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ALL WHOM I'T MAY CONCERN: *166166* Be it known that we) Roger E. \éiss,

Dani el P. ywhaglive3gs and Philip W Schofield, each citizens ofpaThesobnssted
States of ,America and residents of 10 Mary 'Way, Foxborough,

Massachusetts, 42643 Linden Lane, Antioch) Illinois) and 1218 North Euclid,
Cak Park) Illinois, respectively, have invented a MASSI VE PARALLEL OPTI CAL,
| NTERCONNECT SYSTEM of which the following is the specification. WO

99/ 47958 PCTNS99/ 05~~68 SEP 2~1~? MASSI VE PARALLEL OPTr CAL INIERCONNECT
SYSTEM Thi Sy i uation-in-part of U.S. Serial No. 0%1'868,922, filed
on June 24, mwﬂﬁﬁ“ﬂmmmwe is a continuation-in-part of US. S .

08/ 577, 508, cenmber 22, 1995. 5 BACKG OLTIYI NW\“WW\WNVENTI ON
Thi s invention B¥%ains to a fiber optic interconnect in
particular, a nmassive parallel optical interconnect system Optical fiber
connectors having nultiple fibers are known in the art. Such n~ulti-fiber
connectors are increasingly necessary as greater bandw dth applications are
10 needed. GCenerally, the array of fibers are nounted in V-grooves which
are etched in a silicon material in order to provide for precision
positioning of the fibers. Precision positioning of the fibers in the
-silicon block is inperative so that when two eor~nectors are nated, the
$bers align as closely as possible in order to limt any signal |oss. The
use of silicon blocks is useful in that the V-grooves may be etched
precisely. Etching of 15 silicon blocks is well known in the art and
generally is acconplished using standard ani sotropic etchants, such as

et hyl ene di am nc pyrocatechol (EDP) or KOH in eonbiz~ation with a standard
etch mask material such as thermally grown Si02. However, the nmounting of
silicon blocks v~rithin a housing and ensuring the proper alignnent of two
silicon bl ocks when they are mated is dif~ieult where autonated 20 assenbly
is desired. Also, siliconis a hard, brittle material which is di~cult to
polish and is easily broken. Qher nmultiple fiber connectors using silicon
bl ocks have the bl ocks nmounted within a housing and splines nounted next to
t he bl ocks whi ch protrude beyong@@@ﬁgﬁ&ﬂgiﬁﬁg of the block and the
connector. This arrangenent of 5 connector having the silicon
bl ocks, splints, f bers and a housing is tinme consum ng. In 25 other
designs, splines are inserted within the siliG block. In such an
arrangenent, the connector having the splines protruding therefrom nates
with a connector without splines; so that the first connector splines are

i nserted M ALLAFHOM AHMAYOCOMERNSt he silicon bl ock of the second
connector. Such an arrangenent is di sadvantageous because the splines may

stub on the si lgeCRkrodmuttat Ree, i Ro reskwass,wxﬁavprma&h&lﬁmnpbhqu as 30
presens!y sef él&%&f’cxﬁiﬁs wiheqmt m&egsmat:ﬁ& dnﬂ r&1 the
a”ange“;&yg ro eM%&@@E& 99@3 ?R(%%% h he~ g

grooves o %?
SEP 2002 ngs, :es Pe{lcvg ?V%W§EI§ F¢fcon bl ocks next to each

other in order to ca ture the optical fibers within the grooves. Such
assenbly and al MWl F%@E&WG&J%TEBE&NW CTSWSTEMans in the
field. Therefore, it is an object of the present invention to provide a
massi ve paf whichith&fodlowingis thespecifisatient system which is easily and

i nexpensi vel y manufactured and assenbl ed and provides for sinple field
termnation. It is another object of the present invention to provide a
“fiber optic connector which has a common formfactor presently used in the
fiber optic connector industry. It is a further object of the present
invention to provide a multi-fiber connector 10 in a mniaturized package.
It is also an object of the present invention to provide a female which is
easily and




i nexpensi vely manufactured and provides for precision alignnment of Bssﬂf 200
Qr multiple optical fibers. It is another object of the pre,%r)gsggmggg i

to provi dewa 9a#MFiSAt uri zed fi ber optic 15 connector having a multiplicity of
optical fibers termnated therein. It is also an object of the present
invention to proyj j NGPIICAISINTERCUNNECT SVSEENMt h ends of
the cable to be%gﬁ‘?@gﬁ/ﬁ%ﬁ%ﬁg‘?&g to ease installation. IJt i?éa
further obj ectmgf ist Aeortinesso-in-parcof Udh SenalNon8i68R22n Sie8 B /UBE<Enbl i ng a
fiber optic connector which provide o & S ! i s. 20
It is anotl9g6, whickita mumw&%ﬁﬁ%@éﬁ@ﬁ@%ﬁ%@dgﬁg ogr%g?s%eg{g% ?)ar al | el
optical receptacle which allows for the nmating of a nassive parall el

opti cal cé’rzmg%?fbr froma first side and an optical connector having a
differi.ng formfactor fr @@ OFTH p1O/Not her obj ect of the

pr esené invention to provide for afi ber, oti C ferrgl e that or med
fromferrul e halhesnventien Eel‘éﬂé‘%htofaeﬁ‘?%l%“ﬁHﬁ?’cm?f%y'ﬁtgnh#&eﬁlt@gm@%’ Eevel ed
edge. It is another, object.of t invention to provide each ferrule
hal f with Iaaiﬁé‘fﬁﬁaé%l}‘???b‘éﬁ Bﬁgg&%«:ﬂ)tﬁﬁgrp prevents seepage of adhesive fluid
onto the bevel egﬁﬁ?ﬂeﬁyg?%nﬁ&eorﬁﬂfamﬂg&nbwmﬁbm ereclomdyim éxtl theoart. o r’¥ch

ano

ferrule. It is er obj ect of the present invention %o ﬁroi{&g‘g or a
ferrul e negaipfibe coasdctordaredoersasingly SACHEARY RETEACRANG IR SPPIAUISHE | o
3 ~ ~ SEP 200t SUWARY, OF TA KGR s WRiCE 6le etdheldlinh a

i nventi®n nepded [esriy the f‘f‘é@%%/’ibl\%/rg%l%neﬁdﬁ?er %‘c?nnesct system conpri sing a

pl ug body 'g@g,,y ﬂ{&?&iﬁﬂ; BRRF tdipRovidieioe precisitghpasitivining ofitha fiberss (RTECBIRRi ng
bevel ed ed and a receptacl e including, an opening, havi n anco%%ﬁg{gent

sl eeve 5 haydiigningof tiei firensinitheraibisen BloFkls IBPEFIYT sgthay Y"bﬂ%@'ﬁt W he
bevel ed edges of ;the_ferrule. The f ASFR TSk didqek.eThe eer s. The
ferrule isaleﬁ}lﬁé@’it}i‘)‘hﬁmﬂiﬁ?aﬁlcg’gglygghgg\%bﬁegﬁgr ooves tﬁx?a};g?r’] for receiyving
optical T1ReLficol Modtt BPURRIANthatané Wgrooems thay behaclind rstaeehe a5 EeRing of he
ferrule. T pi ug body i1 ncludes, a mati ng end ﬁ hat di n‘Eﬁ%l ﬁﬁ&*ﬁ Prne to
an SC s$y! gilfdohdslockstis webdmeaa igrthe SRADF FERGRIN BASHYT RIS Ce di nensi on

10 of approxjnmately 8,9 Ihgite ctebtivt| (B3 &t K@Hsin t wo
optical fi %}%F°R‘°pﬁﬁcpa‘§§’n%qc§gZ%g%‘)g?ei S | nserrp ed into either en(éig% t he
MTh

recept acl e BpmiRitn @B 4 Gtandandr eich shaslk mifegiaheurh o thep@alle FOYR e

al i gnment sl eeve includes, a paiy of, aljgnnent n ke | LiHger t he
recept acl e Howevegi thy mOWHInERY ‘f‘é?qﬂ E@gffg}%dﬁe% gﬁ;&g ?tbérTge [ sgggépfjfugé; to the
al i gnment nbers. a 1Ry #élansedofs diffichltr where patcmhdted 15 to
maj or surfggg’c%'nlﬁ“ Pﬂ%@%ﬁ%ﬂ?‘ﬁ?ﬁ‘ggﬁmg al i gnment s eevg, incl ude?

Spring o | Psk@hblyas aisiiedg Addd, gitivenis sbardeyritiovmaterial Whishas P PO &R ve.

The spring clip includes arns f‘}fvi n%bqa hook, DOLL £ 0hi1o8RGaYs 43 bidkks

al i gnment  nandtieeasily heoksnyr OgT RIS CAICLOSF] hgﬁi}corce to the l?l i ggment
menbers toward the.bey : 18fs fldentk& ity tethpbloeks vehich protrafebeyosdr f aces
of the ferra'F’Q%%&@é"g.&%ogg%?gg&%podysi ncl udes_a rear hol der rm%g%ed Hit‘tc 20
the cabl e el shdepuide @ff thédlgrkuandothdycoanerterh e This ATapgRmRIt Of ASIRPADE,
aperture for receiving a fjber, optic .cabl d I InS@rhie Sna
strain reli mmmmbhﬂm@F§@§°%blBEﬁmlgcf’§bﬁ§g§? éné]gbtgl?é%dgti c cable is
secured,to t{f,g {@ggrm*kg S ar irRert G Within @ sikonhlock. dastalren stangerent, Henber s
of the 1 bef ’b FECabl e and transfer forces applied to the cabl e.tf“gutt he

pl ug body. Theneetorchavingytherplinekeprofrudingktbasios Malss grith & @H&“g%s

n of
the first optical 25 fiber. The plug ;bg ' oo BEBPEe tO
provi de for sphinesi s9 3@!Fheeﬁfégl“we'?tﬁég?lé‘}"g%féem#h%qgtﬁgtpté 3@%&% t Kempl ug body
is greater in. sSi i for! BecH @rditahgenvdneiseiisadvintageous bgcauses
pivotally Bﬁ‘ﬁﬁ\ﬁ(?ﬂ?ﬁ%?%gaglsﬁb&&dy. _The pl %g body i ncl uges sgig ng
tab rel ease g §akRs dyetiteoeieailiconirmuitingis breakess- Marovan F‘é‘b@ﬁf ti%

i ncl udes an openi ng whi ch di nensi.onal l.y confor t beht d¥gle opti C
recept adDe fpoesentpcandieursd #?Rﬂtﬁﬁqlwgagﬂxﬁﬁglﬁitﬁegﬁ%?' glﬁ%{raom mat & y69. 0 mm X

7.4 mm The ferrul e | usCip14ced itf B gioovexpfatheiltondlodke PEREDUgh.
The ferrule ?Enﬁcg?rﬁ%oxﬁ%ﬁ%’ﬁgb?%?erti ng 4 i

2
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~ 8 SEP. 2002 nmultiple optical fibers within grooves of the ferrule and
securing the optical fi-bers within the grooves via chem cal bondi n? Bargg
polishing the end face of the ferrule. In one particular enbodi nent, t R 2007
ferrule is fornmed of two hal ves each having a major surface having

V- grooves therein and the hal ves each having a pair of bevel ed edges. The
ferrul e 5 hgla¢iag thewahjoe SurbactPéf thdsiBEGh BIWkPnadxERf eabI6khExaM iohdEr o Ephlrathenal f
nol ded integrally with the ferrule half. The ferrule includes a mati ng end
and a rear epiicahafibens) within| thar gnoovest e Bucheaseambly Tind akignméndsishadty easilyr e
bonded toget her an he fihers ar ecured therein via adhesive. In an
embodi ment, a%FOHﬁ’z-‘ég?}{eb)b@F%"PF’éPS ’S‘ﬁﬁ? Eﬁlld connector is provided conprising 10
a plug body havi ¢ : : : . 1 | e
naving mil i ple oaeeRorBREisl Gkt felrplaliBit Wakelite PIASEoRR.® 1
ferrul e § nchptiat ihrveinacctedgrm which fieeasilye and ivexponsivedy Fhafificturerdndl €

havi ng grooves therein for receivi nf(% the optjcal fibers. The grooves are
rectil i near assembled apd pegvadesdarenpds field erménatione. The plug body incl udes a

mati ng end whi ch,di nensi onal |y nformg.to an SC style £iber .optic S

connector form f 4P @O%gnﬁactaﬁ%geﬁﬁémﬁnﬁg@ _B’??Viaf aa%?)?o%uﬁ’é’?@e#oé. 9 mMm
X 7.39 mn  KARhHE b diclond Factét prbRARY ubdiOin Y fikélopfit BSrctof MiuBi!g body
i ncludes a rear holder nmounted at the cable entry end of the plug body and
the rear hol der Itrish fulrtlserabjeapef the peesémtrinvention vo pmpvialefai helti-fipericonmsetdre. The

rear hol der.inclydes a strain relief which receives a bend relief boot. The
fiber offi ciABIHAE2edP3CKagF-t 0 the rear hol der 20 via a retention means

such as a cri l: 4 : Yl . [
cable and o1 ancs i §iFen ek 8PhpResaRAMS) BHRAdSs Sl REERAMT, |
body i ncl udipexgensigelyimgnufetdedaghabedesior presision aligrahentt bemiassive orapiltiplal

fiber. The plug body includes a resilient nmenber to provide for the axial
resiliency enticehBberdr rul e. The aperture of the plug body includes a size

greater than thegsize. .of feerrul t . .8 ]S ivotal ly
novable within tﬁgs %’_foﬁlberﬁgg% O%eeﬁi'ﬁ%ﬁlgﬁ%’gg@g 1 tIEI)&? ?J‘é%ésg gglxgﬁ'%lz%gﬁﬁgrbo%trugl ease
sl eeve. 15Thecdreétt E@\Jiﬁ%h ufi@GpltityioTdpuedl Bibefseadiinitedtheedvesi ve t her et hrough.
The ferrule is term nated by inserting multiple optical fibers within

grooves of the fBisdbeamebjestof theipresentiavantion ¢xprovideandntgroonnestionSysemoves
via chem cal , bondi ng,apd pol i.shi ng, the end,.f of. the ferrule. The ferrule
is formed oWh{%ﬁﬂg(?%@‘ %@fiﬂf \ﬁaﬂlﬁ t%g%zié?gfﬁ@ﬁpwege@& TG IRELGH 0 ov es
therein and the hakYeeriRaoBjddayt the presBitiifivedtioR &Y/ Srooidle 2RSS of ASsehibling| e

hal ves including a mating end and a rear end having a collar half nolded

i ntegral |y afibér dptic conec8ERWIHCHY Bravites fera siinplertatniinatitimeprbesss.ul e i ncl udes a

mat i ng d and rrear end, havi mount ed .t her eon. Thgul.%‘@rﬁul e

a collar
hal ves dte bondeltis Fpdher apiectf thepregent, mventign.to PLovide.dimassiye.pay Plitdlesi ve.
' thodi . . . @
plnugnbgdyoifnc u |l?lg a %ﬁé{’%ﬁgﬁg{n‘ﬁ%ﬁgﬁggu rrgei{r’lés)éacr)ér‘ll%ﬂ &glong o?‘?rs torhglrilﬂgslca

style fi bersid@hﬁ&mﬁ@;ﬁmbé@meét@fH@.\ﬁﬁ%idfffdﬂi@?gifm fadtop fidni @sezofld sidesi on of 8.9
mm x 7.39 mm and_an aperture through the plug body and a ferrul e having

nul ti pl e fibers Hnglyet@netherobitstaf the prasertiinventien tompsevide for a fiver gpticfomrale

e udes, beal ik oHO Rimel o TGl e B LA i lelpl Bt
rectiligearpdfdiddedghBe bevel ed edges of the ferrule. The ferrule is forned

of two hal ves each having a major surface having V-grooves therein and the
hal ves each havi Hgs angther objéct loé e mrdsent ipyentidmtogmoddd eatibnferrule halfwitbav e
paral l el optical connector,_ is provided co i gin fjrst block. o ol yrmer
material haV$tHGRLy gignsdev ﬂbmgrei"ﬁ“té S‘F‘?Ptaggg#rﬁ‘fmé‘g © 3‘&}4 g tE%Be%ec{ i ving
an optical §} i maj or surface abutting
agai nst theapgng1%%?%?8§%Fngghggﬁﬁhgq??¥gﬁﬁﬁ#%ck and a housi ng having an
end face and an afeirdothe objett dfeéersdetintdittioh kd Frbvide braderailé madecRsregder ei n
a portion of the first and second bl ocks extend beyond the end face of the
housi ng30 Theomspesiien kavénsan anigafiopr @ &5 & lgfsi ymer material. The second bl ock
includes a groove forned in the second maj or surface. The 20 first and
second bl ocks forma ferrule having nmultiple fibers. The first bl ock

i ncl udes bevel ed edges being rectilinear to the grooves. The housing end
face dinmensionally confornms to an SC style fiber optic fiber optic
connector formfactor having an end face di ameter of approximately 8.99 mm
X 7.39 mm The housing includes a rear holder nounted at a cable entry end
of the housing and the rear hol der including an aperture for




25 receiving a fiber optic cable. The first and second bl ocks include a
mati ng end and an opposed rear end having a collar half nounted i tﬁg{ Ilg
with the blocks. The first and second bl ocks include a nmating end’a 2002
rear end having a collar nounted thereon. In an enbodi nent, a nassive
parallel optical receptacle is provided conprising a receptacle housi ng

i ncludi ng an openi ng havi ng gnAIARY B TRESANPENTEEN Ng an 30 al i gnnent
menber for providing alignment Wth a connector recel ved therein. The

al i gnment assenbl A piin¢ipal dBjectroflik invehtih 1530 pRyVidowmbssive papallel Bdersbridetn t he
receptacle 6 1 8 SEP 200 providing a spring-formsystemwherein a force

is applied tsustcmecoamr@mgemplug@nﬁbm udimgamapegivretherctirgegtvingluding aifteule
means for al n al i thin the aI nnent asse The
fotenti on reanu bR Gl adea MEGHF nthosk s oPeriBRL TR o1 ERIG peve

al i gnnmen I nt 5
Tenbers 1 ﬁ?"ﬁ%&ﬁ% e e e e
ferrul e hal \fexsuleTI’ﬂEllerién-ekmt&cbmmoﬂaﬂemdﬁﬂnﬂ)latfﬂiersar'ﬁhe fe‘ﬁlwhe iseinfEptian heoldsdc| udes
an openi ng whi ch_dinmensionally conforns to_an_SC style fiber optic
receptacl e PEBHE h&‘é@&)EYOPYR,SI%PlﬁgFOTaTﬁC%‘EE PRicabfibarp pFRs@TRRYESI2E rgct@hrms@ 7.4

10 i ncl udi naqrcT e of e AR T PR o aRE i BnepBoRiiBY 0
a mold i nse%bnfohﬁmota{h%mfe%eﬁSﬁﬂﬂc%hﬁectérribﬁﬁfdc% h&¥ih 'aﬂﬁndpfa%éh eRiCK
hal ves fromthe nold insert and ‘assenbling a ferrule Tfromthe plastic bl ock

hal ves. 10he oﬁapptroxiurianely 18699 mct B30 mynt Mhe ftrpps inofudesnpt least twomoptidati fibers.

plastic block halve the nol d.insert hayi roove |nsert|n fibers
in the groodeB2ERd pi%faﬁxfn fyIstipgerief Hatoserther Frrpeogf?lscgsmtac EdRIPHES Rt hor

