂﬁ Such s§ 61 eI ief is a ageous over
a per pendi cul arSPEHH YT HOSHABEESE (E)?h’d" QIicqRpsrLop St sighal: ap) e

pat hway, such amsarshlissidn pdtetrcabiesfer gomde 44 indfuding esnducavne wireaamd further ded t o
iIIustrate u at he

i nvention. efa~l gtrchg %c?og%%c%&erlgngfpl% ‘ﬁr e(gp%lwgl:%fggalw?oa@ggﬁs gg‘({rhe |né"re1°ri
frame 34. |n Fiboeked] o apehngctopiack 38onnect or nodul e 32 has its front face
37 positioned general | y PRLRh Fé‘ﬂelb@ i@ af %lt?%f%?ﬂ 6’&{11 ss}ftdvh"éfk

arrangenent is useful when us a termna tO nount
wires 48 to eac@?caﬁowrmd% nsludes g pl urﬂﬁy ﬁ’écmétomaqkﬁ@m he gppnector

ﬂ' |Sgl acemﬁnt COMPBEaLleoBS of T?atbl@g&}[eﬂgg S%Mg&ﬁmrm{elaym@h FEEﬂihrdéﬁnéctt&f}ﬂoc&le
0l ds eacC 0 rane uritl n e ter
oper at i on. ock % glédmé:ll‘é’ﬁ%réﬁr% °€8°’HFFE9Wng 3@1 éﬁe Bf‘e‘“ array of Jacks 30 i

shown per connector module 32. Two or more arrays could be provided.

Alternative embodiments include patch panels 20 with a single connector module



each' connector nodule 32 as desired. As shown in Figures 1 and 2, connector
imodul es 32a, 32b are rotated to the left, and connector nodules 32c, 32d
“are rotated to the right. One or nore connector nodul es 32 can be left in
the positions shown in Figures 3 and 4, if desired. Alternativeb WOVl the
connector nodules 32 can be 35 rotated to the left as shown in Figure 5, or
to the right wn in Fi ure6 intain the ector nmodul es in the
Fotat ed pasi t | BnenSpeeh apribStor anduld 3 B b cOBBIGA bR STGlE BRSO 1 he
connect or nodyheksi®2 and franme 34 can be constructed in a pernmanently
angl ed configuration rel tlveto ront face 36.,franme 34.

In Figures 2 and 4, cabl‘g ag@%bg?%o&p;cé%rtrgaélgﬁdé '?’F’8H?tﬁ§t
panel 20. It iig an(angkedrmaemdtxbinmlam%etodppmsiﬂt eSpdcally, frabe 84 intludean flumt
connect ed hesc cks panel
20 i s usea Ie L}Eb cr dtsa}swc%%nec éaoP{noB@lte%'i g@lﬂ@és azi?%?t%é%{r%noéc% g’?sterrs
as desired. Pr‘@hﬂreiﬂﬁfél frons tface 3 @@th@pnmgtqglq@lqs@a is a1 an anglowlativaiterionbend
radii is also gg 3@5%%#@@ erﬁéamnscme@m§§wmgpe@tsahe ﬂéh%fframe 34

t el ecommuni cat i ons anel resent |nvent|on is also useful
in fiber appl |3élétq08%°t%m9@‘&ﬁb3%?pl3?§ta@3y“ pithamg. Alisealivelystatethnect or s.
Lock 40 is a pioahedtoesodsiad slzeg 3DBrardaigéd aw@hs@@nd b@m&\tﬁfr mcduRat3eh, 1y
panel 20 ere the | k IS activated, .or a . ?1 Cfo vvher .no | ock
s bresentilar o6 geled Ao loskuEe s DeyEhERmA P ot Oe ety epigiin Fign
connect or nodul.elfpatchpang XD waoorddrted vartitdily, thehicofddctdrmadulgad, 32b would t o

the right (1 uldoa@ic B Y o imRRIAL o AhndSSLARRYCE 05c SORUERIRE

nodul es which are es hoveée
posi tion fromml@dcg’mvwdbdgrvanrddx) provide the strain relief, as the 15
patch cords 44 are addEdIrPﬂxe?lh@é?ﬁ?éﬂi Oprgﬁh%ﬂ'éh'ﬂedxﬁ%ﬂtttﬂe ﬁgquP&xs;?lﬁ%égﬁ@Hgg 17,

