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5 1V 15 20 25 30 Field of the Invention *coooo2* This invention generallly
relates to the art of fiber optic connectors and, particularly, to a
receptacle, such as an adapter, for receiving a fiber optic conngfggr ﬂ@z
one or both ends of the adapter. Background of the Invention Fib %N i
connectors of a wide variety of desigris have been enployed to termnate
optical fiber cables and to faC"b%%%%f@Nﬁ%?ﬁ'on of the cableﬁWIﬁmmmmmumm
cabl es or other optical fiber transm ssion devices. A typical

connector includes a ferrule which nounts and centers an optical fii&es or
fibers within the connegtmrr diverd erormiecrery Reckapaccat ed of such materi al
as ceramc. A ferrule holder or other housing conponent of the

enbraces the ferrule and nay be fabricated of such material as mmnmmmmmmwmm

plastic. Aieldnof Malye bendespibsed within the housing or ferrule ho deposuch
e errute o ¥heLodblybugseddaerd v, Lon gnoad aganatiese
a mating |ber optic

fi bermounting ferrule™©o nect1 ng devi ce.
connect or st bpexn @@hn@c@@mnaﬂﬁoaﬁom@r partsaklarbey t@aﬁsm@gpéacaew ce
often are gmteds§ naﬁnaagslete%r W C I LRNGAINS, tder fbder Spt Oc PESNHE8LbPW
insertion | osses. The adapter coupl es the connectors together so that their
encapsul atld PFePE borRetrdenatt BBRd2I4RESHdapt er may be an in-line
conponent, or the adapter can be designed for nounting in an opening in a
panel , ba Ianqb ci.recuit bo?rd 0 .th |'i ke. Various problens are
encount er fibers in fiber optic connectors
versus term nating eFebéri cat bondwciecsdns ebdct i ovlde onagdedys, ofhen
STLURLT 0N 8L Si8e WHELRL N el bg&\asegeaf At Med [ BeEscad Sedbhl2002

_ optic con ector 1's expose Pcal “situation m ght ari se when one of
the fiber %$@¥%Sc%%@e%@o?%ca%lbﬂéeeﬁ@naﬁcﬁhoadaﬁtéhel§apéﬁﬁvé€ orBayi ng t he

other "actiyeledi Ber OPhés CRRREIONfiBetha Rdadi®sion devices. A

typical optic fiber connector includes a ferrule which

mounts and centers an optical fiber or fibers within the

15 connector. The ferrule may be fabricated of such material
as ceramic. A ferrule holder or other housing component of
the connector embraces the ferrule and may be fabricated of
such material as molded plastic. A spring may be disposed
within the housing or ferrule holder such that the ferrule

20 is yieldably biased forwardly for engaging another fiber-
mounting ferrule of a mating connecting device.

A pair of fiber optic connectors or a connector
and another optical fiber transmission device often are
mated in an adapter which centers the fibers to provide low

25 insertion losses. The adapter couples the connectors
together so that their encapsulated fibers connect end-to-
end. The adapter may be an 1in-line component, or the
adapter can be designed for mounting in an opening in a
panel, backplane, circuit board or the like.

30 Various problems are encountered when terminating
optical fibers in fiber optic connectors versus terminating
electrical conductors in electrical connectors, when

situations arise wherein a fiber end of an "active" fiber



5 In.particular, an exposed fiber end may be danaged by adverse

envi ronnent al hazards, and the accunul ation of dust and dirt nmay inpair the
optical transmi ssion capabilities of the fiber. Another very inportant
problemis to protect an operator's eyes from 10 dangerous Iight 25eANslfr om
t he exposed end of an active optical fiber. For instance, an operator's -
eyes may be damaged from dangerous |i@ht beans exiting an unprotected
recept acl @9 AdaPAREct or HILt 0§95 8eq AUST A CRURIISa1ENE: €ARELOR SRYJHILS

| oaded shutpt_ers have been used to close an open end of an adapter to,
thereby, E&vée MheTe@BGs&F iltse IEfds WS 15t SV S iFePTen FOS