15 includin S%ﬁn L St
hal f, secur %néghﬁmﬂﬂ cf%]a{@%? %&%1 | rs{ﬁ{é{ﬁ%&lé&}gbﬁﬂu&rﬂ cor ‘Eﬁm th{

i nsert i ng f infeeiterd Motuited yithiavksreagsacieproviding 4 speingifivat system Whae@rmvm The
met hod wherein the fibers are secured via an adhesjve. The t hod wherein

the siliconisAnpERd i sékgrm%mwer%mm&wésHgﬁb&wlg@@qi&ﬁgu%mfwvﬂepew

Wher ei n120. AR herRee BE e Pl AR rte B ”%nﬁﬁlﬁ?%@%ﬁ?%aﬁirﬁgﬁkﬁﬁf
of the bevelggh gnméRendRE O ithiehes Rt JIvE, TRSSPhingichp frRIuRS afs

ni ckel plating the si I i con bl ock naster npl at e. The met hod wherein the
pl asti ¢ bl otkving a hyjokqtortion fmled%mg‘ tha zd1gmnnat weombery Bieasipriog obp ppplics a

L L e

menber s and(@maioe ka5t e rIRARaIARd The 51\%%& Hichdefd APABIREr Mblrtedad | T St
connector having a ferrule having grooves for mating with the alignment

menber s20f thescableresptry en@loﬁhdphugbedy)ami thn tkapholdérénalwtes ph aprrrd foy racgivirige

al i gnment nenpers ng thr h and. prov far al t.wth
a second coPr G’E BPtP%%?&’ gi’hs rG‘i‘ff eér‘ﬂc Qﬁmtrclﬁgéﬂgagﬁﬁﬁv?%{"%%r ﬁ
connector. éﬁfeﬁ'&ﬂuff?éﬂ?@%ts%ur@@n%o ih@%#%ld%r gﬁé e rof

T1 Lrnr ¥a}ﬂ§ (?
hol es for rece|V| I gnment e 20 n ac or dance

wi th the desgégit mﬁﬂ:efsaff&hmﬂbar@ne iehts1e ik tthns®ér fofees applied to the cably tethrvi de
for an optical receptacle assenbly which includes an optical receptacle for

recei vi ng aplugitodyaitie plog bady meldesca wackingse designats the pesition oftrifirst epsical

connect 9 1 gipef Cﬂlé’ Sﬁlg body includes a resilient member to provide for axial resiliency of the

-<U

,—

ferrule. The aperture of the plug body is greater in size than the size of the ferrule
wherein the ferrule is pivotally movable within the plug body. The plug body includes
a sliding tab release sleeve. The receptacle includes latch arms. The receptacle includes
an opening which dimensionally conforms to an SC style fiber optic receptacle form
30 factor including an opening of approximately 9.0 mm x 7.4 mm. The ferrule includes a

window for receiving adhesive therethrough. The ferrule is terminated by inserting



within a first receptacle half, and the second connector is received within
a» second 5 receptacle half. The first connector may have a ferrul,e t@

i ncl udes bevel ed edges that mate with alignnment nmeans within the fpr 2002
receptacle half. Still further, the second connector may include guide pins
that protrude froma front end face that is inserted into the second

recept acl e habifiple bpfcdd GB&s SHLHHGSSvA of iHGerriE A ;fecﬁ%Ygt &Q%ﬁﬁ&?ﬁgéﬁ%?ﬁ{ y
spaced to acconmpdate the guide pins, thereby elimnating the need for
separ at e al ithegmoves] Giambeinecas bdnding apé golighing the ¢nd fage pfithe feombe: dEmeme wi t h
t he descriptions. hereipn, th orenmepti oned. enpqdi ment. may provide for a
conpl et e fi BHAFHCYRE F@E?A}F’@Pﬁ’ ﬁ}egfewlgtls q;@pgagquzgagyﬁsreagl} h%g%gmaybrosaﬁe%q ng
ferrul e hal : A | O def | ' fi i cal
LerTul e 1 s Aok BTSSR Bk Ry EE bRFof Bl kol THERcARY | 21
vertical by halvabiignede a/mhﬂin% &idegdad feitr didtaviig I\ @ilahBileoldedihtepmildsvitthe
~opposing ferrule half at a first side. The first bevel ed edge may then be
cont ai ned witheferruighelfoThe feruledneludestaanating end andwerept ¢nsithaying @ collar rsounitédar
fashion, a second .werticall~r aligne |1, m Lncl uded within.one of
the T or 7 ut e T SIRarTh{ES OP gt e HaPcest R bAnd e FES Mirapoted e 1
a second si dgpesfyesecond bevel ed edge may then be contained within one
femle half at the second 20 side. In this enbodinment, the fiber optical
support regi on rédnenembodimengra massevepptallebdpticabennaectomis prudiidegl dongirising

i | i b f  wWith Mr MACH i | e f | . The b | ed
ggélegan&{}' bgﬁi&@@aﬁ%ﬁm@ﬁ ﬁm%%ﬁ@ﬂ@owémggn%%%ﬂagﬁq %@&%fﬁggr ©

ges | & ¥5% . . t ! o
S ennd Siobllbdl, Mheke BEPhATefrulehofld B! dBBROUAR roRfld SBhabeBRa ThE

femal e w t hiedgdsheTHeHefBIR£16 nfoldeiSplaltie Feirile hati@p @rdbved thereih feroENingaiEder
may i nclude guide pins that extend within the receptacle fromthe ot)upom ng
8s

fi ber opti captifadfibérs. Theigronyesree rdstilineny &9 the beueled edges of herfemreld. Thep

enbodi nent. . Still .further, the fjber.optical ferrule, or her. onents
STl ar ¢ hePBRh RS 6 oing FOvECh SRRl SPHRERS ot 3G B e APEbtHipy of
1.5 or h&ss cofhtRtdreSioin CEaRES! hi MY GRAP'h&L @nenSisR! FNGppRXiMateRl ect ed
fromthe group consisting of polyetherm des, 8 ~ 8 SCP 2Q-~.

pol yet her sulBfSmas x 73 mapoThe fersula snclididiat leaststwaugpticakfibars.o Thy plug badye

Compos t | on WRGER 8 FEShSlETIPHRRLA e L ey ead GpUgPaty /b Ba holder
conposli tion;
charact of | S4idiies INS3EA0 % AL NGY ok ST S Lot IIETIAR i e Sl L

bel ow in the escription of the presently prefterred

enbodi ment s relBf ¥hich réceNeSeBetdie b Hobt. THie Abet SptidIchilS ifdebured td the eapBsld@ect i ve
view of the fiber optic connector of the present invention; FIG 2_is an
expl odedO vi ¥i@ dFetention means sych asP ¢rimp slayes froeapiure siyengih srembers ofthe Aher  of

the present | L QR; | .St e [ Vi t ' tic

i nt er connec? b {s}§ gg%%ngg? sefglpfgé“ée_‘eén Slll%v{e&n@? % %&\%\ﬁéér?neel é\l E¥V Rg‘fl}f'i gg? Q% [ %&p

connect or Ofindhides almhskirfgevdesipahiedhé positiérLof theifistopticsleitienC The plug brly
resent invention;

P includes a resilient member to provide for the axial resiliency of the ferrule. The aperture

of the plug body includes a size greater than the size of the ferrule so that the ferrule is
25  pivotally movable within the plug body. The plug body includes a sliding tab release
sleeve. The ferrule includes a window for receiving adhesive therethrough. The ferrule
is terminated by inserting multiple optical fibers within grooves of the ferrule and
securing the optical fibers within the grooves via chemical bonding and polishing the end
face of the ferrule. The ferrule is formed of two halves each having a major surface
30  having V-grooves therein and the halves each having a pair of beveled edges. The ferrule

halves including a mating end and a rear end having a collar half molded integrally with



FIG 5 is an enlarged view of FIG 4 show ng a cut-away view of the
receptacle of the present invention; 15 FIG 6 is a cut-away top vieﬁNS@P 2002
the receptacle of the present invention taken at line 6-6 and FIG 9; FIG
7 is an alignment nenber of the present invention; FIG 8 is a top cut-away
vi ew of the optical interconnect systemof the present invention having a
pai r of fi bthe feple bal€ chhedetrale énoludes d mating emd andrageaend baang 2Colkr @oudteds an
end cut-away view Qf Fl 8, taken at line 9-9: FI 10 is a side, view of
The al | gamotieasanihedprrls ishyes 36 ond ingeiish 2o e s T Shvced Borein v 17 | 5
perspectivepatikal |y cut-away view of an alternate enbodi nent of the
receptacl e of tlhe present invention; 25 FIG 12 is a top cut-away plan view
of the receptacl in af ethbédimbit, hakassivapatailalecohRect @ is prdsiddd3congprizirigapplagt - anay

plan view of the receptacle of FIG |l having a correspondi nge receptacle

for recel vi PRfyainelydmea wating end which drasnsiqngtyconforms toan S gvde Hberiapdcs i r st
t acl e; ~ ' . - V] f
reﬁgggegcvmet %&Pﬁ%to{)p?@ggﬂc@ce%gg{g%q énddagage 21(1)1%%25(1: o§wg? |)§I\%Er?ven P’tg%taglrzl G 1

Sa is a secijepasd thioughthe\fiewbady dnbia ferile Baling enafledbersiand Frfale ddineiG 15

is a sectional rear view of the optical receptacle in FIG 14, 5 FIG 16 is
an enl ar gedwithisrthe aperturs. ddeieraule gichideshgvielpdiedgesp ridiei feramele isa meldst pdastiot t om
ferrule half of .this invention: . FIG. 17 is | arged isonmetric .side view
i Spl ayi ng feblediadio e GinsR Rt G e boRn e grou e ey BARF on:

and Fl Go 18 e BBvéleH &{p388f | l6! ThY FaHIOs flfed6f AT FA%L e Blike hOI NI N
wth a top fO ?erru e hgglg t[h% ormg‘#'{eéri—}rt\ﬁl}?eS enc%rrgfassed y tﬁ?gﬂlgﬁ%gntion.
DETAI LED DExnéfer Ruifade KaFvingH¥-grétntsNidrain AR kd-milestddBivbatifd a pals of Heeelpd esent
invention relates to a nassive parallel (MP) optical interconnect system A
preferred %88 ment of the present invention is best understood with 1 S

f . - . . i.sGl i .
of the present i TRt s mhgsie ARBEt oG BRfocld s Aoy 2BA LGprRE" ! O
recept acl e PfirdthBodk! FSRINmeENMeRHhORvi4l gfdot® forfnedSn BfikNhafor ufhdedfop bot h

the MP optical connector and MP optical receptacle interconnect system of
t he pr eent receivimgtan opticak fiter, 4 setosd blosk bavinga sdcond mwdjos siydate abutting Agaimst

assenbl ed Nge %?s:[t Izﬁza?clr sgzgfgcré% tl:hos‘:rﬁr“?t block and a housing having an end face and an aperture

for receiving the first and second blocks wherein a portion of the first and second blocks

extend beyond the end face of the housing. The second block is formed of a polymer

material. The second block includes a groove formed in the second major surface. The

20 first and second blocks form a ferrule having multiple fibers. The first block includes

beveled edges being rectilinear to the grooves. The housing end face dimensionally

conforms to an SC style fiber optic fiber optic connector form factor having an end face

diameter of approximately 8.99 mm x 7.39 mm. The housing includes a rear holder

mounted at a cable entry end of the housing and the rear holder including an aperture for

25  receiving a fiber optic cable. The first and second blocks include a mating end and an

opposed rear end having a collar half mounted integrally with the blocks. The first and
second blocks include a mating end and a rear end having a collar mounted thereon.

In an embodiment, a massive parallel optical receptacle is provided comprising

a receptacle housing including an opening having an alignment assembly having an

30 alignment member for providing alignment with a connector received therein. The

alignment assembly includes a pair of alignment members mounted within the receptacle



20 having plug body 10. The plug body 10 includes a mating end 11 and a
cable entry end 12. The mating end 11 includes a connector end faqealg. Imm
a preferred enbodi nent, the dinmensions of the mating end 11 of the pl E}P
body 10 dinensionally conformto the formfactor for an SC style fiber

optic connector as covered under Japanese Industrial Standard C 5973.

Ther ef or e, : f forml. { i ; s QX4 ; y/ X

6. 00 rm P GRf 2 PR ol e FRASEEforte IARPRANIR Almty el R

al t er nat e effhediigmnés asdentbiieinpludsea tneams/fon tétainingealighment members iwdthin fignni ng

t hrough the plug body 10 is_an aperture 16 (see FIG 2). The aperture 16
comuni cat e31EERGH Assemply.c ldperrgigatian meaps inetidss piras BaviRg adigk poriign fofe pl ug

body 10. Ex f 15 i _ _ T ch
conneot or 5 e LiphOSiARial AEnBR THRSRue A g 130 1'dE iRl 1O
the ferrsl emgthbeayiongrd peveled eddebdfa feBulecpdrhlia e thdjbesuefates dihthe errule~ 8

SCP 2002 ferrule includes a first half 31 and a second half 32 being nol ded
of a pol ynehalyes eFheqeceptagle inpludes lptshagma hbg receptagie mnchised prjopaningiwbichal f 32
abut each other at first. ma or sukface .41l of- the fir hal £ 31 .and second
or sur t adgaepsgpity RO B St 8RS0 cBlic bHEplable Bormd shor efiine 35c
ferrul e hal Bpe'ﬁln%?;@fdppfaxﬂqg@]y\é_ghgﬁ\kwgﬁﬁ)_ng its major 5 surface 41, 42.
Mounted within the V-grooves are optical fibers 50. In a preferred

enbodi ment, twel e appmibgliménther method ofhfowningoam optical rconhestéreisr plorided.

Al ternate enbpdi nments may_.have 2, 4, 6, 8 or 10 or re fibers cording to
St andar i o ERGiTE B Sep D8 i siicnR Blockasie SRR, Foaminigh f3d FRerudas
bevel ed edg LenLegi 80; & £ R0k & Bnddrdinh | ess
than the w gtgﬁ%g? &E’ﬁgpy cg&b@%ﬂzem err lgﬁlgl%?g %3@8%%%‘?@%&? 1e nma| orB
surface. | nagebih b fesulediohotheqflastiobidokchalves. [The aesthod fuvthet ineludagg theown i n
FIG 3, the V-grooves and the bevel ed edges 35 of the plastic ferrule

hal ves 31, 3steps ef mincher malding plastic blask halves ifrom reanolddnparb heving BEIOVES used

f L d..i .ih which f | e..hal 2 i nj el
ol ded. ThomRerh@ BB il fio Bfeleh Aol ooyl e kR e 0048, e pIHARIHR, o1 1
such as1® | indiidthgGhe SbFY ofifNeitifiBra dokdPih i e @isbivegot Dfifstgalf Sdcufik Adeddnacess.

A master tenplate is formed of ‘silicon by anisotropically etching the
desi red nunbalf taod fixst halfaemovingdheicarh pinsy inserting ihers i the groewes and sequning

silicon blogk and on the s desjired spaging. .The bevel ed edges are forned

1 il £ aneoyByTTIERs PHHBE BRaoVeD T MEHOR SHhsralh ecke e Pecursd Hien Ebesite | n

t he bottom r s I ' e sl

bl ack. S nosrs Reeys BfiSicl e WIREh gy Bkl PErel® 3 dimod by' Msckionldl) e
cryst al | ogr epliihg giloteemd Bevdlditedeedimnulgineovstpalonid\éyaifigedphiviisnesf whdpéinf | ber s
mounted in the grooves wll be in line with the center axes of the

al i gnmedft  nibsisenter axes pithersteovesare in lineavithe the|certerangs of the beveledpdgssi dbeerrul e
formed fro i J . T - QL0 . i I are
formed by %%E‘?ﬁé*’%%?‘m‘é‘# ﬁ’{ﬁﬁ%ﬁ{g? il%o%ngfig’ kﬁéﬁ% pgaglflég%r %%#%Igpﬁﬁigf%% gatr chi ng
t he gr oovestempldtéleTKEaREhEd where i the PRistidVblokk RAnjebliérbinbRlel BE a Airaétisighalll

material from areas of the bl ock ere grooves are not desired. The naster

tenpl at e si $taldopolymee materialhen ni ckel plated in order to make a nold insert
havi ng the negatjve pr.oportions of e sili.con bl qck., The silic bl ock is
then renmoved frot %énbrd@gﬁﬂt’a%rtec%ﬁcge WEEE'S BWH“ieﬁé?%‘Pﬁg F%%reflg?‘gwpﬁen
used | msoNilohde ertbly haOl palf e ARGArerfls bl ShRRHoAThe/ s

injection nold ing toinjection no plastic block half 33 including
ferrul e hal énd3franeiiding alignthentvatlr a firstipormector Baving\s ferhde havisg gtabves for§ SEP
2002 half 31 and second.half 32 of the ferrule 30 are her roditic, a

st ngl o ol dAEYE R ISeH eRaRen Heeeohint 1% Srhatih Secnd S Ao Frocelei hal 1
33 1's ol defleyidl the B SR RtnREROMN RN, e iHNheh8hd HoBidil for Alernilah Withno
grooves 36 al‘}cl)é\kg ?raj or snur ace 2’1 an gDeve edggdgegllo%lﬂgéndrferrul e rear
body 51 i nchsetong conhéchor Havingr & d¥ffesend 8ligmmentinnshosvtian . thé fifsh eomieotor. @hecess
provi des for the etching of 1 the grooves of the silicon block conpletely
Bnd si il t affe POPRGRIOHBEX INGRIER A HITHS waqmrqfrbeleaiqrgpr&y%%mme%es.
According t I grsabove description, it may be understood that a nulti-fiber

ferrul e having precision aligned grooves and edges may be manuf act ured
qui ckly, easily and inexpensively.
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10 A further preferred nethod of assenbling and termnating the ferrule is
as follows. Assenbly of "the ferrule 30 after it is injection nol ﬂeﬁjSiEp 72007
acconpl i shed by placing core pins (not shown) in the grooves 36 of the
first half 31 (see FIG 3). The mmjor surfaces 41,42 are then placed

t.oget her to encl ose the core pins between the two hal ves 31,32. The core

pi ns extend bey - f Rabntesnigi : sily
renoved. The tm%%gfﬁggﬁg%mt%%%@g&e‘g{??gééf l@g%t her@%&éi@nﬁ@ﬁuﬁmﬁem cal
bondi ng or movide forhnioptjcal Aecspldchy aszsBmbBewhichGnelddesvdn Gftidad récepraclei fon

nol ded sinul taneous]y with the ferrule half 31 includes a recess 58 from
whi ch the d&savipe adirftand prcend cenmectpr, Marespee fealy ethe S5 gpmisetor inreseived at e

C e NG S e o SR e R Sl K Bl B, e
opti cal 5fi hegeptdcle g, R\ nhdtdrMRayHa00 ¥ Ferrulk Hat SchiRk BevdldiPedpRs thaPi NS
may have a di aneter of approxinmately ™ 1255 m crons. The core pins are

renoved, | enaternth hlgrneentinheang Ovithiny thegfiret peepade palfs Sgidisfuvther; theaseeond
precisely aligned between the top half 3 nd bottomhpalf 32.and are free
P om any” diCPURIE AR F By e epit faCmatids BPna i A85s halk ietinior ¢ he

V- grooves i m in
this mnne%ﬁ%@i@ﬁé@%&ﬁ%%bﬁ#&%&g Fﬁ%ﬁ%ﬁlﬁ%ﬁ d[B gr%%%grg?ng t oa%tg%e
descri pti orto met@mamodate rtheguitle piisGthePebyt élaniastiegrthe exded dorr separatOalignnenown

prior tq term pation. ile FIG 1 shows the optical connector of the
pr esentl0i nVBSRPES displogerkherein) y assenbl ed orientation, FIG 2 shows an

expl oded vi ew ofy..t i.b i : t 0. n e ﬁgﬁ : and
prior to the terIPri na |e%)n§%?%éeﬂpfv§?{r1[}ﬁ§ %c’léﬂ%iﬁ‘gt ﬁ%gﬁheatﬁﬁ i%}caq%tgﬁ%(g and
optical fi kpiodilentThigy providecton ar congére fibep bplidat ferds et ihddvdwata pdir af | ows
12 ~ 8 SFP 202 for the entire connector to be assenbled in a factory so

that it ar mymalyepposing fomilealyesithas have jpiped tagathentpdefing mmpartadibeneptical n FI G
1 or the connector.may. he. delivered to the fie in a di.sassenbl ed state
such s shaWRDYh IR 1o thisRipot Gl AR sl O il halhs FuiRFRAER YoREr Y ot i on
of thekerr | : ¢ ! [Te <K} 5 of
stri ppilfrslg aa”%?(%??ltl ?%ée\@mg% éﬁl gm ﬁrﬁ%frhttﬁgmggﬁ%quggﬁés pr o? %ﬁggﬁaﬁﬂﬁ

pr edet er m rsixdk. dlhs fizst bevdial/amigd malgdhdnrteiconatained wathirt dre of dixl ferrale halves axtposi ng

the strength nepbers. .The stripped cable_is then jnserted through the rear
hol der assdHfisidey dn sipilar fashien. sgeendrviertically ﬁl&wg sallmayedncluded VB PRe [ | i of

portion 71 j i C 60 and
arc 11 ber &7age Bibie bIPQ AdiRbudllerBbighall o BRY fonlfe nalFR SRR 00
length 10 qfdel Pesceadid weveRdAge mbP e bSCLiitAin¥®vithiti dnb ferile€h4dlL &t thd\sHcoed
assenbly 70 may include a slot along its length allowing it to be placed on

the caBle sideer assenbly. The parallel array of fibers 50 are then inserted
t hrough the col l.ar, .55 so..t hat .t cable is received by recess 58 (see FIG
5y and 't ho 1 ber 8 St s ipef SPHeAL R0 Fegioh 157055 25° SETGTE MRt e r ol o
30. The reqfgs pRLM t‘%&‘elwfé‘t??ﬂﬁl £0P QS witR WP 6E MISCR oplitalIsty1d Rlriuds, OF
bend relief 15’ner}§lel}éfor t eccalfeggGO. The nmul tiple fiogelrssg,re pusﬁed

t hr ough t h&Hedevelbdedies smytbhapaceth along tie fedrule helf fa dngage pr alignowat membed t he
ferrule end face 40, The fibers_are then secured vvitg,i n the feryule 30 via

cheni cal b&HHNEREWitkinArepsntanls fos mating yith, spothes pptcal dersde.y B alignmenhe

ferrul F vals i i i act |

Cor p.» ooy Befsliin thé Tk 5 doffatt Rt With FRbyt FAAHG iBh e

Ret ai ni ng 28cdphatds 48 desdridled Herefrd gThe aligiohérit endnoliep mayRackide duide, pifiothat ) .