addi ti onal detai I s of patch, panel ’h _connect or

i ncl udes phins &Gh&RRRSS frﬁ’goq“rlie é%ﬁ@%ﬁ“feem(ﬁ%‘ﬁ isiekoutild degrsesi Hyths casstelt i on
axis 52 (see Fpged eordd4da, 4Ea@hg1eatt@meqeﬁaaﬁd5pa&a doSd syt e44d Ar;glmmdgmul ar

to the | defined b Q P d
1 hol s 54 of SEPAEnBls PRHESY SR HOC hELAC RSl SRR COmAL: BTG o2
to frame 34 cocdbit pdrfomance cTimngrble hesitioingpavidad be tisr anghabiangedtor modhles

holes 54. F
DOl 65 54, £ TS Ao RS IR G IO AR AR AR CORRET N
34 25 inclifte ¢abiskasgaghcablg ttmwlééo leehmléﬂorame@qumn@t Pughsstrapereliefis

continuous W t j4vaRe M@Cd%ﬁaeefaeh@ﬂaﬁmsﬂfoun&ﬁgioftme&h@c ?)mgsreﬁﬁ{'e exthend
bet ween top and 34a, ,34h, uts 34e, and top and

ot ortjon
bot t om porti on%a@"zl&“g'é' %@?Pﬁgl‘ﬁtrﬁeﬂé‘é ‘géH’er y of openl ngs for each
recei ving a connector nofiguees3?andiblagsprodided td illasteats ddvaneageoss featarnsdfi n top

and bot t om por L gna, 3430 45 cf o Gl 0 VaficlD S-RASASRIARRb oY BEA

connector nodute eac res rve rotation I on

axes 52 ex?®ndaterravatably eigtive te fram tI@ Riguges 3 aedchf %ﬁh awesworcrmdn@cﬂdnas
jacks 30, and gt g@nefake @? b 1ﬁ6ﬁéﬁ/ éiﬁfdll@%é?bélfokﬁ% 'fwe%'@ e TP NORALAT

nodul es 32. Aplura|t¥ ockin I NS {(ag\gl are nmounted to
frame 34. Each2frangemegt isiuse wheewa@@sa tgraifatiqn 9ol (np %éé%awaﬁtawm%s
gj gg ha firsto éa@ﬁbf@&nﬁtgﬂﬁﬁﬂﬂbél@ Frid tﬁ@cag@ﬁﬂm@x_ﬁla@m@@ lgee?%mﬂ caﬁhecﬁashdt ab

: as two endi n osite di t n is.received in
ol e 86 1 & AdBEk AfuonR eEietaly 3R ey i dol Reh SefieddrmlbEiRad ong
68 i s receB¥edfiamedd aapmgtthe erBfnaifonlmparakien. L6ck Hf saklessabke tpallnwuutaadnbﬁ
top and botto r f {

g'ggﬁxtéo'nﬂg oxf Gdulglljl% a3 de%&@dmAg%loWl? grl];tl%(@sstl and?

f asteners 82 1 one rough apertures ener ’SI\% 1S recel ved
in a hole 78 omqﬂu&@@a,%ar@r@tetedrta&@elpg ang conueatasumedides B2cf 3 2hare 3atated

l'ocking pin 60¢d thehrfirt ORE Br Hﬁ;rw@&ﬁle%r%dqré@é c&%e léfpilﬁ th@ﬁ&klﬁor{s@ﬁ&@q in
position. The |ocked positiqgn.is shown in gur es. i?‘fun ocked

position is whérgirehdard gof desired; aﬁklé‘?!“@t)’eb’ a\é f‘e‘@ém%‘éﬂ}fm les $%5a8% beudi nal
axis, such3sgs vbtatkdao theAbhRadhewh &YHguyes, dr@@ﬂie\tfg(ﬁt hd'sHo0e) memgﬁleamoe end