Anaer obi ¢ adhesi ves are preferred because they cure upon exposure to air

and adher e axtend wishig| the reeeptacly fremfhe OPROIRG éigqcr epsical R‘gr%wﬂ)e%gaﬁﬁﬁhw so be

used such 338l &”é#lfe? et We ?nﬁﬁgérﬂgqq?ﬁgﬂfs' The adhesive may be injected
o] e rrule or r

from either eng f ugh w ndow 57. The adhesi ve
secures the fibestHl WirtHek,thé fiBerorticaPiealeddr dther doipoutitts Snidirdhé@bmanagcur es
25 the ferrule halves 31,32 together. After the adhesive has cured the

opt i cal30f i irempris@a sasn Qms@p@go‘@ng A ARiseE0nYsHded on lassar gl resin gamposHeddi nent
of the present invention  the ferrule end face 40 may,.als ave nolded

o ound | ne T rOsER R ot Mt fudef SHigRiEL Aam LR HoupolRtitl Fna GBI s

Pat ent Nos. 5,333,223, and 5,193, 133 which are incorporated herein by
reference. The 30 end face of the ferruge 40 is polished using standard
pol i shing procedures so that the optical fibers 50 are in an opti mal
condition for transm ssion. The aforenentioned 13 1 8 SEP ?0~2~

term nation procedure may be easily acconplished in the field by
technicians. This term nation process is simlar to term nation nethods for
single fiber ferrules such as SC connectors and is repeatable with a high

. o ~ M T N o Y b1 Y o




In an alternate nethod of assenbling the MP optical connector of the
present invention, the fibers are placed in the grooves of a first ‘)fgr§ﬁ$?0m
hal f 31, adhesive material is added and the second ferrule half 32 is e

pl aced over the first half so that the maj or surfaces 41,42 abut and
encl ose the fibers SOwithin the ferrule 30. The rear holder 70 20 is

installed ontf ﬁ)ge gtable a(rild the ferrule.i.s ins%rted into % e pl u%body 10.
Due to the BRPGHSTyICRs AHd pory sesins « Addisiver SBcH pE mopoeystilineworkagicy
assenbly an i i I I 5 : i nal
assenbly of i]l(te e sl\}%Pag%% ?&féeg?ﬁgﬁ%%ﬁ%ﬁg%%@ﬁt%Pégﬁxdéog{g ngkkl%%%&%glyf
acconpl i sheth inpreass ek degrehsy sefectedgihypicaiaihataoteristédsa t r ansf er nmeans. Ret urni ng

to FIG 1, the plug bo%y 10 al so includes T-shaped_slaots 14 on onosite 25
sides of the pl ugdhptsdnd ather tratures i dhe myentiomarg seboforbdeiew in tei fallewingan
rel ease gle . . i i yer the plug body 10 and
provides§fog&?ﬁgﬁgéggﬁufgé%%§é§¥?%§ngkéFﬁ%E%@Qgggﬂ%ion1a receptacle as
described in U S. Patent No. S, 233,674, which is incorporated herein by
reference. The plug body 10 al so includes detentes 19 which protrude adj
acent the T-shaped sl ot 2NEIgESE Nl HE RRAMVINGS, | ease 30 sl eeve

81 FIG 8 Liding off. of the cable ent 12 of the plug bod
10, The <l aing £ 1 BraseRteei o coRdule iistefSine oy o0 o,
sliding over theF;@_bjgaﬁ%%gloaegywofaqul,entry end 12 of the plug body 10

and past the detente 19. e sliding tab release sleeve 81 includes tab
rel ease nenbers 8IGwvhisalperipdetivervigw ofi apéatklalftod thetpragedt myertiast; i di ng of t he

oo Bl 50" £ obfa i ahahes biSeS APe BB ERRS RIS SRt Mt Bl
al so i ncl udgs,enidh whiRir af ﬂ’%e‘?% FiY cBhtbcto? JFIFREEY i$ M dwAf Beind idserted thtb R
gripping the plug body 10. The Elug bogy al so 1 ncludes a polarizing nmenber
19. The pol exceptaclg ofithehresedOingasiones t hat the plug body 10 is inserted into

a receptacle in the proper,  orientatjon. In addition, becausge there are
multiple fibers Elﬁ-%ﬁﬁ{léalaweémw oHEIG. drshavmesocutapay yicshet the recsptaglei on of

the fibers g}q@ . jgnated. It is common for nmultiple fiber cables
to be nmarke %pﬁ%&g{e‘g‘?edﬁgﬁb fiber "1" as shown by marking 61 on cabl e 60.

The rears hol der FG. &8 a\vat-hwstobREewe 6f ihe redeptadle dflfigs present! e emtssietakén/at30,
may al so be correspondingly nmarked to indicate the position of fiber "1".
Thi s mar ki ning6-6 and\iI&i B e when the fiber optic connector is assenbled, so

that the first fiber posit.ion of the fiber optic connector may be inserted
in areceptacle E&L@ﬁn&i%ve%{aﬁmﬁﬂéﬁ%?Q@@Bﬁﬁ“’fﬁﬂb@r optic connector is
inserted on the ¥p5086fto 'cQanﬁ)h@iefn! dtthe Bbﬁ'l?al htétdinedt dySRnPoKhE Btaeman be
transferred according to preest abl i shed sequence. Any ot her neans of
desi gnat i nginveetigmisavingapaif of fileroptit tommeygtoad metel avithdreal recéptacleng to FI GS. 4
and 5, the optic i nt erconnect system of the present invention is shown.

|
MP opt i ¢4l connegg%r9‘§ap§n RBRVBLVIEV Of filGel dekeah dne Pdh from MP optical 20

tacl e 100. L DG af Qs 4,1 tj 3 i
|t o matabl o wi t ARy i BEde Bick! F o8 gideifent nell de T pEQAP RNk oras fowm |

menbers 110inlBIG.&MNd housing 120. As well, a receptacle outer housing

160, 162 (see FIG__8) encloses the receptacle 100 and includes a pol arizing
sl ot thereon for FIGCdiiypergpestivepartialiicuinawse vieroof analiemate embadingant £ theo 111
and the housin ézo f the receptacle 100 are fornmed to dinensionally 25
conformto ’éecFIi%ﬂ F°8§1“1PECS§EE*§F ¥ eceptacl e formfactor as covered in
Japanesgs | ndust r ppd;, B2 a9 @atof dut-aWdy pldi $1eWS 8L thePreBipt&ls by FIAS 11 hgkdiPat
optical connector 5 of a preferred enbodi nent of the present invention has
been fornedlisel243t it dinensionally confornms to an SC style connector form

factor, it is i bl it t.acl i | at 0,111
S OANENIL 2 F SR I L N e
si ze havi ngc&&sP@ﬁcﬁﬁg feker ;;br?é@g kecdivitRy WidReQbr G SEleiBLoth aloLattithed t6- 4 MM

However, the nultiple fi rrule of the present i1nvention includes an 15
~ 8 sr~ ~o~the firsfrecaptatlgyl i gnnent nmeans within the interior of the housing
120 of the receptacle 100. FIG 5 is an enlarged view of FIG 4 having the
receptacl e housing |20 broken away to expose the alignnent neans therein.
Mounted within the rectangul ar

9



chanber. 121 of the housing 120 is an alignment sleeve assenbly 130

preferred 5 enbodi nent, the alignnment sleeve 130 is fornmed of a mel z§| S[él 2002
material. The alignment sleeve 130 is generally oval in shape, having its

el ongat ed edges bowed outward. The alignment sleeve includes sidewalls 131.
The alignnment sleeve 130 is split at joint 135 which abuts a boss 126, of
the housing 120. Fihel4ikiagopeidiv ¢ REMTP k3findctorehgagediwith the opticd] réveplatiact ed

st at e havi ng(im nt 135 tlaﬂvly gri pping the bosgygf% Upon insertion of 10

t he connect & @rm@toreﬁthuuevmomthu n the alignment sleeve 130, the sleeve

130 wi I | expand .G 9). anded al i n eve is

posi ti oned Wit hi ﬁf‘ghlef%%? nglg%t"hé( “?I?te'ﬁgQPtl“'ra échptgﬁg {:{C'Fstelr ein. For
exanpl e, approxi I bet.ween t he
interior wall mﬁ?%@%é?@% ﬂ‘ﬁ%&f‘)ﬁlhf%{ an ré%eg{a?}tﬁlﬁsqu%énded ext er nal
surface f the sFI:tE\Mad Issmnldilargéd isbmenld ddvreietv dispiaying fikCorodmans side d5a

adj acent the sidewalls 131 is an alignnent menber 140. In a preferred
enbodi ment , battem Sryahalfehthiniakeion]40 i s nounted within the alignment

sl eeve 130 via ag ng. cli rin e 152

whi ch attach the g%ll’] Sg %gﬁﬁorfl% F@g e’“gqtgpe?ﬁn%t?'ggt?gﬁi@g Pﬂi‘ﬁén&t ¥t 152

i ncludes a féﬁ%mféftgﬁlﬁ%uoﬁ'%dhook portion 154 protrudes through a

wi ndow 190 (see FIGS. 9 and 10) in the sidewah 131 of the 20 alignnent

sl eeve | 30. The BIG. dﬂriaamtenlmg@bisomddc visw ofdks hastom ferrulgdialfjdiningvath atopt i on
154 an ein an alter e enbodlnent the alignnment sleeve
130 masl(i &egkalé@eé%ﬁge ﬁe’é‘tql%ﬁgga%'tpgdt‘ﬁ?lt”é the ali gnment sleeve to
receive the al i gnnment nenber 140 therein. Upon mating of the MP opti cal
connector with the MP optical receptacle 100 the 25 latches 110, 111 latch
with the plug body 10 and BERAILET:DESCH DN ORTE
the alignnment sleeve 130 The al i gnnent rrenbers 140

130 engage the bevel ed ¥8ges43s RISEERRIL), " &P gnnent nenbers 40
have tapered en t: ¢ abut
agai nst the tapg'rfe%&eggkgs}n%}&to gggkesg%%edr%ﬁ“%% Jlleﬁ ?%5 %hg&gégn%%lo to t he

maj or | ongi éygebmnalA peefemed ambodiemnt of ﬂtwguesmrmvemoﬂéte bestamdbistood vitkf t he
al i gnnent rrenber 140. The al Iﬁlﬁs ment neans of the present invention I‘OVI des

for a spri nigferengs toyEGSmlskp. t dnl2yange3 discloge theMB epticconneciered

2t the bev ol giens GABIYE FAGR By PEAq X0 idphel e ik ppfieul Stcplioie 3 e Frh%e?h Con
within the gléfiontaid FIGSEYS, §3Rd Widlsklobd Bisth HHRP opial EctiREQbSarAMP b

al i gnnent nmenbers 140 under pressure fromthe spring clip 150 W | apply
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100, 102, i sfrem az¢as g thertlockewihere igrasivesianegqobidesitedl.gnnent assenbly having a
singl e alignnent,_sl eeve | 30, Mwunte ithin the. alignhnmen | eeye 130.are

al i gnnent nenber.gﬁellﬂﬁs,tirﬁffmplﬂtf'eﬂ ?qr’gﬂﬂ&{s ‘%@%%lyl%‘%vé’ﬁéﬁﬁq W@%‘E PR?‘PS% ssi on
of m salignj : ebﬁ‘%% [ e 2 (itdESlock Re@ks ed 10
W t hin theq?F%%?rJelﬁg%rrea \éﬁg‘?‘g}o&gﬁ%ﬁ?og?ﬁeﬁ/gﬁﬁ%{{flgg dl(;lféeﬁ%\lgct orSCS, 6 from
each si de jme@hmwived front the tesultentrrreld hsect and tHMoIdBsertAs thenstsed mncvajiinotion

includes ferrule 3 0 which abuts with ferrule 30" of a sec,ond,cog_g;f tor 6
at end ¥aceWith othepympld 1gsarts agd incpmorated ivtRoiniestion mojdtopling fo inlsRter & will

connect or - eesH AR odhg LRI U T e e Bl o 12 e e
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20 nmenber 80, such as a spring. In a preferred enbodi nent, the spring 80
Ras a rectangul ar shape to correspond to the rectangul ar aperture,16. The
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arms 153 al so hold the two alignnent nenbers 140 and the split alignnment
sleeve in relative position. FIG 11 is a perspective, partially cut-away
view of an alternate enbodi ment of a receptacle of the present inﬂe&tggm.mz
The first receptacle half 200 includes an outer 15 housing 260 having mneq
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be nmour2sd the fermele halves 31,82 egyetiek.e hal f 200 for receiving an alternate
connector having a differing formfactor. The ali gnrrentlrreer£ers 240, 241 of
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connector inserted through 30 t irst opening 225 of the first receptacle
hal f 200. The first receptacle half 200 shown in FIG 12 is shown in its
orientation prior to assenbly to a corre¢gpondi ng receptacle half. 22 8
SEP 2002 Turning to FIG 13, a receptacle assenbly is shown having the
first receptacle half 200 nounted to a second receptacle half 300. The
first receptacle half 200 is the sane receptacle shown in FIGS. 11 and 12
and receives an MP optical connector of the present invention through the
first opening 225. The second receptacle half 300 may




5 have any orientation which allows for the reception of an optical
connector for mating with an MP optical connector nounted in the Li rst
receptacle half 200. In the enbodi ment shown in FIG 13, the secohd SEP 2002
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MI ferrule such as that manufactured by U S. ConecTM However, other second
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recept acl e $ledvie 834 QSee\HIG. 8 whipk is atigched Sverdpe plugibady 10 anl mbvides My thogasgct or

470 through the first opening 425, the plug body of the MP connector 470 is
engaged by @isgnaection(of therplpgd Snese weeptack as desiribed i Eife BatentNo 2333564,

| nserted B ikampre] MGpRTY reRhdee Mo g SPALTO AER it iustBetehiebda.
acconpanyi nghicAcbiraad adjabett tﬂ@ﬂr-élﬁfyéiﬁﬂéfﬁwraﬁ@%"mlﬁﬁiitm% Qawhelbdse MP

connector within the first receptacle half 400. The ferrule 430 may then be
posi ti oifed sleevieidih (seeddGi §)yfrom slidifg offief the cahle esryegmd d2lof theqiliig tigly 1100 Thppose

t he second receptacl.e half Q for engagepen i t.h secqond conpectar. As
wl th' pr evi HETE BB aRI AR Aleeve Hlds mpBoER ARG Plug oY 4P b Sz oY go i cebisy
therein, inserts into the second receptacle half 300 via opening 326. The
MIP connector 25 370 has an MI ferrule ?@d face 381 that includes a pair of
gui de pins 440a, 440b that oppose each other along its |onger axis. The
gui de pins 440a, 440b extend fromthe MI ferrule end face 381 to engage a
MP ferrule 430. In accordance with all enbodi ments enconpassed in this
invention, the MP ferrule 430 may be precisely dinensioned to engage the
receptacle 500 and alignment neans thereof. Accordingly, in this preferred
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5 wth correspondi ng bevel ed edges 435 substitutes for the alignnment sleeve
rentioned in previous enbodi nents, as the two connectors engage tof § SEP 2002
adequately align one another. Wth reference to FIGS. 15a and 15b, the
first and second receptacle half 400 and 300 have differing cross-sections
and formfactors to accommodate the respective connectors. FIGS. 15a and
15b show t hgntFyeeMe td iofehé PRESHAICIO QAE pait thdGeeReOrd the RGP UAS tedial f 300
and first receptacle half 400 uSed to interconnect the MIP and MP connect or
370 and 480sleeysfdcincludes,tab Feleasehmerhbers 82 vduelpride ireTHshapgedadats 14 apdiuponf

P R RSB B LA S PR T
comrec o TSR s BBl IR SEOTERED okl

cor r espandi agheceablecantry end 12 FibbédiRirfac8wtaid infppingtthsplagbddyp 0. aPipaglggnt t o

one skilled in the art that the enbodi nents described herein are not
limted to Bady alsednsludes apglasiamganeraessilgn Tihe polapping rmeeRes 19asaresdhpidhe | n

hi : . . . | . Cihth
brevi oue. riasPoy, (s REENLONE 4 edBRENGH. ploBfr SRARSSHC 1T aBROEX SRRt | e
i ncl ude MechaRiaeembMipEOfiberaps hpuatel avilie el Bahle 80, thypropet efiénthtiorcomaect or

desi gns. Under the known art, MI _connector design nmay include MIP, mini- M,
M- RJ, Mro-filers mystalsobridesighatsdh éris spmowinfenmyltipde Gesrdiahlgs thles waxkied to
Additiqnal ly,.the conpectars | oyed with thi | i cati,on i ncl ude
VAGH ¢ e clesietate ARGE 1" on dhovariay mkhe o} or eante B0 o The ssbnotig Ttk ol o <

i nvention ' ' ' : pr=To | es of
25 var i abl UL Py 35 BRARTARIY aRemBRICOHRY atp R cSRRRRAGREY pOPEL L B RRRLAE O

Wt h refer efig gositiolr bffibdr6'1" s tThis maixig Y isakigisle wieh \the Bb&raptiorRBhndctordifiown i n
a proxi mal perspective co%i sing a bottomferrule half 331 that conbines
with a top dsesmbled sp et thedmstfiber positia) ofithe fiberraptic corsctor mayderipsested 3w (FI G
18). For purposes.of this disglosure, the ferrule 330 wll .be refergenced in
coni unct i orh TeRmEciReR R oA Bel e b sttt B iedht s R oR B her
connectigr s &Hﬁ“’é‘idb,ntﬂe'“ﬁrs@rﬂbe?ﬁiwmeal%ﬂuﬁicﬂ Yat NGahObee transkBfed QbFr&ingd38 amy be
di scussed relative to proximl and distal sides 391 and 392 of the 25 ~ 8
SEP ?~~1 | preestablishedisequence. afumly othpr meansuif designagiag tiapositioh F3ibet SHomay i n
FI G 18) reipectlvgly. In this enbodinment, as shown in FIG 16, the bottom
ferul e hal A3 WEE. 5 bottom front portion 3S3 with a first major surface
341 that includ a. P - ) 336
extend axially a or&ggﬁigﬁsl'rqg%i&rg}’ar?‘(é)/rogtg%?]}ﬁac%@%f s?%&%ggﬁl%g’gslé{g%;‘%ﬁngé mal to
a front endsfsheen 3MMBoptiaEEdnt&tor fXd SHowal ih 68 tunfifatddScod@itionebn M bptidad be
the direction of insertion for _the ferrule 330 into the receptacle

( [1 ep ][ esént decapiacia ity Refesting 1oFIG & thg MP optisal GoRBPIONAIS |int9wtﬁ?lwitbdégl from
i i 341 i i 9] .
The upviar d GeaRtelb iR re it PAPMRIALs Rlep SBRRAT T G1 BB RQRIAAE) -

the proxi meAs welle réceplacle i@ hBuslRf | 60362 Bed FIG. Bfléhciised e estepthcle 100edd 10
orthogonal or in a bisecting direction to the first major surface 341. The

upwar d wal |ingi8desaspodarizing slob gheseors forf rgeqiving olarizing membgddg. t Bhe fatelxi mal

Fi vt out ormenie -5 SeEmd e tons ol e YeceReie 97 ab3oORR o Bimpeiopfd . T
conti nugus LaRphAg aHBLoRHRTT kiR redeiSleRAnAlablbr 8l QVre I Jdpahi e IRl

surface 341. The first bevel ed” edge 335a may be defined-in-part by a
maxi mum 15 Stefidard O $273| discus3@Bprevibusly, Asitbe MR optical comector§ eif eprefaged 335a

of this enbodi ment is.contained within the bottomferrule.half 331 as a
ity © o CAaRmeg Of e BsaE) oy ooHER BFA Reoh SrTROEso Bt & SPERAnaly SPEBRS. 351
integrally el e ik kach i fAsRESSes
the first ntg?%?sg?tygc%&%%tgﬁngg%&%%@gg gsggu%g‘r%tarbg;g{l@ﬁ é\ég%p%?get ri b%on
cabl e t her datthend1@,dh1 ai hvading $20 and fre ohtenhidusing il 60,063 o2 @tadfdrd IClsgde 357

surrounds the recess 358 and includes a bottomnmating wall 359 and bottom
mat i ng 381 otreewptacle, size dpyingeans fterieh shamberdinensiors ab gRpraxymaiely ch0 g ex

per spective, of {he e f L NGl L0t bls: | ' A
bott om cut -e7dgtm§781_fr§19}re&§r:’nit$169 Hﬁ#@lg gir?tefjge}éﬂ%% ?ttﬂgﬁ%gsrgrlhbﬁqoh%gﬁhgﬁ%i ns
the distal side 392. The bottom V-grooves 336 span axially along the first
maj or 25 surface 341 on the bottom fronfsportion 353. The upward wall 380
extends across the proxinmal side 391 (FIG 16) of the ferrule 330. The
first outer surface 385 integrally joins a continuous bevel ed edge 335a,
such that the entire bevel ed edge 335a is contained within the bottom
ferrule half 331. The incline 381 accesses the first major surface 341 and
recess 358 contained within the | ower rear body 351. The base 357 is
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Wth reference to FIG 18, a top ferrule half 332 is illustrated joining
with bottomferrule half 331 to formthe ferrule 330. The top fe”’“l?;ffiﬁa{?@
332 has a top front portion 372 containing a second major surface 342w 1
a set of top V-grooves 343 that precisely aligns across the first major
surface 341 (FIG 16) and the corresponding bottomV 5 grooves 336 to

ort hogonal | ipéNéd aliBemért ¥ans WithinARE intd it -of I hduSig 190 e ke rl@&lgiac?egl?()o.

i ncl udes a downward "wall 390 that spans the second nmjor surface 342

axi al ly al ong t hElHi5gs ah eslacged 389w DAFKS. # haxingf the hdcoptatle hbhsingi p2Gbxbkem| | 380
al ong the proxinmal side 391, Likew se, the, do rd wal]. 390 includes a

di stal si e fo PSP tienaETagne Tparis; TSFeiR-o o MORRIEH 41 i Heerretangulane

distal surfgagg i : - hi secti i i t second
maj or surface ?%gjtzlrﬁgaﬁo%\%\ﬁgggg\g% ?Ipélﬁmé?t[ g‘r?g% %?%rﬁngl hlg@éelggwg&reréjg%r

sur f ace 534 Zemabrudlirtlerst] the aligraens sleéweck3 035 foried alf iagumataiit ntatankal.dThe diégnment om
cut-out 378 (FIG. 17). As with the bottom half 331, the downward wall 390
has a secortesyatldp issgruerdly oyabintshane, having e slongeed pdges bowed uayard.adbe 374, A

second beve i s f ec rf .~ and

t he di st al A_éll duél%ggsﬁ?%gg&g%s sg({r?ggﬁ % ?%/h?]{hr%@?l%ﬁ%&%és‘ #&'ggﬁ#%gfﬁjgl;ﬁz? Xi mum
defl ected |whieh 36t a bdSs Y26, bf teehduking 1202 Tak ligiRAge sREwA13(RR&hown ackor dance
wi th other bevel ed edges not explicitly mentioned, the second bevel ed edge

335b i s cormest gerirastedistaty Raving jeini 185 sighidy gdppiog therhgss b2f. f Uponingertign pf 332.

The downward wal I 39Q fiuxzther includes second, i,nter]j ur.face 393.t hat
ext enddt oyl eneriore pid Ffeond L Aigpmeehs8r 18 FRBRREI R oy
ferrule ha'efxpéz% (SE'HIG O Fhk FRIE ekpdidbd Aligridentlslbe ?&g&ﬁ'ﬂi@ﬂatﬁ&ﬁm&e
contours of the upward wall 380 -at l%he proxi mal side 391. As shown in FIG
18, the twholsing sé thahininap fre&l$ Floatttierd8in? Far exanmleyapiroxidiatdly a 004 imhbulffer made
fromthe sane nold., The hermaphroditic_feature allows the optical fibers to

be i nsert ecrehis\Preidest Ratweersths datenarwalh op Hisgsseptpcieshamber kil ndsthg fullyng 332

in a nanner f . \V i i e
onothor 1 reXpARied Bxis shebied Ay Bl drhONBRIRGL Yelle B0, MGIANC
of the ifser radjReitahe/sdewaills A3V & ah dl@ﬁn@ﬁt&ﬁerhﬁbrtlhe. BESFeRned pB6&istent, thé> 18
fiuther illustrates an upper rear body 37S that integrall ¥ adj oins the top

front port iadign3nnt areinbien d¥Qde snemmtesdhpithin theealignments pleoye) 13thiaup Spring ecess

t sh . di A f | hody. 351.
bor 1 phor al ciad30n 288 Bring b ] shakiniles 5t 157 Ve dShel SRRt i R o F PP
shown) whi %g&lﬁ@&%fee@é‘?ib. Oftedrm 123 inclddes aHiobk 288én w%.hTﬁéJﬁédkeﬂqrﬁ&{ gsgnce to

FIG 18, thetermnation of the fenmle 330 may as a final step require the
par al | el arpratysdesfthfdulgh ras wiitilofs hBOfsdenFISG.9 and ¢Onhimiheesidewdlhi Bl ofthe 60

h in FIG 1) to be ] ted.th h t . dy ,351
Fecel vl byigaeiets sBevs 140 T iR BrmPGp ) o eae St dieshack
ritiall e ‘ . t bog. . d vi
cabl ¢ 60"t AP S and et i, Rl opBfinei? te WgnAER ERETIEC, T\ 2
have 2, 4, rhay Bawerhobk portioiy B54 atehed digestlyttortlie hligihan diede taufdceive ither

cabl e arrangenments, the ferrules of this enbodi nent incorporates 12 fibers
spaced eit e oembera40 therelhe i ndi vi dual bottom V-grooves 336. Once the

optical fibers agre. i rt [ ive . i rqyul e 10
hal f, adhesive ggpe norﬁ%?]ﬁgo‘?gbe?%?so pﬁé@ c%%n%g pr%ﬁégchg?\?@ggéf %Igﬁ kP‘lgrEsl 6’3‘%
second 238 Afitches'116d¢$ lakhlwitti thdpRug body 2 0Uhe sidiftaydlusly, the Retute 30T énserted Ul e
330 may then be forned by joini ng@the bottomferrule half 331 with the top

ferrul e halwittggothe \glignmenie sleows 120.r (The lignpeent 3pamberg 19020f5the Jlignmsat t he

o "The 1op SEVF 40 e s bVt 55 S ehriin g 306 Aot Bt A0 T
bott om cut -1t t@p%?ed SIRYD thdt thd g%veie?l)ed%ésd 1961 betibeme Remhay) soubabdinstIde When

the top and bottomferrule halves 331 and 332 are joined, the Tirst and
second ver ttapered edges of 8&0alignched®Mefmbers 140raidt hediunddd tp thé mgjoedongitudimat  at
the proxi mal and distal side 391 and 3 of the ferrule 330. Simlarly, the
t op rrat3l>6ng ape goenter Redy ROTHRR i 4Y 55-?&?%(- ﬂ&@f éh%mm?qtgﬂewre@agﬁ% he
botton1naﬂg§h&. | : ﬁﬁ@@g' : this
way, the optl C F@tbné%glgggglgg E%E%Qﬁﬁgﬁ“tl ﬂg’d&%& rkoﬁl%gg’%%%ﬁgr e pr I;cl)’!téeé?k%tdo nk)?om
peri pheral exposure upon application of the adhesives. One limtation of
the prior art is that the joining of thg bottomand top ferrule halves 331
and 332 causes adhesive fluids to seep through the sides and periphery of
the ferrule 330 and into the bevel ed edges 335a and 335b. The presence of
adhesi ves al ong 25 the bevel ed edge 335a and 335b can cause the engagi ng
al i gnment nenbers di scl osed herein to msalign the MP connector 470 when
interfaced with another connector or optical receptacle. In this
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28 8 SEA' ~0~~ and 332 may be joined by |iquid adhesives w thout the
adhesive dripping or interfering with the bevel ed edges 335a and/70r8 §g5ty002
Therefore, the bevel ed edges 335 are continuous, w thout inperfections or
m sal ignments that may result fromthe application of adhesives or joining
of the bottomand top ferrule halves. Mreover, the beveled 5 edges 335a
and 335b ar : e Vexd r: L i h t
i vi dual | e S eCmkRoRR PG 18, ShmE AR Bact I WnEHORE S0 G,
Rat her, t heFi@$.8,9)ht detdescleBedgendsl Midhis waly, the farubest3adonapsn imbatien witkin
stxength and rigidity of the resPective ferrul e halves, 331 and 332, as they
are i nt egr athsjalignment sleeys B3 Gwl g ghejrgomm ceers apd thaplignmepbmembgrseldur e

that the fe i thi e t : r ct.or not
e bk frebic ot bl 7 138 B0 Pirot Rl Ees GRARERSY
receptacke #ite S0kt gRlbevaled adgesi35bfdie RARRSION THEMVP @BLied] cOhnedtor 3NBndR"
differing formfactor. The exact dinensions and design of the ferrules 330

cont ai ni ng insertpd wathinithe dereptagR5H0a isdn 33Bnditiey th ;atk withiacsdcand MAraptios!

fact , i ncl udi t.h li t nb .bei | Ho t
(ectors, | ncluia i, oL guuent TErec s el sl ovedoneterg e
335a and 335&&3}5@%’}1% ?%ﬁfaﬁh&eﬁ% £¥eﬁ%@}e€&ﬁ & oW hikch ookt Es IRAL AP YpHEA

process. Thus, connect or or "ot her connector 1 ncorporating t he

ferrule of tdrecton\eint dnospposing diveplicny todthuedMPesigesal didhedtbns. dhe segpnded t o
accomodat e guide pins protruding fromthe MIP connector when the two

connect ¥ s Eaceptapled@2inelndes ac pwhighecomysunirajes Witk thenehapibar #21 pf the
Connact or - nbgaing f2ORERR SIA0GE oRRealeBuBa 160 HRARRMEMAE Bln it 1 o

14) that prQfithind8e paif OfcHaliDelsc1 O thedTst ahd G608 tecefthéles flob) 1027 TRULLIGI cagililr f ace
inserted within the second half of the optical receptacle 300 (FIG 14).

The gui de nberuederstoad dhatrtbie Adgimentanéembdry 140 gunyéronhe fostvepenthgelfesf 885a and
335b of the ferrule 330 upon its ingertigon in the fir receptacl e hal f
400. The pr M@rﬂgléﬁ‘\ eWFeH}%‘flﬁig tQﬁ’QSS@PQI@&“@&QéQ (gﬁg&ﬁbaﬁgog b and
t he gui NERAASH, 0 i e [eRRs yaal d farcas that
al | ow tﬁ% t wo coeznlgzglt gﬁygé}:ég?irg%ﬁ%ﬂfgegég%ec@ andag?’a%%n%e?%gﬁ o&é@%s W th
little transdfinestons whithds inkértl in it deborkl BedptacleLl(Rris guidedyengethe alighfenteed

for alignnment sleeves (as shown in FIG 11) or equivalents I1s renoved, as

the engagenmsmbers {42 s thesshegnd &cesof theofermidas i Y of deyymating MF gntiealt 30
f o d it h. Al i scl . i i | | gat.]. it
Should be. apTPURE ot bieisBly et el TigmRR e A AR H i et
ferrule of fdpufesARiAGBRAENIRY pRVIdToPERRAA taflsrisdibh. "HEAdRSthe li¥hi@nt of

connectors not explicitly described herein, including M or MAC Il style
connect s. theifkmples is, totaly uhderrthe mfluemesmidbsiavd dignmentmemboi nent may be

desi dt t MT CH t i 1.hi i,t ahl .
Cocentact o asoafin b e M H1SRgRaE Aot oottt 1 Fiyt 181 SEeblpcking
speci fi cal | yroflRabfAY, | 18, IRl iRleWigeReddRRR BbriBns RchphSwitDEt MoulRE ¢PbRHeES

whi ch include” alignment nenbers, guide pins, or ot%er al i gnnent neans
descri bed hplugibtodyH&t Upnnofufldnseridom ltenienkisg projectianail 148 spnisg ehsnd thiet h
further referepce.to FIG |8, another readily appar advant age .of this

i nvention i gh"ﬂlpfgf 1% Feorder;tp Jack thes |‘§’%@ﬁ8&%§°&é 5t"8%ﬁ@éi"8?‘iﬂi@?§lﬁﬂ‘ﬂ%&9@ri ng.
The fersale i @B!n}é rsmﬁg 1Sl i t i.ques
known iényt hgﬁgﬁe}qf)n&gﬂgéﬁr ance \%fogh pr g{/?}%{g&égs&%@i@f o%r&qﬁgeggirﬁg}g?et he
preferred pimoipraed. "Hodiener, ireg proferedl erhihwlimes] & slidiagndtatcteasdslede floismed of

silicon by etching the desired nunber of V-grooves along the
cryst al | ogr B§sdi 2 discapred abeve; incorder tp engegp thedReking prajectionh bl B andspessdci ng.

Simlarly, ' pev d,.ed 335 i;s. formed sinultanequslyein e
silicon by g’?ﬁ?’%"%@”ﬁ%?ﬁ% Hi'eog@e °Pﬁ°%‘h‘é°“?‘8§§%éts RS ‘%eelreﬁl?%sgha? m3§@ or
332. The nopBbpth@atignes of the ferrule 330 may be efficiently manufactured
with the ferrullae hal f by providing for the upward wall 380 in the nold

i nsert.30rhe f or nEIG.dndisdlosemthe\NP opticdl krecepthéle nesemibkyl df ti3Gfrese@Oidventionsande used
to serve as,a precise mpld for the cut-out 377, 378, just as fhe cut-out
may be usediSLOR CHAVRYAFW taken pidine &6 pf §1Gy 5 &?e%pt%g?h veswséeiéw,s PWE
formation of the bottom 20 ferrule half 331 is also preferably an exact
replica of the top ferrule half 332. Thys, the invention nmay provide for a
symmetrical ferrule 330, where the for ion of each ferrule half is
sinplified and hermaphroditic as either bottomor top half 331 or 332 of
the ferrule 330. As such, the ferrule of this enbodi nent may be nore
efficiently and precisely nolded than other ferrules known in the art. The
master tenplate may then 25 conprise one ferrule half which may be plated
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manuf acturi ng techni ques may include etching all or selected featgr S ff
the invention 30 1 8 SEP 2001 directly on individual ferrules. StPISEP 2008
further, the ferrule 330 may be nmanufactured from precision machi ni ng

techni ques known in the art, such as chem cal or dianond nmachi ning. The
f-errul es and ot her conponents of the present invention should be nolded 5
from mat er i ajofinddeetogdthe?\o fottn $eGpling] R DivAmbDLIRNELRE €31 cGtmuakhting

mat eri al s shoul d have | ow shrinkage factors such that the dinmensions

pr o?/i ded fr dherehetwesn.d arldengperptaciesd &Qer&aggi@ﬁpd@ héomgjeélz%r ﬁﬁ@l datelbon ;
Loed o . ( . ; .
porymer. whdrds 100 i TEEY 7 RsFRAZTRINAR bt B | B Lot it ine ©

material. NQRambér 121 MMVEARMdd iR RS ChhBAH ib tHerliBhfEn sieBre 14D, CAMBHRE&Stoithe ¢ hE
density of the material, which generates inner stress that affects the

di mensi ofal ialignmeénttsteeverbiCeisispding ditpr 56 \aad alignment siembeisnlid@y1da whdihnmn foomal
stress has been found to result in_warpag Furt hernore, war page nay cause
axial m sal i%ﬁ@ﬁ?l’?ﬂm& h%{@ ?EecPF‘{SQP"sm’%ﬁq\e ferrul es and cabl es, thereby

resulting in tr a“ﬁﬂ?ﬁﬁ%# : d.95te alli%uﬁé}l?ﬂ{fgﬁ.@PQO% E%M%ﬁg&rﬂrgt%ﬁ%f gﬁ’”e

preferred enbodi nent I's’1nvention I ncor por at es qui d cryst i ne

pol ymers t hafsecoid éhe 1¢Bplteyebe seen g theratighmentangmisar 1 40 iwludes b fitsd vedioéd!
shrinkage factors. Accordingly, such materials have dinensional tolerances
that negl i gidiametar perionmbfdiadiagenti teelitsh end ped2 anpst acseaprdl ireduced liameter

i ncl udi muf ti - tic. transm ssi . I uitable.liqujd
crystal Iqﬁne PBBH‘%}’E@?%@E “ mess‘*ﬁ%‘r@ F’&%ﬁ%nTﬁ%d@‘\?ﬁ@f"é‘}“%ﬁ%% &Y by
Tacoma . 20 jLiGR%P than $6d §ebid feg_ta@éd Bk fer g&ﬁbhqas.' O SIdiESH HELARK bR ¥ | ow
di nrensi onal tolerances for nolding ferrules and optical receptacles.