68. Each connector. nodul e 32 in es, detents 84,.86 0 40

i s construct ed HREAEY e COYCCHER m%‘g‘q%sr‘@tk‘%@éqt%ﬂoﬁlqprﬁelpgﬁgg ‘%rﬁaCtgléte\lﬁhgﬁ
connect or m)g u :desi&?.i, bfie bomsadof the cotnepas ln]lciddnlttssmm fnamelz_!élgmm&ae&oniﬂhfemd
connect or nodul.es 32 10 rot,ated out o | ane only one
Cob 6. o6 1 o if Apsfydnth Skl Bpiebiliolrn BRE ol Bl 14 MBS 3 T Y Aeg
90 degrees fromthe position shown in the Figures, none of tabs 64, 66 are
received in any of detents 84, 86 so as to allow free rotation of connector
nodul es 32. Locks 40 associated withgrddle struts 34f of frame 34 each

| ock two adj acent connector nodul es 32.

2002



15 Each connector nodule 32 includes a circuit nodule 90 and a face plate
92, CGrcuit nodule 90 includes a printed circuit board 94 having a
general ly planar construction. As shown in Figure 17, pins 96 of each
term nation block 31 project through printed circuit board 94 nd Wﬁlﬁ
sol dered to the board. As shown in Figure 1 S, connector jacks FoN Lide

pins 98 projecting thr OUElrFxQﬁﬂeQQ%ﬂdql Edbitst4429e Wa%mgadl%c%eﬁ%uﬁb%n@r e
sol dered to the nector |j whi ch

c 0 also include two tabs 102
snap nount toHﬁFq?‘rHaé‘SI%Qr Eﬁ‘t"bﬁd&‘%ﬁ‘gﬁ”ﬁwﬂﬁ&ﬁea qfw@b@siﬁema@ewmedn
Figure 15. Pritpbgsbrebhidéidr jaukand o%aﬂcnghxwee w1§&pa&h?&ﬁa%y§u§egole in
electrically I| k each connect or with one of

8 e ter Pnatlon bl ocks
31. Connect or E@S%(YoﬁP‘épt§¥F6?/ms’laﬂ MG ERRnget SXF‘FWst%éjeélF‘?‘g re¥ding ng
portion of 5t hestjaiicielibfsd asgo 2ot fadirtiel ®a miyinmwbeyai @iy is Aecen nmt\exth

preferably sn t [ C Si t nd face
pl ate 90 i ncl %éa p?p#%et?ang%ls%isonlc%b N g n'?ﬂg nezeﬁ%%]? lﬁ)%g °8ﬁ§%¥§‘éﬁ§?# %(gf) P% edge of
printed circuipressobinyestdon 1@8159 uséfod inefiemppplicalibguwish agyropsately canfigured

construction gy &@Bé pRir or replacenent of circuit nodule 90 or face
plate 92, as Ziese?arﬁ%g "gace plate 92 includes a central opening 108 for

exposi ng connect or j acksLotk 4055aprefered fegture forimatoh ranel 200 ddoveryendrmatoh
facing stqps Jphﬂepm&ﬁeﬂatﬁ@racllwnw%ﬁméd 6}5 hioR pAR@Y0twite ﬁ@lfoaka e&fnt

connect or nodul e 3 ur i ng use. Each qB engages ne e

bracket 76 so &&bplh advaqta ?%éa‘éfﬁ’ﬂﬁﬁ‘i‘?e"&f OéFluéﬁtPI’GFs Gﬁﬁh‘é’@f‘ OrrFB %-’ 0
zépp[] 0])5' mat e: y ipbusitioniableé M?J&t dely eﬂparu:lfll}l)hl@ the Afler (el & partiippont IEllel f
ach face pl at s afr r eling e
connect or jack§ dgg%déq? rfoﬂnﬁ\‘i W/g(ggfévn%xfé eseﬁ%%tagﬁlﬁﬁ’ té? Wd]%ﬁié ™Y and
term nation blmc‘l«stomcam poshmmfromrmwr&mafb@bsnbn Nogrovide ThOstiakiveelitf, 67 the093;
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t he connecti Oﬂh}&fgﬁt}io%ﬁ] ectrically connected to the connector jack, the
connect or nodul fini ng an ‘rl s of. r.ot aél on eneral I yﬁgaral lel . to the
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rotation. 5engpggatt efd ém"ﬂ‘ OPPOE €341/ h%ﬁ%@l 655 66 hag tho£nds EXIERGRE

conprising a inopposite directions. End 70 is received in hole 56 in a respective end or middle