Speci fi cal | ynchedes adomidyr head pditivarigdic ahal hdad pertioncdds ofittee seeond eneld 430Thio| ded

conponents enployed with single-node fiber optic _transm ssion, which
requi re pred@fengementingavides farrilie cannessembly olcthpealignment means, ofabe dreseny| v,

i n anot her e . fhe .invention f ennl i £Si

material t hi&eﬁgog'nﬁ&ﬁ%ﬁn ugntﬁ’ﬂ%a\?/‘?gﬁf ﬁge@%p‘i nwaggcﬁﬂgéﬁgg_r)é’@gféﬁﬁesg J%?hei n
extrenehy praﬁ@hﬁx@nﬁél@@d&%o&ﬁ&d thB!h'on fib@rtiofﬁb_qsg,qsll r&%&ﬁmsn@ﬁoﬁﬂﬁé QithiRy pe
produced by enpl oynent of materials exhibiting | ow ani sotropy or isotropic

properti es. wihdowsilSoof deyalignment skorys &3¢ éxte FIGBebn anfl 1Dy igomient
roperty, includin hysi cal..rel atjonshi ps deriv fromstress-strai

el ot 1 onshi peeisenagbart e slid Rt e ARehon ety it echrtmd Touthe en

30 of |ineary;; Lan ju j opi ¢

properties r?xlall qg@f\tl gl’tgf \}gpﬁegﬂefg(%?ée(g?é?kfﬁ%tgdyﬁgﬁgf i%ﬁ%ﬁ%’x ﬁ?ﬁg&{ he

physi cal pr @pgtidnyl3sofmhasprieg cBl 150.~ T8e fird? end 122 iwhades \aenatrowafifst regfuiced
direction corresponding to the direction resin flow upon inj ection_nolding

versus &0 sediaipeten paten 4 pdichesnaples the aliggment membsy 140-tg, slidg feom, ther figst o ¢
enbodi nent [ ' L I d
15 “recin' SePapRdRS BuathY bt potol ThE e Ok BT S T dorfihe SBRER
t her nopl ast ibedpportien 1#DEA thé alighnydnt hembér BI0itoWird @l secdhidaipening €36. The fisbl e
conpositions of thernmoplastic resins with | ow ani sotropy include resins

such as ULTEM 142efthealignmenpmeggber 140 shesabutsifbe herlepesrtign d 58 whthesgeonstis

changes and nodifi [ t.o th resent | f.2F j Ss: i bed
changes and ofBbE 19880 B ek IErBhrFRLH o448 B 4 £ AE I ulee

nodi ficasi opartity14% ShigtanedRBY theRGW pdrfien 153 Mill k68 withiif e AR reuose of
10 the present invention and without dimnishing its attendant advantages.

It is, ther cliasnsser porfionridéd In thistorisntation.thea)igpmenimembiir 4@ will thes notbeabler ed
by the appended _cl ai T~ ~~

what s al s HyBrved gy g gt slegys, L0 s il P POk GRgiang 3 154 Form

arecessed surface with the center body portion 149 of the member 140 assuring that only

the precision surface of the member 140 contacts the beveled edges of the ferrule 30.
30 Turning to FIG. 8, a top cut-away view of the MP optical interconnect system of

the present invention having a pair of MP optical connectors 5,6 mated within a coupler
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an optical receptacle including a &st and second heir a fast aonnactor
.ncludng a lust feonile) the first female including at |east one b¢wp@%p 2007
edgc, said first oo>ma~or received in said brstlral fof said optical

noopt acl e; a second connector including a second ferrule, the second fenual e
i-ncl udi ng at | east one hole, said accord connector rect|ved in said seoo~ad

hal f of sai ®rdyPiapsicak weeniecies K00, HRds shown. Recoptonie prtembousingsi168d 6218y sai d
hol e of said d.feaul e and.nated. wit id beveled cdge .of sai.d,.first
fomi o i n- orharn ahacter BpefeEimitEceutis dod DEmpRi Brsii R bRt at i
optical raoqGRChD, 88§ eYepticlccl0di 1R 1s MAVME IHbW S, & b Preferfddodifedt, Pi N

mounted within the optical rxeptecie assenbly. 3. "The optical receptacle
assaonbl y ofaneuter iroasingvhGl, Bi2ris preserft hasing andintieg flankes d06J16%. Thowcoptacles

pluuality of aqptical fibers. 4. The optical r ptacl e asaanmb of glaim 2,
hbet ai i She P02 apkeds Pouas SR FULimPLHaRRbeE 0L h Yoot 1o PR Ao 5
The optical .06 I | s A LAt : f the
opti cal rece‘{)ltﬂggrgg a8 egé g%:)@é%lq%lr%’ ?é ag?tl é%xﬁg&ﬁ%ﬁ%ﬁgégﬁggxﬁg%gg%l%ﬁé
assenbly of agiembly Shavidpehedingle hdighmant bleeve 130t ovomited | witlsinfthe dlighfnest yl e
optical connector. 7- The opti cal rcceBt acla _assenbly of claim5, wherein

the se~eot ~@leevarlddrase mignmenvnerakers 404 4ip Theyalignaisnt awrmbbhprevews the3

o~ = =g g | Do~ ~ 8. SFe 7w~ ~TR s~~~ e

opt i cal 1 ec paistion & mieRi i ordeg BerveiR e b nerpppetell e, Freed O
provi degof orwitig tMPaBgnthent GAdink Qe § phir HF NP topeicAaanettdersns fratdyachnsidglea
for the MIP stylo connector. 9. The &otical receptacl e assenbly of claimb5)
whcrom t he fioinsig withim the seceptaples | DQEQ2. f Hrfirst oomupetar § insludss fsrruwde 38 mdieha

~ f t ' tyl ~negt | U. Th tical
fgggpt acloramgg’zt%@ﬁ e%iegﬁgpggg%?n%@ﬁ?’ep%ge’?raent%g%(?'orte fagt glro :otcgnri des
for the MACH Sty'Whﬂé’{&ﬂPf&;%itﬁ”éiexh&ﬁs eaey fflt bordBelor St @Al bPRLERS, iy 2

MLY styl e connector. I. "The optical receptacle assenbly of claim§6,
whet ai n t he elemesits dre misoffauridin the fientiad sccoad colmectoP6sThd fermba3eistnoountedd t he
socoeid formfactor provides far a styl e connecto 2. The opti cal

rfacep]t adbe ?@Mﬁ?aﬂﬁm@ ap pf Ah R]NB?{\"&:’SM 110Ke?lﬁpfep@£ﬁ ¢ Irsl';@ﬂi{d&é PRIt fear fAds a
P annect ay . *PoIER) ThecBha 3 E bbbl ety b b Pchmaflmutberiaciflil |

optical recelys RauR Haltfeb ReérdeOORidisah tBeh@6@itierC The spedturéd 06 iRhERY kteg 13.
potariszng nenber of said first coturxtor., 14. Tha optical receptacle

asstt nbl y OThelcellan55abutatie stepul 3rsottlent dhetferule 30 ensypobescepe theouglythe feonpend al ity

o, Lathes gtV huda HE e i P 3L i
8 SEP 2007 lnehbk8o, GO0 A5HrRp! LE fprefefaRimd6kRndnt) GhesPHRg 86 hid 4 fktaApdas econd

roceptacl c half
shape to correspond to the rectangular aperture 16. The spring 80 provides for resiliency

in the ferrule 30 so that upon mating with a ferrule 36 of a second connector 6, the
ferrules 30,30' may have axial flexibility in order to cushion the abutment of the ferrule
end faces and avoid degradation of the end face surfaces 40. In addition to the axial
25  flexibility which the spring 80 provides, the aperture 16 also includes a larger diameter
than the collar 55 so that a slight pivotal movement of the ferrule also is provided. This
arrangement allows for the ferrule to be aligned most precisely within the alignment
sleeve 130. The spring 80 abuts against spring support 74 which is attached to the rear
holder 70 which is mounted at the cable entry end 12 of the plug body 10. Inserted
30 through bore 72 of the rear holder 70, is a multiple fiber optical cable 60. The cable 60
exits from the strain relief portion 71. A bend relief boot (not shown) is attached to the
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a first connector including a 5rst fettulc, the first fenvle mchgdl 7002
bawei ad edge, said first -ferrule being m;ertod Into said fast txeth|e
hal f; a second camector including a second frntle, the second ferrule
having an end face uosettod inp said second rccepteck half and a pair of
gui de menbers that engage the tnd thcce of esid second featnle sad . egage
sai d bevel edstﬁﬂﬂxeﬁéfp%ﬂh&: P73 obder b Qinhif ti Si8din P tRe bzﬂﬂ'e bher é:ﬁ&% 1ﬁf6xﬂﬁé| e bo
the sacond ferruilo. '16. The optical receptacle ass~bly of claim 15,

wherei n the qminectorf 5.gThetmblesiflie attachedtortheireaeibldert /ity setrrerngrtio€ te strengbt acl e
aseanbly. 17. The opti cal recept acle assenblg of claim16) wherejn the

first and scusm@essHibesably €0 tastheholder Z0 g9 thehtherfyrogs aRiﬂ‘tefiéo theseple 601“8 Tho

optical rece L aI f
nas o tast T RvaEeRER N Hofer 1 Bdto e RS0, 0 Bl on) 10URB RIS
wherein saida §l@diﬁg\@|alfs}!@d%m|ﬁhxbﬁlhﬁchhﬁ§ tad 1R WleiBerdsR antich slid0forWdid in
optical receptacle assenbtaé of claim 19, wha~in sai déh&'SSﬁ.c form factor

U P

conforms to E-shapestsjotd 4dotabuidagainst lomngnﬁ@e@tmnsdél? of hermas dtkebpby of
ctahti 20, whaegein I d,second f mf.ac6 or s

connect or . 2‘?56“1?%%15'5 qeéﬁ?mf’@!? 2adaeey géeeﬁﬁolfl?gB’foj laﬁ‘ﬁ}% Sl&fv?bragpﬁll he
first form fyaglgypeg &fm&dtﬁsottna B Befth bdj&BBRA 0eks 8B thOMOBERPY of
connect or conflorms to tho M TP style connector. ? SEP 2002 r,

#~~ | ~| ~ ~ Othk plighoBy 70.~The-MP;optical connecter I Alaly tmﬂie r@ﬁove'ﬂffmmﬁtelMBIopncal
receptacle assen&% QC))O]; claim19, wherein the fast formfactor conforns to a
MACI t st 24. T6c optical receptacle assenbly of claim 23,

W ;erein the fasty & oM n e
eocomd formm fact o~ %rrﬁlrj\gqgﬁ?o %gﬁyﬁg%%%@g%égﬁgt& EF&E]?LI’GC% ﬂxk&l?

rooept ecl e adtdibebloyis elicii Thelfddepedety WOrndlides Siecehathbénr2n fM@Irmdsd withinahes to
a MACH style connector) 26. The optical roccptacle asscnb~y of elairo 15)

vv]tler ei 3 sai chgoib arélzi;elnﬁ@rahgsmar?t Sil;ﬁe}’gl-'i(he?he abignmensigee h30 isrsphit etjeing 43P f agt
4
i stal st de. Rfsee ih Fios 126 of e REEetREL g TEE o ARG AIRRE 130 oo

front pamsti aiofd¥d fﬂﬁbr@orf tHeséprﬁ'igJ 1550 WD inefudeLERI AN USA hiving|thd Yook
i cdividw~l optical fibem a fast vert ically aligned wall protrudi ng beyond

the first nejostiorslfi4 Ihe haokipaitiond 54 pmupldmmhrmlghshm;ndawfwofmai@meadge at
t he proxinmal  side feat.cut-o unni.n sai d di si de, 28.
The fi ber opﬁl‘?"ﬁ’ﬁl I%Oerg'lﬂ‘%‘te@fw pheg‘f’ ng 13 503%56 PHRg C Eﬁé@tarf:ﬁb? udes
di mensi ons o t I ghed
wal | . 29. Tﬁ%i% er opti csrliﬂ’l‘11 ﬁﬁ%h%dgf}%% %]lgﬁbeﬁ%Exhﬁéjs 1¥0 %1

envle conprising

ferrule SECQ@t:heffaxlriﬁleabJ Uhé aligrivemt n&&hﬂprﬁ@iﬁéé esﬁr&gtfomld‘fapmﬂuﬁaélwhe t¢econd
hal f containing a second front portion having a second nmajor snfa,ce for

recei vi %9 a thregaoungs agrinsyithakavelsdiadees 35 panlel ta thamaion syiraes 44142y0f4he gned
wal | protr Udf‘eﬂ'glebl?ax&ég% 1t’ﬁe 68819 5‘n%equ%hoorf the’ ?Jn%(fe 30 within the receptacle 100, the

alignment members 140,141 abut the beveled edges 35 of the ferrule 30 and cause the

sleeve 130 to expand causing the joint 135 to separate and move away from the boss 126
of the housing 120. When the ferrule is removed, the joint 135 contracts and abuts the
25  boss 126 and the boss maintains the alignment assembly 130 in a pretensioned state in
order to provide for a low insertion force receptacle. In a preferred embodiment, the
boss 126 is integrally molded with the housing 120 and protrudes transversely within the
chamber 121. The ferrule 30 includes first ferrule half 31 and second half 32. First major
surface 41 of first ferrule half 31 abuts second major surface 42 of the second ferrule
30 half 32. Each half 31,32 of the ferrule includes grooves, such as V-grooves 36 and

mounted within the V-grooves 36 are optical fibers 50. Such a ferrule 30 may then be
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36 r a,:N j~r ,~:T _ ~8 SEP 200? ~~.~~ ~~r~55 ~$ Z ~ JU. 20~ 0

al ong said distal side; and a second bevel ed edge at the distal si wea Q’F@ 200
The fiber optical fermale of claim?29, wherein said first ferule hal f  **
ca~ains the fist cut-out along said distal side for receiving said second
vertically aljgned wall. 3t The fiber optical fcrrutc of claim 30,

wherei n the igRedpcrending © thempiniggmzed MP (optical dpiserorngat sysiem AL he present

proxi mal side. f~.:r~eGei e ' . ~ [ d a1 . Hber
proxt Il o g 95584 b SR ER ol O e Sblindf vl B
plurality of afigrrhenyninfey£ 840, Rf1 dfRRShgrident Sdéve. dual ap~tieal fibers. 33.
"the fiber optical ferule of claim 32, whaein said second fennile half

contains a pluQal FIg. Iéfdiscdesesalside yiewoofahe dlignmestmeans 0f therpaesentlimaibntinmt dsc al
fbers, where said, ond V- gr.ooves 0 sajd first V-groqves. 34. The
S5ber optital S}f%ﬁ“}e{é 2CIT¥F%L§’§,“CW%%§? i&‘éﬁch‘%ﬁ W%ﬁgpgégg‘ﬁﬂmémf &¢-0dges
arc spaced t Gag r Ldg Bk0e fh onpgctior, 35.
The fi ber op?}cgg Zxro ra%lﬁe 0 clfggi Ygfghsglp%esr ealh%ﬁ?ggrlﬁdlvIIB 5@3}9 ggté"l cgﬁgfkfebro Ful e

has a form f getien 153 piotrader thiowgh vindowMO(sdfithealipanieat-sléevedB0. The afighifént
optical ftmlc of claim33 whetedn the first ferrule half and the second

ferul e hal f 8leeverpesembin i Hincludes spring Thes F508end b and integrel hok agns d5%fon 33,

wherein said_fi.rst and.second bevol re s d to en e at | east
one. gu de pi FPEHR Bt BE RGN Jredets, A, R Bogk 2135 &t SelieiPideriens §5°
G5 5 ~' 610, Rold e alighmisht mémibérs 130 it an a6z PBsition folthe Sib&R se@Rin. ChHle HooRY! €
of claim33) wherein said fibs optical ferfule bias a formfactor that
conforns to amdAld aso/haldchea tvex alignm® mentfersd 40 apdt the aplitf eignoient dlesverinsi ng:
a pair of nutyally opposing feaule hstvcs joined to define in part a fiber
opti cal suppEﬁlIlact‘VFé’Q? A% or roaviviag et ieaat one optical fibs one of said

Lowat ths the ot hopion 1age Re¥EEtYE el Egety YRl oAl ol I

edge cont ai nggecaptaclei o the predéntsavéhtivaauiie firad ieesptate hdle 200 sichides @n categnd
verti cal\gs aligped wall included within one of said fe~rle hal ves and
n

pnt rudi n¥P t hbeusing 26Q bewing dnnesaeesptaste 292 gwuatefl dherging Fh¢ putst dousing 266t ~d
side; and a s nd _bevel ed, edge tsi wi.i hin on sad fentte hal ves
2t “the secontelias R EnE MeBER a0 Rrct AERn R rlefAe 2007 o cotibPatREea: o
~St and ~oongchstuelk sl sesiee  FIR 13PM6ghtt®in Be Shnee ratcpratle 200 ighh dRgrithéi. 41.
The fiber optical ferrule of claim40, wherein the flit support region

contai ns a pmeamslinelyding aw plignmentassemyblydaring fasinglealighmienigsi¢ave 239.dalhipd o
I it f Li | .fib . 42, f:pG ti | f I laim4

Cher ei n & ne. VB & aligsREnt slgtn 280 5 afamtfendioen gatiay Vihg abevhet

43. The 40 bejssaRblyGibventy the h%nﬁﬁisﬁbﬁbr}rg%%i?ﬂggrf@ﬂces $é§§eé{ o MitcoRieeRd

bevel ed edges are”spaced to engage at rre gui pin froma 1VIT
styl e eoanxbferrule$4. Thaligninent meansc atd abgmhentafleevt @130 rebeivetanr M optieal f i r st

and second bevel ed e s_ors spaced tQ engage_at | east _vn uide pin froma
MACIt style gqgﬁﬁq;eq%a?_? .5) whichi%inserted &rougg tl?e first opening 225 o thg first rccgptacle

half 200. It is noted that FIG. 5 is a view taken from the first opening of an alternate

L

receptacle embodiment. The alignment assembly of FIG. 11 includes an alignment
25  sleeve 230 that is split at joint 235 which abuts a boss 226 which is integrally molded
with the housing 220 of the inner receptacle 202. The alignment sleeve 230 operates
with the alignment members 240,241 as discussed above, for FIG. 5, in order to align a
ferrule of an MP connector received therein from the first opening 225. The alignment
sleeve 230 of FIG. 11 has the alignment members 240,241 mounted therein via formed
30 cut-outs 254 which are formed integrally with the alignment sleeve 230 and hold the
alignment members 240,241 within the alignment sleeve 230. Upon insertion of an MP
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45. The fibs optical ferrule of claim41l, wherein said fiber opticaJa 2007
ferrule has a formfhctor that conforns to a MI style cod. 46. Tho flégp
optical ferinle of claim41l) wherein sand fibs optical ferrule has a form

fectox that confont~ to a MACH style connecfor. 47. Zhe 5ber optical ferule
of ol ai m 39 APCEORTeNEE the 5t ORBIED O Breirel reespfaslril B0, theidlig body of

conposition w thsa | aqtr ) j . i 6 _resin

composi t1 on Henp2pufgladt egite? by kifRa 10 A1 ind i NEAGLEE e TER of e
000si stiug ofmpedntettol ¥l BE Mmseds WRhiNTRS MR sle@eB0EPOTY (RS hafernd® A
fiber optical ferrule conprising: a top 5enule half includits$ a from

portion havi egbadimeppef Fighjlds ondy a'singls alignnent slaevecdd0|iemeahted iima reagpiaglea
front i on_hayi | ' face: lurality. of V-g-~ f d
the upper saBPBMLY Of i st eeatede nalf 200 gl hplher sSepratie ity HovaYeEdthG t 1
the fiont popgd nff)ﬁlehﬁsers%b,tzwﬁ]&@db ?roﬂ?éht:)augmﬂeﬂtfawevmwﬂ)érygﬂa% én)aio

bard, aing the Tront portion of e bottomfends half at a proximl side)
end the upwath? melhtiny fdbmged266) facey bt setohy endyayad in brdel dvvatigniho nlignavwawar d
wal |l integrally formed with the fhont portion of the top fenrle half the
downwar d wal pleesa 230 Vit a corrgspopding éeqepgﬁke halfite be attehed thergte,p The tgcsplagler  at

oot oL S AR Ll AL A e S M RS e
J S - I u
borders fge for@thctBPddséedh tcResoRihAintibe Hol & H@i:lclf ofthe Fed6ptalilS hutd matede.

c
wherein the first cut-nut receives the downward wall; a second cut-nut
fornmod in ththetaip fIhrialternate dmbpdeiimbntzofithe fiyst venegdtacke hakfe2(0i shawnpiorEIGoi 1 of

et o2 PSP BBk e sl e ERA G 3,
J UL 2000 artfd I s48e WP : '

oxt e-g al ong Thar B SSnEANCe! B TR Reh sheFiomNeY § [N ralady ity

bevel ed edgeofi@ntatiot aml plog whdyrthan greviduss ashld-fibat cynmectoen dinogrmalmothg ache

front portion oftha tg&ferule hal f. 49. The fiber optical faocule of claim
4B, wheyl3saj Howevaitthp MR optical eapaeater afiiRs presespinvertions maw msluds gwelyg eptieder

tical f . ¢l ai m 49 ' id tib~ tical f h f
Poctor 1 a Hosi Shich P4 tipeatd{ Hofind SFoh lcPork il b6ispoffib tor Biacihes 0T 1
of clai m 48, ofiRAHtIaP FibdrsPHL biHeP pk&adushye kadh e rﬁ@lﬂ{i}ér fibert Siftical Wb¥dectry! €

connector, 52. ~'he $ber optical fatale of,claimb5l, wbea~in the fixat and
second bevel Eaereforpe thedirst regeptacks half 208 oalywreceivepai P optiepl cemmegtongs digdosethe

fib i cal le.of cl.aim 52 herein the,fi | ed
edges are opingpisd venioh A € contePRRfinE siedfd rickSrR BR300 G 45V Bsf o i
styl e commechmourtéd tokhe fifsk RREptaRO &R0 m&mﬁ% &1 At contlBstop hivih§ e

first and second bevel ed edges are spaced apart to receive the pair of
gui de pi ns pdiffering figmnf fapter.a TMAalignment plembers249, 2541, of the first receptacle half 200

will aid in the alignment of a second fiber optic connector to the end face of the ferrule

of the MP fiber optic connector mounted in the first receptacle half 200 and allow for the
efficient transmission of light waves therebetween.

25 Turning to FIG. 12, a top plan cut-away view of FIG. 11 is shown taken at
line 12-12. The first receptacle half 200 includes the outer housing 260 and mounted
therein the inner receptacle 202 having mounted therein the alignment sleeve 230 having
alignment members 240,241. Latches 210,211 are integrally molded with the inner
receptacle 202 and formed to receive and latch an MP optical connector inserted through

30 the first opening 225 of the first receptacle half 200. The first receptacle half 200 shown

in FIG. 12 is shown in its orientation prior to assembly to a corresponding receptacle half.
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55. The ffber optical ferule of claima8, wherein the fiber optical ferule
i.s formed of a resin ooniposition with as ani sotropy of |ess than b%ﬁ
where said resin conposition consists of at |east one resin selected Brr?UU?
the group consisting of polyetherm des, polyethersul fones, and epoxy
r-esins, 40 a~~1~~~-%~.". ~88EP20|~CTtU~99~455

oS ol 8 (U 2000 5B A0 L L BSAENL A PP BRIk P

conprising the steps f provi d| i'ng a ast front

portion havipaff 200Enbedted®d #Eecohd fe’t@pta@lecﬂxaﬁﬁobe%b fsteecépecelyRf 200 iguke
tha~in) tax first front portion also havin c? afit vefically afigned wall at

x prwanal sisdme recptacle shaveinf FIGS: 11 and 12 and seceivesgnaMPlapticalmosneateraf theyond
the first major surface e attia on ef|r ortion,
and wherein ??8“%?%&@&?‘% gﬁ%ﬁﬁgﬂnﬁgﬁ/ ?'g%%e%gg Lecepiag eﬁ\ﬁifabbdg%ydge at
the proximalp,gé gy oﬂéxﬁﬁidﬁgwﬂxch %ﬁ rt‘ﬁ‘e ﬁE&aﬂt{bﬂ'offah BBficatchittddtdr8r MadngP OV ey

provi ding a second fetntle ha |nc udi ng soco~ front portion haviag a
sxand noor stitf aa, MFf opticat ~@aneudorf monntegoiat thenfist seceptaeiz-balé 200001 dhe

ticall | ~ ,d | | de, whet t ttd v t ||
211 gned. wat ETRRRRSHARRBL AT L hdhe sesoR AP OF e g ?ééxaenéga Bairseiindl 1
I th te d
wal | i acFUZ?%S‘@PS%%%&3“@%5&%%3@4?39’%@%?&& i B By S Ot 91

bondi ng ~oadcwevtr, bthet e2oPiccRaclSsialves BO0 Y pRideTor teﬂéﬁtloﬁ&jf@ﬁclﬁwdoaho to
ti ~0o x~cond maj ar sut~Ce wherein the first and second vertically aligned

wal | p~&0eatcomtestons imtiluding adeAGTIME conneotor susapfasturedioyoBergleeEnics; Ingeort ast
aed second bevel ed.edge 57. The t hod of cl t he. st eps
of providi ng® ety Opas sanBegiarss Thy alienmeat mFmE?rg?%? Hf H&%ﬁ‘?m RIS 1t he
fromportio f n
Lhe shond vasdEp@tle bl 2GR0 thelcafib) 32 b fiteotiy %Sg%tﬁdfé%‘%%ﬁ%ﬁfd M AT

with the seddlighmentoffaabiresponding eécdnd cotectve othel ME opitichl mneotmfmaimm
i ncl cvdes a second cut-out at th%pom mal aide for recel ving the |yrst
vatic$l |y aWiliimshednst receptacty half A00h dter sxamplg; s MEP qpfigad copnegtor maypbe

port ton i ¢ irkted BEARA e hendomilin 3265 r 4she ReBladl BRESQ aifCRild 00
therein for o?ﬂﬁ‘M’PPB&mﬁEtoﬁvﬂl Eé‘?hd&ﬂ?y 18P hligmtent inefibers 240,241 in order tomate3 SEP
200 -n X

-n - ~ . ~ Z00 ) nmet hod of claimb56, wherein tha step of

appiyiag t hehdacndﬁngs mﬁstheMTaH’ ferrujeotot the cmﬂ)faccalftlfelMBrconmpltarcfesulame]tm

bondi ng mat eai.al risin bic adhe ives...60. The net of claim
Sb. 1 nel udi Mgt e dmreeeaiacie TaR000 For el thodligdHicat BTRER A AL TAY 1 he
met hod of C'bgil ePld ih Bﬁéey% sideeof\ﬂg, %@%ﬁé@p 1?& ﬁﬁnﬁf‘a‘ﬂ&%eﬁ@q tH¥d Shi ug

t he opti cal ers wthin t cured er opti ext 62. The net hod
of oi ai 8056 grodveatit which hbempte:al fibers| aie dndunted. t oad alternatej embaiimeste ¢theof t he
fast fatale half. 63. The nethod of ol aim56, whereia the V-groove is

machi ned | ntabgmnent&rﬁmha]sdﬁoééi magyebeyeceined by ggovee farmed H&Mﬁe edges of the

met hod of cI f
sui faca of t |§1r§es W E&Pg %&X}%%ﬁ%@@ ﬁﬁ%ﬂ 1J1‘t9@f_)°vs£e%l§§ﬁv\%erel n the
fim bevel e@e@ﬁﬁefetrﬁlermhﬁedim%@ukhﬁ thé F¥dtredeptacttchalf 200. Such a receptacle

assembly 200,300 allows for the coupling of optical connectors having differing form

=

25  factors. Therefore, it may be understood that the present invention provides for the
alignment means of the pair of receptacle halves 200,300 having alignment
members 240,241 mounted in the alignment sleeve 230 that provide for the precise
alignment of the optical fibers of a first connector mounted in the first receptacle half 200
and a second connector mounted in the second receptacle half 300 in order to provide the

30 transmission of light waves with a low transmission loss.

With further reference to FIG. 11, the alignment means encompassed by this
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66. Tire nethod of claim56) wherein, the htst bevel ed edge is taachrttad
.nto the proximal side) 6?. The nethod of claim56, wheroia. the f5r§t

bevel ed edge ie etched into the proximal side 42 -"-~"3~" ~7F~i i°s SER 2007
s~~ za~r 68 . An optical connector conprising; a plug body including a
ating end and a cable entry end, the plug body includes an aperture

t hr ough t he ipvenfiosougy bspronisied dorf byoengagiag rueicapnestods withiryihe afoseraentioned end,

d wherein th body i . | ' in th
Spertur e had SRt MiRphe SRR ndludRe PRy MelnofB 280 pfl 2008 G e "
fibers and tipeedefabs!hfd GRS Aligh (Y Shpbbifig dBRAdCHTETRY gile mdhibrdRAY 241 he

ferrul e being generally rectangal ar, "and wherein the femle is made of a
pol yner mat emaybe indhafbrmtoduaiform pias that extpddeintd the fisst cicepthede helf 200 evithrtbé ude

at | east twog opticaé fiber‘f, and V\herein%age %,Ieast t wo opticeﬁl fibers of
the fentPe dnierdomekthasscand conpsstar. Mare genezaliyh tg dmntion crcouippiseh plignmAsE
nmounted in t I f ol ' bW ;a
pol ar | 2i ng. rcia, ek P R thE Bpdditcdttlefors’ Gl 1R ¥y @itpciclf il Bhé
ferrul e, anchneother,such thhtthe optival fAbergonmetiest cosnecrd enauhted ip thhey/fivet reveitasie al ; a

rel ease sleeve slidingly nmounted on the_ plug body, and wherein the rel ease
sl eeve is ettt 290 age prseiere pligngd avithdhe opfiral ﬂgﬁﬁ gft},;/}e ggrend gonngeter moypigd in
i ncludes a rqlgg&ggé?{c%gtgﬁe#gﬁg rear hol der connected to the plug body,

and wherein is retai ned between the rear hol der and

the pluggobody, amnd askRdfice with tie dfetealefflomtddesdription,IHIE. M sHbwRAA MoROgasIES @
| ocking projection of a |atch arm upon applying a first force to the

optical conreepreferred assgmbe where anMBrand MER conngcion 470 aarh37Q alignyinggnbthey

di sengages the .| ockin rQl.ection of the_latch .arm upon appl yi second
force ot hevifin asiseaitadl J08 g tefrarasie, 508 cSntaith BB Begitiaiy b Bo
connector h : I ' | ' ctor
Co the | at oRog aag B ML GHREIOP IR, U R s oh e RSB LRL 300 Rs Bitagicl 0o 80
connect or i rconnedéor 370. ThoghPeconhertdraldR)j orgimilarjstddd connestorttiereih Ahsdnts avititin 69,
An optical connector conprising: a plug body_ including a mating end and a

cabl e endry thnfst reseptatlebal bl Via Ae PRANERS 443- {iRgErion; o 2 A cormectsr ) body
body 1's maodtipel aERis Bherfil 4l e ug ARl ol e Rl B BT Geati 6 P 10
general l'y rqfiragWfMicleddP@:411. The latches 410, 411 are integrally molded to receive and
latch the MP connector 470 as it is inserted through the first opening 425. A polarized
member 419 engages an accompanying receptacle slot 421 to ensure proper alignment
20 ofthe MP connector within the first receptacle half 400. The ferrule 430 may then be
positioned within a cavity 428 of the first receptacle half 400 to oppose the second
receptacle half 300 for engagement with a second connector. -
As with previous embodiments, the MTP connector 370, or similar connector
therein, inserts into the second receptacle half 300 via opening 326. The MTP connector
25 370 has an MT ferrule end face 381 that includes a pair of guide pins 440a, 440b that
oppose each other along its longer axis. The guide pins 440a, 440b extend from the MT
ferrule end face 381 to engage a MP ferrule 430. In accordance with all embodiments
encompassed in this invention, the MP ferrule 430 may be precisely dimensioned to
engage the receptacle 500 and alignment means thereof. Accordingly, in this preferred
30 embodiment, the MP ferrule 430 may provide for a pair of beveled edges 435 that are
precisely located to engage the guide pins 440a, 440b which extend into the first
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a fexrul e having nmultiple Fbers and the ferrule nounted within the aperture
aof the plug body, the ferrule being generally rectangular, and wherein the
ferrule is made of a polymer nmaterial, and wherein the nultiple fibkrgssep 200
the ferrule include at least two optical fibers, and wherein the at |east ¢
two optical fibers of the ferrule are substantially parallel to each other;
aresilient E’@e?pfc | O 6k e R¥drdl r idid ency
of the ferrurl e; a[ep%ﬁf?bﬂdgﬁg%égg%rfbgéﬁf g\gﬁggB%ecggg’l?eaSE}ﬁ ongdlf(;df e%%zddpl)él ug
body and t héaffé00uThys, anttiisxdoafigiratidr) ehepgulider pims 44§a 40b ¢hat iestendiffemdahe MT

polymer material; a release sleeve slidingly munted on the p 0 and

| ug bod
wher ei n t he feeyle sadfage 33, are used g ghign the sespeptiys P ﬁ%éMrT'%aﬂoyne&m #ﬁéﬂ@?%’ t he

e’ pi g body b rHBRe shh. CBRkeRitig e Al ofid: s 4462, 48 FRAMRRLAGH ©
rear hol der vatitedriepddlditg H206l¥d eded 494 aitktifuted 4or the-alfenbieht Sleev médiRned@ir cal

connector substantially dinensionally conforns to an SC style fiber optic
connect or f @reviduscamahodpmerits, as thmiovodaanedtorstengags o deguatebhalegmnt ane angther.

i nsertabl e withi rectangu ape ece cle conformn ntjally
to an SC style rgg fci?ffs%cefq?):l:ﬂ(ﬁ';g?a??lémg‘%fgtra@ﬁﬁeﬁoﬂdéeﬁe%?@ﬁggg %b@f”ﬂ‘i on,
the plug bodyoefidatiffedng Crdss-&tN0IaR4 LbAR BitoR foiceomAloduiePER BfRbivdY
first force to the optical connector, and wherein In an unlatched position)
t he plug bodynmhctrngddes. tife andcikibnghaw ohe cdspemtivefdrdss-skeetions @i tite usocomd
appl yi n?Qa second force to the rel ease sleeve. 7 An optical connector

[

conpri sifg: receptagly halfRP0; and firsti raepptackshal fdlysgd émp%xft@cmﬁeth@h{m%w t he

i tng end CRREr ATRPRPE Mgt ) A BBl RN OB e ShRRT

pol ynmer mat egdtaigular bdffefaeNzoiand Ube pagieén Wn@ithdifalty GRNIARE teytahSalaPSxnlm
shape; a ferrule having nultiple Fi bers and the ferrule mounted within the

aperture of 42hto ¢ngage eptegponding qoatquey &f theMEcogaertar70y Siraldarkyn gpaning 326nd

et e {1 gk B Sl BT RS Ay A0 78 A B 1L

fibers of the Téerru WO 0O ers, eréin the

at | easfstwag9ghd 39 eddafipScobfespdd@irgedonttus G fie MIDB bariiebdk Byo.paral l el to
tech other; a resilient nmenber nmounted in the plug body for providing axial

resiliency of thdtsheuldbeappargditaocne skifjedromtherartathat-the ethbodimentd desctibashe of
h I he. f I wh ' | ari zj ~ '
gf eappglgytr;g?lgwg{l ag'F %aqelmﬁg tg tl?é sp%cr‘}l%c cogxrle%ltor} dteggn %ntaigxlle I a%%vgglr ése?w rereI 1sn made

this application. As previously mentioned, the connectors employed with the previous

embodiments, and elsewhere as described in this application, may include Mechanically
20  Transferable (hereinafter “MT”) ferrule connector designs. Under the known art, MT

connector design may include MTP, mini-MT, MT-RJ, MTO-MTP, MPO, and all other

embodiments descending therefrom. Additionally, the connectors employed with this

application may include MACII connectors. Thus, the ferrules and receptacles described

with this invention may just as easily be employed with connectors and receptacles of
25  variable styles and designs, including MT and MACII style connectors.