H

strut 34e, 34f. Tool engageable end 68 is received in an aperture 80 of bracket 76.
Bracket 76 is mounted to top and bottom portions 34a, 34b of frame 34 with two



pturality of connector nodules, each of the plurality of connector modul es
‘including a plurality of the connector j asks, the connector nodul es
arranged in at least one linear array. 35 6. The tel ecomuni f%m&ﬁ patch
panel of claim1, further conprising a plurality of connecto @

14 NOV 2002 7. The tel ecommuni cations patch panel of claima1, V\,herel n
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di spl acenent con ect or ég to the printed ' circuit board on an
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menber in e of the operings for rota enent ut .t respective
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nenber, a firstPrejagl usb@rtmeérwmhéﬂoearﬂr?é anﬁ@msorl%@i tgfthe heardodysesbiown in

modul 3 i's f‘t da Hig m@tlsaagin@ctbfetaﬁké fY@mTc%hde fpﬁasfgx]g;ﬂ?)emcgemmll gh niédaé]%ultand f
second an oS re the fron ce o € connecto s at a
second anglzg ‘Hfg af‘aqleﬁén? SRt dFEféé"@} elﬂarféi f ¢ AHECORIAGKS é)%glggl“f uae
direction to thweoftassst02awlgicle Sndffbmpuorstitd brinted tizcui beard 64 doronghiaperatreésoltd) gsat ch
anel of claim o]
Iron::rrber for rrloun%‘ ?%va #Iﬁ@% 15 f’Hgéeﬁ' E}gu lﬂggﬁgggwgggwgp{tﬁ&&orrmhgﬁclrt@éﬁl ons
pat ch panel of liiksagh mmerctmmrwcwwlppmoﬁtge terngrekion blocke B beEpnreaterdreksg
the connect or Rtk 8hdwn H‘lﬁefﬂi WﬁﬂﬂﬁrclgjrécexJREpéﬁioﬁ%@mﬁﬁbﬁﬁcir@s patch

panel of claim 10, m@egeln ﬂe connect or jacks are sizedto recelve plugs
of copper t Iec ¥abl es, and the cabl e connection | ocations

include wire term nation Eddeq:kae Qa@idfaub@(tnwﬁhoamrsa@gieduﬁ‘mdmle@@i \Opi@sitd 1 es
15. At m’rum t| ons
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havi ng a front efc@cef pnnted circuit board 94. (See, for example, Figure 12). Such a construction

allows for repair or replacement of circuit module 90 or face plate 92, as desired.

30 Face plate 92 includes a central opening 108 for exposing connector
jacks 30. Face plate 92 further includes outwardly facing stops 114 on each end 110
which limit the amount of rotation of connector module 32 during use. Each stop
114 engages one edge 116 of bracket 76 so as to limit the amount of rotation of
connector module to approximately plus or minus 15 degrees in the preferred

35 embodiment. Each face plate includes a front designation strip area 120 for labeling
of connector jacks 30.



and an opposite facing rear face, each front face including a plurality of
connector jacks defining at |east one linear array, each rear face
“including a plurality of wire termnation blocks, the wire term nation

bl ocks electrically connected to the connector jacks, each connkétNgy 2003dul e
defining an axis of rotation generally 15 parallel to the front face, the

| i near arrays of connect | . r ] ive
rotation axes of the conﬁg%?gggﬁ%%ﬁﬁ%é@“é&ﬁggﬁgﬁEghggéﬂﬁg®?%§q§‘%§§ﬁ$&%a0e,
each of the comriés: Batentobos. 85706001t B674,093; heb3024i 5,68 K045, J,310,3G@; at abl e
novenent about 5 bh§oELSPAGLA MO0t at i on axes, each of the connector nodul es
positionable i one of thiee”selectable positions, a first 20 position
where the front face of Theabwysspeciieationdnd examplgeprovisiclacopmlett descriptionhe