With reference to FIG. 16, still another alternative embodiment is shown in a
proximal perspective comprising a bottom ferrule half 331 that combines with a top
ferrule half 332 ( FIG. 18) to form a complete ferrule 330 (FIG. 18). For purposes of this
disclosure, the ferrule 330 will be referenced in conjunction with the MP connector 470

30 mentioned above, although other connectors known in the art may be equally employed.
The ferrule 330 may be discussed relative to proximal and distal sides 391 and 392 of the
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~ 8 SEP.2C2 a rel ease sleeve slidingly nounted on the plug body, and
wherein the rel ease sleeve is nmade of a polymer material, and whergin flee
rel ease sl eeve includes a ribbed surface; and a rear hol der conneciéHSEB 200
t he plug body, and wherein'the resilient nenber is retained between the

trear hol der and the plug body, and wherein the optical connector is

conpati bl e Ynitdhodéd Sttond aﬂdetoF if§ile ARvES 33 EA&RIMIRGLIDWPMTPIGA ¢S espedtidelpher ei n
in a latched position) the plug body engages a | ocking projection of a

| at ch ar m ufmthisgpbodimentaastshown ifi 5.6 6t the bhttoro fieriwlahalf 3hhbastadvottoanfromher ei n

[ | at ched It t he, pl bod ' the | ' l.ecti

of ¢ he I at c RO SSROHA B it suaceciA] nEaudes aeeol o SRk Hpdies 33671 a
; g s . Lo L

Connector - bad SR ERevi IS8 GRRAGELT KOE e TS, dfhoddii B iotion,

entry ensl, ubgnalltoG hestyendriatd 3ieos, Mhernhe bxiabditddtion ghdéfirRdMettin ROBY the
extending fromthe mating end to the cable entry end, and wherein the plug

body i s nnadiesionfsestionforthe &ruld 330intd thbescentacle (repragratad hyenimaerala500
generally rec ar, shape ferrul e havin ltiple fibers and the

Pent! o mounCERL 1 Ansibeasbuat JE0 pitdRs KRnd B surthis 741 B shrt,
general |y 1 ge4aRath3 loxhfidl sHeeiof! Mht wh@dH R0 ificllBeke SbxiaP SldY Weiface
material, and erein the nultiple fibers of the ferrul'e i ncludes apt |east
two opti cal 364tmasiunanlbng the proximabiife 201g heretnadefined tohinclade suzfases thutextgidi cal

fibers of the ferrule are substantially parallel to each other, a resilient
menber HounPEROgORakaran s bisecting drestian to ths\firgtimajorskirface 34d s The apwardyralk 339

feri'ule, a LZ] e tlac 0, . t dy and
the ferrul oPEERdg e EERE 58 A DFRgt BRI ARR! 5EhGudioe 03, fodd e
material, aiﬁtaicﬁ&ﬁx@goﬁlsssgmo%iiﬁileM).mwmacbucaﬂ stiffee BBS endiBe ProxadalwhRr i n
the rel ease sleeve is made o;f a polyner material, and wherein the rel ease

sl eeve i ncl setéase364ifpimed fasirdontivuoushgveled edge 135p dkat rensraxéal yedongothe fisstp| ug

body) and \Mx}zea_goerisﬂréc%%fl.esfihleiﬁer&tbeveled edge 335a may be defined-in-part by a maximum

15  deflection line 303a. Thus, the entire first beveled edge 335a of this embodiment is

contained within the bottom ferrule half 331 as a unitary feature.
With further reference to FIG. 16, a lqwer rear body 351 integrally adjoins the
bottom front portion 353. An incline 381 accesses the first major surface 341 to a recess
358 for receiving a flat ribbon cable therein and contained within the lower rear body
20 351. A base 357 surrounds the recess 358 and includes a bottom mating wall 359 and
bottom mating slot 361 that oppose each other.
FIG. 17 shows a reverse side perspective of the bottom ferrule half 331 included
in this invention. A bottom cut-out 378 mirroring the contours of the upward wall 380
adjoins the distal side 392. The bottom V-grooves 336 span axially along the first major
25  surface 341 on the bottom front portion 353. The upward wall 380 extends across the
proximal side 391 (FIG. 16) of the ferrule 330. The first outer surface 385 integrally
joins a continuous beveled edge 335a, such that the entire beveled edge 335a is contained
within the bottom ferrule half 331. The incline 381 accesses the first major surface 341
and recess 358 contained within the lower rear body 351. The base 357 is included
30  within the lower rear body 351, with the mating wall 359 and the bottom mating slot 361
extending upwards at opposite ends of the base 357.
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menber is retained between the rear holder and the plug body, and wherein
t he plug connector bas a bevel ed edge; and b) a receptacle for rebqﬁg?pgwmz
t he plug connector body, and wherein the nassive parallel interconnec o
system further includes alignment nenbers to aid in the engagenent of the

Pnosges | ocki nori et BEFR:. 18 1B GrRUF RACIEOS Ulshle [P IR OBRGY.
the plug copRRmd RAIf PNHY fort the EIRNIE BBO.| ThdpYernalk GRIFA3 PRSI 4 topFrorit PErtidnUY

body di sengages the |ocking projection of the latch arm upon applying a
second f or c872 contdiving @lsecond nudjreutfaceSA2 with gsespftop Yogrogves 34Athas precisaly

connector copprising:,a.plug.body.ingludj mati,ng end a cable entry
end, the pl a@grﬁo%?%%ﬁé? gg%é'g%{ﬂr face gﬂyzﬁﬁr@&&ﬂ& lt}ffgcoﬁeﬁ@r@g‘@b%%%&di ng
from t hes mat r et S
made of & pEIrSTar I okdialt SuRiht fioRfeq BoE 08 oS o frRULRaltaid
rect angul ar irchalpea dewfiedrtd wall I99\thatgpamsltie etend miger surfaoei34haxidltynalbsg theunt ed

within the aperture of the pl usgibody the ferrul e being generally
rect angul ar distahgidgtd9Rdn similes fashion foshe upwerdevadk 380 aleng e provamel side 39hind

wherein the ltiple . fibers ofthe.ferrule.incl a t tical
flbers, andLifeiss BE g ko0 lds i SpbfEndt 1A Ratrt G2,
substant i al LyteRfsrzaidceht th hedistal AlrfHRE 39 Rirl £Sotttdpbhal BR BREEHAEPMUCE kdthkhe
pl ug body for providing axial resiliency of the ferrule; a polarizing
menber Hi t asdvedd nmjert surfaas 842n&hefdowmevapd well3O0yextands tfiven ther seadmd majod
wherein the pqlarizing nenber is_nma of ol yner terial; a rel e

sl eeve sl i dfHEACE 3(’(%@1‘}8@6“ et %Wﬁgsﬁﬁﬁﬁﬁgﬂﬂ%\m@?fﬁwetWO%F%%%?geeve

i s made of I I ' (pY=) ' es a
ri bbed surfggg’? IZ 'dAgr@Eekgﬁﬂeﬁdcﬂ)n 8gﬁr H%g%‘%gctﬁ% °{”§‘§?¢?§L§F§g‘) géﬁgg%ohgcolrug%r

hol der havi agfee395ahat inclhd&f thp distdl eftie sarfdcadBy. eAseddnd bessletl iedgd 335nker s

retai ned between the rear hol der and the pl ugi body. 48 . . . .. , . , .
(formed by the second outer surfacg 3gApng the distal side surface 374, and is further

15  defined in-part by a maximum deflected line 303b. As with the first beveled edge 335a,

and in accordance with other beveled edges not explicitly mentioned, the second beveled
edge 335b is contained entirely within the corresponding top ferrule half 332. The
downward wall 390 further includes second interior surface 393 that extends towards the
first major surface 341. In similar fashion, the top ferrule half 332 contains a top cut-out

20 377 that accommodates the contours of the upward wall 380 at the proximal side 391. As
shown in FIG. 18, the two ferrule halves 331 and 332 are hermaphroditic and may be
made from the same mold. The hermaphroditic feature allows the optical fibers to be
inserted in V-grooves 336 and 343 on opposing ferrule halves 331 and 332 in a manner
that allows the ferrule halves to precisely align over one another. In this way, the ferrule

25  design provides for precise alignment of the ferrule halves at a very low cost to the
assembly process.

FIG. 18 further illustrates an upper rear body 375 that integrally adjoins the top
front portion 372, and includes an upper base (not shown) and upper recess (not shown)
corresponding to features of the lower rear body 351. The upper peripheral base has a

30 top mating wall 371 and top mating slot (not shown) which oppose each other.
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73: An optical connector conprising. a plug body including a mati ng end and
a cable entry end, the plug body includes an aperture thxough the %upgrpogmg
extending fromthe mating end to the cable entry end, and wherein the plug
body is made of a polynmer material, and wherein the aperture has a

general ly rectangul ar shape; a ferrule having nmultiple fibers and the

ferrul e nounted Withfusthehrefergree taFIG. 08, thdnten-pinagorbmfdlycfetrhke 3BGmayIaealﬁﬂ'ahg
general ly rectangul ar, and wherein the errul e is nade

material aﬁ@p\mmé.thp paallehaaraysof dibess i (gheyrn fdG: d) mt@nrfﬁwrth@éahle QO ast
two opti Ca' Qr%tlg ggcﬁ‘“ﬂ t&’ﬂ?[n%{arped}d?@ tﬂeeié’x%§r rEXi%oﬁ?%f’?x{xd ;ec%{@éétﬁg;ec%&e

fetyvle are y para ach other; a’'res nount ed

in the plug 359d5rhé 8bttéth QWi i bep wg:r@dveé 836 bh®B4Y indiallyRcodiimodate indlvidual
pol ari zi ng menber attached to at 1east one of the plug body and the

f errul e, S andptited fibers ash@ymt msexzermrga aahlb 60 throughattie lawergegrdiody 26 br Wileer i al ;
a rel ease sl geye slldln e n_t bod and erein the

rel ease sl eé’\f’é‘Y %rtg/alaprgr ﬁg g’n@tﬁﬁ §¢ 09 ﬁ;h%rF@P‘F‘P ] tPéFaé‘ggréi

sl eeve incl yfgg ﬂéhef béﬂ?ﬁ a%%eﬁéﬁ& th@'?&nﬂe{ G%ls@ﬁ%ﬁm&ﬁqmgteé (?Zrd%rspl ug

body) the rear der astrainre portion, erein the

resilient mepdeed eitlerr260ainupdrtihe thedadividuel atm Wodrdeves38d. t he pl ug body) and
wherein the optical connector dinmensional I[i/ canforms to an SC style fiber
T

optic connector fpeetieantionl fhest are énserted an CBCIWWEAEIOWES ohsithen feanle

end. ) pr ARl e of Bfadfe ABSRY T e SoRP et FPers e g: Rbbroeid Bilng.
firomt he s 898 of 943 Qese&ﬁ'@ltl% rﬁbe%‘dfhea@f}u%bﬁﬂé@ ﬁpﬁb@k&ﬂﬁeawy s

made of a polynmer materi al rein the aperture a generally
rect angul ar joihiagehe botforn famlurhe Mma’lgwnhrther tpp éerfuldhalf 332 dWhbe tHeetwouferuleount ed
w ehin the aperture of the plug b theferrule bei ng generally

\rl\ke]ct angul ﬁr alé(ﬁﬁﬂ%éﬁ%ﬁﬁztaﬁ"eJT’&dr Lt}?eeul?‘gafﬁfa‘ﬁ*él 880 of the derde F\‘alf33énd|
nor o1t e lbbd Bl ol P81 ALrHe 38, ERLIULR 590Gl n] Bk dtQ API0C

fibers, and rei n eas cal ers of are

subst ant5 al kiygagad thk béttorh utesit B7®{shéwn uﬁFBG?SV} ofahd botPRIruHAITE8d. Whenhe
plug body for providing axial resiliency of the ferrule; a polarizing

menber at t adteciap and dpttomferrulghelves 33 handdikyars peiped: e firsbandsseaprd vertigal
walls 380 and 390 form longitudinally aligned borders at the proximal and distal side 391
and 392 of the ferrule 330. Similarly, the top ;nating wall 371 and top mating slot (not
shown) align to engage the bottom mating slot 359 and bottom mating wall 361
20  respectively. In this way, the optic fibers exposed within the ferrule 330 are protected
from peripheral exposure upon application of the adhesives.

One limitation of the prior art is that the joining of the bottom and top ferrule
halves 331 and 332 causes adhesive fluids to seep through the sides and periphery of the
ferrule 330 and into the beveled edges 335a and 335b. The presence of adhesives along

25  the beveled edge 335a and 335b can cause the engaging alignment members disclosed
herein to misalign the MP connector 470 when interfaced with another connector or
optical receptacle. In this embodiment, when the bottom and top ferrule halves 331 and
332 are juxtaposed into ferrule 330, the upward and downward vertical walls 380 and 390
prevent seepage of adhesive liquids onto the proximal and/or distal side surface 364 and

30 374 and corresponding beveled edge 335a and 335b. As such, the embodiment achieves
a critical advantage over the known prior art, in that the top and bottom ferrule half 331
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wherein the polarizing nmenber is nade of a polyner material; a rel ease

sl eeve slidingly nounted an the plug body, and wherein the rel ease s eggﬁ

is made of a polymer material, and wherein the rel ease sl eeve includés P 2002
ri bbed surface; and a rear hol der connected to the plug body, the rear

hol der having a sirain relief portion, and wherein the resilient menber is

retai ned betan@en2 ki be§ethed 9 Buid @8KEstves wilhyot the difesiRdripBRIgairinfelferigpt i cal

connectar is conpatible with an SC stylo fiber optic receptacle form
factor. 50 with gheShevednioadges 335amndfori 334b. cShereforarthe depelediedges 33plany body

including a nmating end apd a cable entry end h | u dy . nclydes an
aper tur 6t hreORUHRRM AT, HBEGREE o SRS PRE™Re M, Sehe SPaliateso) o
entry end, YPpddRERFeRidr jbilfghdfifle BOHYmI sdT8Hl Ferflile RalRed. Y WRIredVRE, Qhé Blveldd
ferrule having rraultiple fibers and the ferrule nounted wthin the

aperture5of etlpes p352agarklo3BSb arhenot ronel to sewmeringyohemekingl whigh snayCocmir whidr ei n
the ferrule. s de, of pol ymer magerial, .and wherein t mul Liple fibers
of the ferrindividdal brxesled cdgeh at ﬁwofoaﬁtﬂ? BRIIOPIg, femhle ﬁﬁ&?sei Rathgr the

| east two ORLl | 1~ ' : each
ot her; a pol%rg{r’ia%h %géergrgég%%{daﬁsgci@%‘g £ }cx)lllbg @%&%ﬁéﬁggﬁ ’?%thé“‘gﬁggﬁ'@?&ﬁ egnd
the ferrul erespastivaiferrelehalves 3pDhd 332, agthep aheintdgratedbfdatueds therbial. y mer
material; and a rel ease sleeve slidingly nounted on the pl body, and

wherein the rel edd advautagesi of WilVentios pstgethat the Srmia 330w ithimiieME ve

| tical i t i Skng: I t d
ot udi 10 SoRRste Aot SR onles SRR s f i Mo Dele i o Bad
pl ug body i @&éﬂ%géaﬂp@aﬁre&ém&lé HdPrediselynAighlwith BOshposing eodeb@r bf Psante
mating end to the cable entry end, 'and wherein the plug body is nade of a
pol ymer mat er differing fatmafactori The dxactaiimensions ahé desigmyefithe ferules 380 comtgining

shape, a ferule havjn |tiple fibers and the fenmle unted wihin the
aperture of tt e‘fﬂ?idge‘fg&g;jﬁ% H-B‘(fﬁé@? ey %&ﬁ@t@eb%?%qlﬂsr?g‘étﬁsaﬁ&mé% d 51

~ 8 SEP 2~J ‘alignment members being employed. However, the dimensions and design of the ferrule

15 330 and corresponding beveled edges 335a and 335b may be efficiently implemented
during the manufacturing process. Thus, the MP connector 470 or other connector
incorporating the ferrule of this invention, may employ beveled edges 335 that are spaced
to accommodate guide pins protruding from the; MTP connector when the two connectors
are mated within a receptacle, as disclosed herein with receptacle 500. In accordance

20  with other disclosures herein, the MTP connector may have a pair of guide members
440a and 440b (as shown in FIG, 14) that protrude from the ferrule end face 381 (FIG.
14) or other surface inserted within the second half of the optical receptacle 300 (FIG.
14). The guide members 440a and 440b precisely engage the beveled edges 335a and
335b of the ferrule 330 upon its insertion in the first receptacle half 400. The precise

25  engagement between the beveled edges 335a and 335b and the guide members 440a and
440b provide the necessary alignment forces that allow the two connectors to optically
connect and transmit light waves with little transmission loss. Thus, in this particular
arrangement, the need for alignment sleeves (as shown in FIG. 11) or equivalents is
removed, as the engagement of the opposing ferrules effectuates adequate alignment

30 forces.

In accordance with previous disclosures in this application, it should be apparent
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wherein the ferrule is made of a polyner material, and wherein the multiple
f.ibers of the ferrule include at |east two optical |7bers, and V\herlalmsrpemaz
at least iwo optical fibers of the ferrule are substantlally parall el

each other, a resi lient nenber nounted in the plug body for providing

axial resiliency of the ferrule, a polarizing nenber attached to at |east

one of the gl yge by iRMRe i thal ﬁ{erﬂsklxﬂe o@ﬂfis mgécﬁm@nmsy BOi¥bippirated waRher is

made of a polynmer material, a release sleeve slidingly nounted on the plug
body, and wotree suylddlmnnedtmamet etpdieitly descmimddxeoshn anq:iudxyngT roaMACAI stybend

wherein the rel ease s| eeve |ncludes a rlbbed and a . re ho| der
connect ed t §OBN5ELORY. Jgk ‘B’ﬁ‘&?} the fegulesnsompassrd/by) H'g’ g“’%“'t"rt&?W bFéﬁF‘@Pe‘b@rt i on,

and wherein and
t he pl ug boﬁlrlyé"l’%angék);vt mat 1 n annlreT%mrs%g{r"pfgm lﬁﬁfge W Raqéhe p E%Q@éo%ﬁ{eﬂct or
body, an§l weers meb&m’fﬁhﬁﬁday%.lsaﬂfeadpbaﬁcal[)i éssixmied &6 asy withropposind Gsmilexc] udes
alignment nmenbers. ~~ . A nassive parallel optical connector conprising. a

pl ug body i md/gﬁmgptaclnfawm@ inpladewaligrment ronaliesh Buide RIBRHICSAer abigamesC
style fiber ti ctor formfactor,and. i 1,0 rture through

t he pl ug bowﬁn Q‘f‘@? f?}fléhﬁgél}f’o%’rﬁuleefnpel“&s (}%ﬁg%legﬁﬁeﬁsﬁ%ﬁf errul e nmount ed
within the apert lWi@h firHer WrBFeRE&tPRIG. 18, another readlg %Eaparent hdgaritdse fofs the

massive parallel optical connector mates with style fiber optic form
fact or conpéatviehtien is ¢ thedfeingde 33Bis conducive to precision manufacturing. The ferrule 330
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aleca along the crystallographic planes of the silicon block and with the desired spacing.
Similarly, the entire beveled edge 335 is formed simultaneously in the silicon by etching
15  adeep groove in the respective ferrule half 331 or 332. The novel features of the ferrule
330 may be efficiently manufactured with the ferrule half by providing for the upward
wall 380 in the mold insert. The formation of one vertically aligned wall 380, 390 may
be used to serve as a precise mold for the cut:out 377, 378, just as the cut-out may be
used as a mold for the vertically aligned walls. Moreover, the formation of the bottom
20  ferrule half 331 is also preferably an exact replfca of the top ferrule half 332, Thus, the
invention may provide for a symmetrical ferrule 330, where the formation of each ferrule
half is simplified and hermaphroditic as either bottom or top half 331 or 332 of the
ferrule 330. As such, the ferrule of this embodiment may be more efficiently and
precisely molded than other ferrules known in the art. The master template may then
25  comprise one ferrule half which may be plated with materials such as nickel to form a
mold insert in which the ferrule halves 331 and/or 332 may be injection molded. Other
molding techniques such as compression molding or transfer molding are comparatively
inefficient and produce less favorable results.
It should be readily apparent to one skilled in the art that other manufacturing
30 techniques may be employed to produce the ferrule of this invention. Alternative

manufacturing techniques may include etching all or selected features of the invention
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intended that such changes and modifications be covered by the appended claims.
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beveled edge, said first connector received in said first half of said optical receptacle;

a second connector including a second fexrule, the second ferrule including
at least one hole, said second connector received in said second half of said optical
receptacle; and

an alignment member received by seid hole of said second ferrule and mated
with said beveled edge of said first ferrule in order to align the first ferrule to the
second ferrule.

2. The optical receptacle assembly of claim 1 wherein the alignment member is
a pin mounted within the optical receptacle assembly.

3. The optical receptacle assembly of claim 2, wherein the first and second
ferrules receive a plurality of optical fibers.

4. The optical receptacle assembly of claim 2, wherein the first half of the
aptical receptacle has a first form factor.

5. The optical receptacle assembly of claim 4, wherein the second half of the
optical receptacle has a second form factor.

6. The optical receptacle assambly of claim 5, wherein the first form factor
provides for a MP style optical connector.

7. The optical receptacle assembly of claim 5, wherein the second form factor
provides for 2 MT style optical conmector.
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9. The optical receptacle assembly of claim 5, wherein the first form factor
provides for a MACI style connector and the second fonn factor provides for a MT

style commector.

10.  The optical receptacle assembly of claim 9, wherein the first form factor
provides for the MACII style connector and the second form factor provides for 2
MTP style connector.

11.  The optical receptacle assembly of claim 6, wherein the first form factor
provides for the MP style connector and the second form factor provides for a MTP

style conmector.

12.  The optical receptacle assembly of claim 4, wherein the optical receptacle
includes & plurality of latches integrated within seid first half for latching said first

connector,

13.  The optical receptacle assembly of claim 6, wherein the optical receptacle
further comprises a receptacle slot for engaging a polarizing member of said first

connector.

14.  The optical receptacle assembly of claim 13, wherein the optical receptacle
inciudes a plurality of latches ipteprated within said second half for latching said

second comnector.

15.  An optical receptacle assembly comprising:

34

TR SE]



& ()-L! 10% ()- 10% ()-  eaaaFbbbdEbC !y5 10% ()-3 109 ()- 210%&(}
sOf 109 ()-."10% ()-' 10% ()-bPcccccecebC 19 109 ()-' y&10% ()- 100 B0SEP 7g07

10; 109 () - 8 109& ()-37#10% () - ekeuf f hr hhdELC | 1094 ()" iq%?éf
109%&' ()-"109%& ()- 10%& ()-& "10%& ()-hqii & vkkkd ty 3 Wfiad()
(- 109%& ()-yf& 109& ()-$ 109%& ()- ! 109& ()-k7I11 4

1 o0& () 9
109%&' () -yF7#10%& ()-5 10%& ()- 3 109& () - JBL ?Ubﬁ
@210%& () - mmmVopqg~r oP. /! X#10%&' () -
y"10% & () - ! Ny 10%: (3 srlark0%ade nbukiia & B4 bl sbbndiOlhablc hnts
10~ r)ttvwaxsz9 / 10
10% & ()-!f' #109%& ()aﬁmmm@dmhz#mm&le(qwm?ywmm&d()

)iéz(/;(y{? VY @%?%%QTB&%%@%W@%%“& B | () 2 10% & ()-$

Ion & i lon e (. e 0/“;() 8UbC f 10/“%/«%() 9
10% & ()-/"10% & ( 9% 0 9% 109%& () -
10%& (§)&210%& l“fb‘““fg" Q“i E’/ g&'f&ﬂ}i B G dEbC 1006 !
109! ()- 10%&0() 10%@%%@&%&1@{ it tﬁé%ngm&/&wm&mmwm??w%g f
e ()Y ()10% Y. ealdb o odgh o sabd S el i e o alizn the frst fctiale 6 die

second ferrule.

16.  The optical receptacle assenbly of claim 15, wherein the pair of guide
members are mounted within the optical receptacle assembly.

17.  The optical receptacle assembly of claim 16, wherein the first and second
connectors receives a plurality of optic fibers.

18.  The optical receptacle assembly of claim 17, wherein said first receptacie half
has a first form factor.

19.  The optical receptacle assembly of claim 18, wherein said second receptacle
haif has a second form factor.

20.  The optical receptacle assembly of claim 19, wherein said first form factor
conforms to a MP style counector.

21 The optical receptacle assembly of claim 20, wherein said second form factor
conforms to a MT style connector.

22.  The optical receptacle assembly of claim 21, wherein the first form factor
conforms to the MP style connector and the second connector conforms to the MTP
style connector.
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style connector.

25.  The optical receptacie assembly of claim 19, wherein the second form factor
conforms to a MACII style connector,

B 26.  The optical recepiacle asscmbly of claim 15, whersin s2id guide member is
an alignment pin extending from the end face of said sccond ferrule,

27. A fiber optical ferrule having a2 proximal and distal side, the ferrule
comprising:  a ferrule first half containing a first front portion having a fixst major
surface for receiving a plurality individual optical fibers;

a first vertically aligned wall protruding beyond the first major surface and
along the proximal side;

a first beveled edpe at the proximal side; and

a first cut-out running along said distal side.

28.  The fiber optical ferrule of claim 27, wherein said first cut-out inclodes
dimensions approximatcly equel to dimensions of the first vertically aligned wall.

29.  The fiber optical ferrule of claim 28, further comprising:

a ferrule second half aligning over said ferrule first half, said ferrale second
half containing a second front portion having a second major surface for receiving a
plurality individual optical fibers;

a second vertically aligned wal] protruding beyond the second major surface
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along said distal side; and
a second beveled edge at the distal side,

30,  The fiber optical ferrule of claim 29, wherein said first ferrulo half contains
the first cut-out along said distal side for receiving said second vertically aligned
wall.

31,  The fiber optical ferrule of claim 30, wherein the second ferrule half contains
the second cut-out along the proximal side for receiving said first vertically aligned
wall.

32.  The fiber optical ferrule of claim 31, wherein said first ferrule half contains
a plurality of first V-groaves for receiving individual optical fibers,

33.  The fiber optical ferrule of claim 32, wherein said second ferrule half contains
a plurality of second V-grooves for receiving individual optical fibers, where said

second V-grooves oppose said first V-grooves.

34.  The fiber optical ferrule of claim 33, wherein said first and second beveled
edges are spaced to engage at least one guide pin from a MT style connector.

35.  The fiber optical ferrule of claim 33 wherein said fiber optical ferrule has a
form factor that conforms to 8 MT style connector.

36.  The fiber optical ferrule of claim 33 wherein the first ferrule half and the
second ferrule half are hermaphroditic,

37.  The fiber optical ferrule of claim 33, wherein said first and second beveled
edges are spaced to engage at least one guide pin from a MACII style connector.
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a pair of mutvaily opposing ferrule halves joined to define in part a fiber
optical support region for recaiving at least one optical fibex;

one of said ferrule halves' including a vertically aligned wall protruding
therefrom towards the other of said ferrule halves at a first side;

a first beveled edge contained within one of seid ferrule halves at the first
side;

3 second vertically aligned wall included within one of said ferrule halves and
protruding therefrom towards the other of said ferrule halves at a second side; and

a second beveled edge contained within one of said ferrule halves at the
second side.

40.  The fiber optical ferrule of claim 39, wherein said first and second beveled
edges are spaced to receive a pair of guide pins.

41.  The fiber optical fermule of claim 40, wherein the fiber support region contains
a plurality of opposing V-grooves for receiving individually a plurality of optical
fibers.

42.  The fiber optical ferrules of claim 41, wherein the fiber support region
containg twelve opposing V-grooves.

43.  The fiber optical ferrule of claim 41, wherein the first and gecond beveled
edges are spaced to engage at least one guide pin from a MT style connector.

44,  The fibet optical ferrule of claim 41, wherein the first and second beveled
edges are spaced to engage at least one guide pin from a MACII style conaector.
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form factor that conforms to 2 MT style cormector.

46,  Tbeo fiber optical ferrule of claim 41, wherein said fiber optical ferrule has a
form factor that conforms to a MACII style connector.

47.  The fiber optical ferrule of claim 39 wherein:

the fiber optical fearule is formed of 2 resin composition with an anisotropy
of less than 1.5, where said resin composition consists of at least onc resin selected
from the proup consisting of polyethermides, polyethersulfones, and epoxy resins.

48. A fiber optical ferrule comprising:

@ top ferrule half including a fromt portion having an upper major surface;

a bottomn ferrule half including & front portion having a lower major surface;

a plurality of V-grooves formed the upper and lower major surfaces;

~ anupward wall integrally formed with the front portion of the bottom fermle
half, the upward wall axially bordering the front portion of the bottom ferrule half at
a proximal side, and the upward wall protruding vertically beyond tho lower major
surface; )

a downward wall integrally formed with the front portion of the top ferrule
half, the dowxyward wall axially bordering the front portion of the top ferrule half at
a distal side, and the downward wall protruding vertically beyond the upper major
surface;

a first cut-out formed in the bottom ferrle half which axially borders the
front portion of the bottom ferrule half at the distal side, wherein the first cut-out
receives the downward wall;

a second cut-out formed in the top ferrule half which axially borders the front
portion of the top ferrule half at the proximal side, wherein the second cut-out

receives the upward wall;
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twelve optical fibers.

50.  The fiber optical ferrule of claim 49, wherein said fiber optical ferrule has a
form factor that conforms to a MT style connector.

51.  The fiber optical ferrule of claim 48, wherein said fiber optical ferrule
canforms to a MACII style connector,

52.  The fiber optical ferrule of claim 51, wherein the first and second beveled
edges are spaced to receive a pair of guide pins.

53.  The fiber optical ferrule of claim 52, wherein the first and sccond beveled
edges are spaced apart to receive the pair of guide pins protruding from a MT style
connector.

54.  The fiber optical ferrule of claim 52, wherein the first and zecond beveled
edges are spaced apart to receive the pair of guide pins protruding fram a MACIY

style connector.

55.  The fiber optical ferrule of claim 48, wherein the fiber optical ferrule is
formed of a resin composition with an anisotropy of less than 1.5, where said resin
composition consists of at least one resin selected from the group consisting of
polyethermides, polyethersulfones, and epoxy resins.
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10M 13 S& 10%& () 3 ¥irkt verticaly aligned wall at 2 proximal side, whmnﬂneﬁmtvertmﬂyahywd
wall protrudes beyond the first major surface and extends axially along the first front
portiont, and wherein the first vertically aligned wall inchudes a first boveled edge at
the proximal side;

placing at least one optical fiber within the V-groove;

providing a second ferrule half including 2 second front portion having a
second major surface, the second front portion also having a second vertically aligned
wall at a distal side, wherein the second vertically aligned wall protrudes beyond the
second major surface and extends axially along the second front portion, and wherein
fhe second vertically aligned wall incinding 2 second beveled edge at the distal side;

applying a bonding material to the optical fiber; and

mating the first major surface to the second major surface wherein the first
and second vertically alipned walle prevent the bonding material from geeping into
the respective first and second beveled edges.

! 57.  Themethod of claim 56, mcluding the steps of:
providing the first ferrule half with the first front pertion, wherein the front
\ portion also includes a first cut-out at the distal side for receiving the Second
vertically alipned wall; and
providing the second ferrule half with the second front portion, wherein the
second front portion also includes a second cut-out at the proximal side for receiving
the first vertically aligned wall.

58.  The method of claim 57, wherein the step of providing the second ferrule half .
includes providing the second front portion with a second major surface that has at
; least one V-groove formed therein for placement of at least one optical fiber.
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10: 109&' () - O@A&P@}e’\aﬁm@ ﬁbcr mcludea applying bonding material comprising anaerobic

adhesives.

60. The method of claim 56, including the additional step of curing the bonding
material.

61.  The method of claim 60, including the additional step of cleaving and
polishing the optical fibers within the cured fiber optical ferrule.

62.  Themethod of claim 56, whercin the V-groove is molded into the first major
surface of the first ferrule half.

63. The method of cleim 56, wherein the V-groove is machined into the first
major surface of the first ferrule half,

64.  The method of claim 56, whercin the V-groove is etched into the first major
surface of the first ferrule half.

65. The method of claim 56, wherein the first beveled edpe is molded into the
proximal side.

66.  The method of claim 56, wherein the first beveled edge is machined into the
proximal side.

67.  The method of claim 56, wherein the first bgveled edge i3 etched into the

proximal side.
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ni127ame a plug body including a mating end and a cable entry end, the plug body includes
an aperture through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material, and wherein the aperture has a
generally rectangular shape;

a ferrule having multiple fibers and the ferrule mounted within the aperture of the
plug body, the ferrule being generally rectangular, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule include at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a resilient member mounted in the plug body for providing axial resiliency of the
ferrule;

a polarizing member attached to at least one of the plug body and the ferrule, and
wherein the polarizing member is made of a polymer material,

a release sleeve slidingly mounted on the plug body, and wherein the release
sleeve is made of a polymer material, and wherein the release sleeve includes a ribbed
surface; and

a rear holder connected to the plug body, and wherein the resilient member is
retained between the rear holder and the plug body, and wherein

in a latched position, the plug body engages a locking projection of a latch arm
upon applying a first force to the optical connector, and wherein

in an unlatched position, the plug body disengages the Jocking projection of the

Jatch arm upon applying a second force to the release sleeve, and wherein
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connector to the latched position the beveled edge aids in aligning the optical connector

in order to engage the locking projection of the latch arm.

69. An optical connector comprising:

a plug body including a mating end and a cable entry end, the plug body includes
an aperture through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material, and wherein the aperture has a
generally rectangular shape;

a ferrule having multiple fibers and the ferrule mounted within the aperture of the
plug body, the ferrule being generally rcctangullar, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule include at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a resilient member mounted in the plug body for providing axial resiliency of the
ferrule;

a polarizing member attached to at least ope of the plug body and the ferrule, and
wherein the polarizing member is made of a polymer material;

a refoase sleeve slidingly mounted on the plug body, and wherein the release
sleeve is made of a polymer material, and wherein the release sleeve includes a ribbed
surface; and

a rear holder connected to the plug body, and wherein the resilient member is

retained between the rear holder and the plug body, and wherein
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F109%7& () -z\ n\jph \)}:t\éa\l gg&%cto%@%stﬁ%aﬂ? dimensionally conforms to an SC style fiber

optic connector form factor profile and wherein the optical connector is insertable within

a rectangular shaped rcceptacle conforming substantially to an SC style receptacle form

factor, and wherein

in a latched position, the plug body cngages a locking projection of a latch am

upon applying a first force to the optical connector, and wherein
in an unlatched position, the plug body disengages the locking proj

latch arm upon applying a second force to the rclease sleeve.

7G. An optical connector comprising;

a plug body including a mating end and a cable entry end, the plug

ection of the

body includes

an aperture through the plug body extending from the mating end to the cable entry end,

and wherein the plug body is made of a polymer material, and wherein the

generally rectangular shape;

aperture has a

a ferrule having multiple fibers and the ferrule mounted within the aperture of the

plug body, the ferrule being generally rectangular, and wherein the ferrule

is made of a

polymer material, and wherein the multiple fibers of the ferrule include at least two

optical fibers, and wherein the at least two optical fibers of the ferrule are substantially

parallel to cach other;

a resilient member mounted in the plag body for providing axial resiliency of the

ferrule;

a polarizing member attached to at least one of the plug body and the ferrule, and

wherein the polarizing member is made of a polymer material;
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surface; and

a rear holder connected to the plug body, and wherein the resilient member is
retained between the rear holder and the plug body, and wherein

the optical connector is compatible with an SC style fiber optic receptacle form
factor, and wherein

in a latched position, the plug body engages a locking projection of a latch arm
upon applying a first force to the optical connector, and wherein

in an unlatched position, the plug body disengages the locking projection of the

latch arm upon applying a second force to the release sleeve,

71. A massive parallel optical interconnect system comprising:
a) a plug connector body including:

a plug body including a mating end and a cable entry end, the plug
body includes an aperture through the plug body extending from the
mating end to the cable entry end, and wherein the plug body is made of a
polymer material, and wherein the aperture has a generally rectangular
shape,

a ferrule having multiple fibers and the ferrule mounted within the
aperture of the plug body, the ferrule being generally rectangular, and
wherein the ferrule is made of a polymer material, and wherein the

multiple fibers of the ferrule includes at least two optical fibers, and
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parallel to each other,

a resilient member mounted in the plug body for providing axial
resiliency of the ferrule,

a polarizing member attached to at least one of the plug body and
the ferrule, and wherein the polarizing member 1s made of a polymer
matenal,

a release sleeve slidingly mounted on the plug body, and wherein
the release sleeve is made of a polymer material, and wherein the release
sleeve includes a ribbed surface, and

a rear holder connected to the plug body, and wherein the resilient
member is retained between the rear holder and the plug body, and
wherein

the plug connector has a beveled edge; and

b) a receptacle for receiving the plug connector body, and wherein

the massive parallel interconnect system further includes alignment members to
aid in the engagement of the plug connector body, and wherein

in a latched position, the plug body engages a locking projection of a latch arm
upon applying a first force to the plug connector body, and wherein

in an unlatched position, the plug body disengages the locking projection of the

latch arm upon applying a second force to the release sleeve.
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an aperture through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material, and wherein the aperture has a
generally rectangular shape;

a ferrule having multiple fibers and the ferrule mounted within the aperture of the

plug body, the ferrule being generally rectangular, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule include at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a resilient member monnted in the plug body for providing axial resiliency of the

fermle;

a polarizing member attached to at least one of the plug body and the ferrule, and

wherein the polarizing member is made of 2 polymer material;
a release sleeve slidingly mounted on the plug body, and wherein the release

sleeve is made of a polymer material, and wherein the release sleeve includes a ribbed

surface; and

a rear holder connected to the plug body, the rear holder having a strain relief

portion, and whetein the resilient member is retained between the rear hoider and the

plug body.
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and wherein the plug body is made of a polymer material, and wherein the aperture has a
generally rectangular shape;

a ferrule having multiple fibers and the ferrule mounted within the aperture of the
plug body, the ferrule being generally rectangular, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule include at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a resilient member mounted in the plug body for providing axial resiliency of the
ferrule;

a polarizing member attached to at least one of the plug body and the fermule, and
wherein the polarizing member is made of a polymer material;

a release sleeve slidingly mounted on the plug body, and wherein the release
sleeve is made of a polymer material, and wherein the release sleeve includes a ribbed
surface; and

a rear holder connected to the plug body, the rear holder having a strain relief
portion, and wherein the resilient member is retained between the rear holder and the
plug body, and wherein

the optical connector dimensionally conforms to an SC style fiber optic connector

form factor profile.
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109 () - FGddEnEglug body including 4 mating end and a cable entry end, the plug body includes
an apcrture through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material, and wherein the aperture has a
generally rectangular shape;
a ferrule having multiple fibers and the ferrule mounted within the aperture of the
plug body, the ferrule being generally rectangular, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule inclnde at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a resilient member mounted in the plug body for providing axial resiliency of the

ferrule;

a polarizing member attached to at least one of the plug body and the ferrule, and
wherein the polarizing member is made of a polymer material;

a release sleeve slidingly mounted on the plug body, and wherein the release
sleeve is made of a polymer material, and wherein the release sleeve includes a ribbed
surface; and

a rear holder connected to the plug body, the rear holder having a strain relief
portion, and wherein the resilient member is retained between the rear holder and the
plug body, and wherein

the optical connector is compatible with an SC style fiber optic receptacle form

factor,
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a plug body including a mating end and a cable entry end, the plug body includes
an aperture through the plug body extending from the mating end to the cable entry end,
and wherein the plug body is made of a polymer material;

a ferrule having multiple fibers and the ferrule mounted within the aperture of the
plug body, the ferrule having beveled edges, and wherein the ferrule is made of a
polymer material, and wherein the multiple fibers of the ferrule include at least two
optical fibers, and wherein the at least two optical fibers of the ferrule are substantially
parallel to each other;

a polarizing member attached to at least one of the plug body and the ferrule, and
wherein the polarizing member is made of a polymer material; and

a release sleeve shidingly mounted on the plug body, and wherein the release

sleeve is made of a polymer material.

76. A massive parallel optical interconnect system comprising:
a) a plug connector body including:

a plug bedy including a mating end and a cable entry end, the plug
body includes an aperture throngh the plug body extending from the
mating end to the cable entry end, and wherein the plug body is made of a
polymer material, and wherein the aperture has a generally rectangular
shape,

a ferrule having mulitiple fibers and the‘: ferrule mounted within the

aperture of the plug body, the ferrule being generally rectangular, and
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10% 0& ()~ 29tdE/ r%:g]ln%le fibers of the ferrule include at least two optical fibers, and

whercin the at least two optical fibers of the ferrule are substantially

parallel to each other,

a resijlient member mounted in the plug body for providing axial-
resiliency of the ferrule,

a polarizing member attached to at least one of the plug' body and
the fermule, and wherein the polanzing member is made of a polymer
material,

a release sleeve slidingly mounted on the plug bedy, and wherein
the release sleeve is made of a polymer material, and wherein the release
sleeve includes a ribbed surface, and

a rear holder connected to the plug body, the rear holder having a
strain relief portion, and wherein the resilient member is retained
between the rear holder and the plug body; and

b) & mating member for mating with the plug connector body, and wherein

the massive parallel interconnect system further includes alignment members.

77. A massive parallel optical connector comprising:
a plug body including a mating end which dimensionally conforms to an SC style

fiber optic connector form factor and including an aperture through the plug body; and
a ferrule having multiple fibers and the ferrule mounted within the aperture, and

wherem
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