front face 0f §f\Ge ATRCARIRES usedftid iaberfidd]! €5hdRAednly PiboditBE s bhfel 1 ont
face of the connector dule is at a first angle relfative to the frqgont face

of the frame, BNENUOEBAGANAdeIYIEPUbENAINETUA dhecSRimends6ape 9idbe entinR
connect or nodughe ihwentibn festdes i theNGnE hérRimtibvapeadddhe front face of the
frame in an opposite direction to the first angled 25 position; a stop for
limting rotation of each of the connector nodules to a predeterm ned range
of notion; a plurality of |locks for selectively |ocking each of the
connector nodules to the frame nmenber in one of the three selectable
positions. 30 16. The tel ecommuni cations patch panel of claim15, wherein
at | east one lock | ocks two adj acent connector nodules to the frane nenber.
17. A tel econmuni cations patch panel conprising: 3 5 a plurality of
connect or nodul es, each- connector nodul e including at |east one |inear -
array of connector jacks, each connector jack connected to a wire

term nation bl ock; 10 ~ ~ Nou zoa2 a frame nenber having a front face
defining a front plant, the connector nodules nounted to the frame nenber,
each of the linear arrays of connector jacks defining a line froma first
connector jack of the linear array to a | ast connector jack of the |inear
array) each line positioned ac an angle relatives to the fromt plane of
the front face. 18. The tel ecomruni cati ons patch parcel of claim1l' 7,
wherein the connector nodules are rotatably nounted to the frame menber.
19. A nethod for assenbling a tel ecomunications patch panel conprising:
providing a frame nenber including a plurality of connector nodul es, each
connector nodul e having a front face and an opposite facing rear face, each
front including a plurality of connector jacks defining at |east arse

| i near array, each rear face including a plurality of connection |ocations,
the connection |locations electrically connected to the; connector jacks,
each connector nodule defining an axis of rotation generally parallel to
the front face, the linear arrays of the connector jacks gene rally

per pendi eular to the respective rotation axes; nounting a cable to one of
the plurality of connection |ocations on a selected one of the connector
nodul es; nounting a patch Cord to the Connector jack on the selected -
connector nodul e connected Wthe connection |ocation nounted to the cabl e;
unl ocking the sel ected connector nodule froma | ocked condition relative to
the frame nenber; rotating the selected connector nodule relative to the
frame nmenber to a rotated position and



rel ocking the selected connector nodule in a rotated position relative to
‘the frame nenber. 20. ~ tel ecomrunications patch panel conprising: a
plurality of connector nodul es, each connector nodul e including at | east
one linear array of front connector jacks, each connector jacki §opp@gted to
a rear connection location; a frame nenber having brackets defining a front
pl ane, the coNhatlsaClatmediies nounted to the frame nenber, each of the

| i near arrays of cqnnect or itioned at .an _angle relative to the
front plane, %1‘813@{‘8?’8’&’!8%58?&%‘5‘?‘63%“6 SQPRIYB%el of claim 20, wherein

t he connector rrodulaeenmcmnrmﬁ@ﬂeahdwyngmlﬁmheﬂce and heoppoaive favingrenr face,thed N 0
V 2002 22. Th | east
Y, 2002, 22, Thh e S BAL 8050t HRANEL 8yl Rl P bl i o

pl ugs of ci)pperﬁrst@be@mwm\mmthedn@r feadinshidingsa cornectias leeatmmfnr certrieoisg pat ch
panel of clal i 2ol Ebdiuiitdirk! H8leohRRABE | at dbﬁeﬂéém@£1l>99&ﬂebtg8@§]t&rray
are angled toward an_en he trame nber adj acent

brackets, andCenEctor daek, e sprRECET Modyle d@)ﬁm%é@ A of raitian ganerlly pegalighgl ed
toward an oppesinefdafthcef the frame adjacent to another of the brackets.

24. The tel ecommuni atlons at.ch, pan claim 23, wherein th connect or
nodul es are -posit# Bf)"ehrﬁvﬁ&s g’ﬂf‘b{?@% ﬂi%@"l“?%fﬂ%‘“ﬂ@ﬁﬁé?tat mounte

. A@ AYasR1@\( . Aethd; framk&nep%ep%lﬁrrk}veﬁ{em%boﬁt tha ¥btation axis, wherein the front face of
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Cal Cal ca] c&a] gRheake 3l sRlHMCAPMBEE Alfred £21ed Wkitlon wiEdRE FonftRe ot i / #151

6H6’>889994 j : cPsnests Qg i 8t @ A Rapledplatiyg todthe Aloat fire af s femc anda) ca ca ¢
a] ca] ca] ca} calseqndahg 1@]1 $i6ioh Gakfathe Mona e b BleCdhnecri@aiBRACRRE %%@EVB Ep

EGHHHHI | JKKY&KK calca ca cal.cal.ca] c MNal c ajc
a] ca] ca] ca] ca]aBKZlﬁ !%(13 R\ ctg% g’&}"c%}: ﬁ‘&]f@é’}ec‘&}a(‘} St Wlé\ﬁdb@l‘gl?\cﬂi@] gl]‘ ]
VpVt VWWWXXe[ [position.

\ WM\ ]x]{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c”a]calc”alcalc
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selectable positions.
25
4. The telecommunications patch panel of claim 1, further comprising a
plurality of the connector jacks, wherein the plurality of connectors jacks are
arranged in a linear array generally perpendicular to the axis of rotation.

30 5. The telecommunications patch panel of claim 4, further comprising a
plurality of connector modules, each of the plurality of connector modules including
a plurality of the connector jacks, the connector modules arranged in at least one
linear array.

35 6. The telecommunications patch panel of claim 1, further comprising a
plurality of connector modules.
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snap fitting the face plate to the printed circuit board, the connector jack mounted to
10  the printed circuit board on one side of the printed circuit board, the connection

boar

location including an insulation displacement connector mounted to the printed
circuit board on an opposite side to the connector jack, the face plate including an
opening for exposing the connector jack.

15 10. A telecommunications patch panel comprising:
a plurality of connector modules, each connector module having a front face
and an opposite facing rear face, each front face including a plurality of connector
jacks defining at least one linear array, each rear face including a plurality of cable
connection locations, the cable connection locations connected to the connector
20  jacks for transmission of telecommunications signals therebetween, each connector
module defining an axis of rotation generally parallel to the front face, the linear
arrays of connector jacks generally perpendicular to the respective rotation axes of
the connector modules;
a frame member having a front face and a linear array of openings, each of
25  the connector modules mounted to the frame member in one of the openings for )
rotatable movement about the respective rotation axes. -

11.  The telecommunications patch panel of claim 10, wherein each of the

connector modules is positionable in at least one of three selectable positions, a first
30  position where the front face of the connector module is generally parallel to the

front face of the frame member, a first angled position where the front face of the

connector module is at a first angle relative to the front face of the frame, and a

second angled position where the front face of the connector module is at a second

angle relative to the front face of the frame in an opposite direction to the first angled
35  position.

12.  The telecommunications patch panel of claim 10, further comprising brackets
extending from the frame member for mounting to a rack.



10-uY>s10% | 10%<& ()- 110%& ()--!!10%<& ()--&L10%& ()-$10%& ()- 10-u
10-u) - m H / O#1517?KC 10- us$109%<& ()-1k "10% & ()-!f"10%ZZ& ()-910%& () -
1M 10%& () - &10%<&' () - 51511CBO44A5z[ 9KC 10- ul a34" 109%<<& ()- "~ 310%& ()-! X
8&$10% L& ()-9!\ " &8$10UPP& ()-9! X &&$10%.| LI & () - 9ILYUd0%<& () 1ASRBOBIG;
6H677r PC 10- u! a34" 10%<! % 3s%40%! c! & ()-s! 3s%0% & ()-s#10%&' ()- 10Z, Z,
10Z,Z, 10Z,Z, L 34"10%. Z. & ().-72884: ] ::: 7[,9RC . .
10- u! x#1owa/&'1?) S gt Smm %‘?’fﬁkhlﬂmlfﬁée%?@(lﬂft‘(ﬁhﬁ'i‘ﬁ@%@%'5‘1‘1°5E‘ 35940
WAR' () - s; ==>faEekictiPClotBing!tBe connector module to the frame member.
7S109& () - #10%& ()-!~ #10%<5K58& () -! ~ #10%<K>& () - #10%&' () - ! #10983& (
) - GAAAABAAADC 10-u! L T109&Z& ()- 109&Z& ()-SLs@O0%& ()- %0%& ()- 10 10
10y>s109%& () - ABBBBEBEReispmpLsiSati@EHoghPane! v vdadm (1), wheedngthe potowb e’ () -

1098 ()- St F‘%&%ﬂ%"‘ﬁ?’.@%?%‘?9%5’?)%5%5?*?5?*9&10@ig%ti"(lf cablgsy gt cable
y10%& () - HHHICPRGSBAWA0cationsyinglade ytsdemmyingtipncplocks configured and arranged for
1098 () -/ 10%seVing iwifed Q9@ rper (lMREninicariAPMBRs( ) - KKKKKYKKKKDC 10! !
10% u& ()- &10% u& ()-10% u& ()-g#10% u& ()- 10b
15. A telecommunications patch panel comprising:

10 a plurality of connector modules, each connector module having a front face.
and an opposite facing rear face, each front face including a plurality of connector
jacks defining at-least one linear artay, each rear face including a plurality of wire
termination Bfocks, the wire termination blocks electrically connected to the

connector jacks, each connector module defining an axis of rotation generally
15 parallel to the front face, the linear arrays of connector jacks generally perpendicular
to the respective rotation axes of the connector modules;

a frame member having a front face, each of the connector modules mounted
to the frame member for rotatable movement about the respective rotation axes, each
of the connector modules positionable in one of three selectable positions, a first

20  position where the front face of the connector module is generally parallel to the
front face of the frame member, a first angled position where the front face of the
connector module is at a first angle relative to the front face of the frame, and a
second angled position where the front face of the connector module is at a second
angle relative to the front face of the frame in an opposite direction to the first angled

25  position;

a stop for limiting rotation of each of the connector modules to a
predetermined range of motion;

a plurality of locks for selectively locking each of the connector modules to
the frame member in one of the three selectable positions.

30
16.  The telecommunications patch panel of claim 15, wherein at least one lock
locks two adjacent connector modules to the frame member.
17. A telecommunications patch panel comprising:

35 a plurality of connector modules, each connector module including at least

one linear array of connector jacks, each connector jack connected to a wire
termination block;

10
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18.  The telecommunications patch panel of claim 17, wherein the connector
modules are rotatably mounted to the frame member.

19. A method for assembling a telecomrounications patch panel comprising:

providing a frame member including a plurality of connector modules, each
connctor module having a front face and an opposite facing rear face, each front

meluding a plurality of connector jacka dcﬁmng at least one linear array, each rear

face including a plurality of connection locations, the connection locations
electricalty connected to the connector jacks, each connector module defining an
axis of rotation penerally parallel to the front face, the linsar arrays of the
connector jacks genecally perpendicular to the respective rotation axes;

mounting a cable to one of the plurality of connection locations on a
selected one of the connector modules;

mounting a patch cord to the connector jack on the selected connector
module connected o the connection locarion mounted to the cable;

unlocking the selected connector module from 2 locked condition relative
to the frame member;

rotating the selecled connector module relative to the frame member o a
rotated position; and

relocking the selected connector module in 2 rotated position relative to the
frame member. g

-

20. A telecommunications patch panel comprising:

a plurality of connector modules, each connector module including at least one linear
array of front connector jacks, each connector jack connected to a rear conmnection location;

a frame member having brackets defining a front plane, the connector modules mounted

to the frame member, each of the linear arrays of connector jacks positioned st an angle relative
to the front plane.

21.  The telecommunications palch panel of claim 20, wherein the connector modules are
rotatably mounted to the frame member.
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23.  The telecommunications patch panel of claim 20, wherein the front connector jacks of
one linear array are angled toward an end of the frame member adjacent to one of the brackets,
and the front connector jacks of another linear array are angled toward an opposite end of the

frame adjacent to another of the brackets.

24,  The telecommunications paich panel of claim 23, wherein the connector modules are

—positioned-in-openings-through-the-frame member..
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