ad\éerfse eyl rauumlﬁl ibgzréﬁ’ndﬁfe&ie,hd lé)a@ir’.]ﬁg‘elt!hel iclgme(zj:egeayifzéomftim%fi ber
ends from exi.ting the adapter. e. sych spring-loaded shutter is

pi vot al | y Skbdit 5%“&?99?5 ada gt aéjcﬁp;,:ce%"t the open end thereof and is
pivétal ly novabl e t drcl psetdatilepen the eppasedd. fThershend ermaye niber

ext ends agy. he ti I.S. Of : [ a sse y wWhgn the
shutter ngﬁbqgéeitds close .d%%h%eshu%{}glff%gﬁngfeﬂéglis g?a\%a%db%e aﬁ% fromthe 25
optic axi TR G ©8ndAuFbn Updn HifagdRent 1Bpaike thRedRdd I lber
optic conreein@mis@erof chBappnebliess ¥t hperineg Or ot esld e shuld8f s by
engagerment, with the inserted. end of the fiber optic connector, is that the
forrul e arIPGTLARE cREBTER hSacDPPFERFCT AReroR ST H Pl BdBe 5t HEFLr 1 ul 6
canobe dareges raysengaghingbaatso@minngt hdeexbokkdr .erfddrof nahanres, ivehe

ferrule a r. fi ber, end of, t he, or y..b i ghl LS . Jdf the
ferrule e%g{tﬁscaﬁlanfrlé%&égai r?s Ihtlhrg&s]%rgg ’eragf)l or%e\?reawt%; %h%?%éérgfg% ibtes open
posi ti on, damadesy rinan 3tangelfons f L beht chdavanebdsdme ontuapnedest,ed

scrat ched Qi @\&R 1 e Hhiepresent invention is directed to solving this
t ~~~IVIull "3 problemin-a fiber optic receptacle having a shutter

-aut omati cal |y openabisF ShPicHFrge MRt WwPHCER: i 8Kt t E8PEorect RIS immary of
t he sl nventiiceiied Ahuthjeed  hdheriedat eus@d tbeclogentnobped keadplodvide a new
and i nprov 1 recrepttacl e.,,8Uch as an adapt.er, for J %gei v%n? a f('%bert optic
connect or 38T an t6pt i EPERFEY Fof Y5t drte, STREE bef 85fi CHohnd or may
be of theprypgeathitdte hasber f endar 8rgmpadiversiengnivemonme ntterldmhsstands one or
10 more opticalofiHalsend N 1l CXeRBLALY LRRRIIRNL L9betheeiyentigy, the
receptacle 1 nclud a %ou5| n avi ng open en or receiving the tiber
opti c conf&ditdma nslee t adapherei nt 818 SHFE oPRT ENGxt *249d sRBREERTnEfber i s

pi vot al | y prewitizad yonmdént 88 hustnRg adianent khgaepan afxk aBgehs dHaotal |y
novabl e t(?: cl ose an open.thgég&en endb The shgtter ngnber e>ﬁ ends across
the optic AXIEHNERY AE SAYP YeRBEALLS EPoSEASE TR TR drismeiat i s

pi vot abl e esnday fThem sinet opt i vemkes epbandagagewest thy Opeicnseritsedf i ber
optic connet Glon e 20/ Sulder JEDbRE1] nGhufesnan UeL ComgrLors£ngagi ng

surface having a recesse rea for recelving the forward projecting ferrule
of the cofiesest or Tae | Hsttehemerbgrof 18 hoivetabdat eaWdy bEFornddie As

di 3¢l osed iRl naxidecshutderopeabernand ibhe 1%5:& esR§S§EmEh €AY’ argeneral |y
rectangul ar. The Olﬁi% connector-engagi ng surface is stepped to define a

radial Iy JoSRH-EY hPREdyE Y- 1 east a top portion of the
recessed area. The resessfd ahea psoplemsdediwvht hopentaps h pddtgidd iwd ess

than the %‘h%g&%%% tbg? %ﬁ%é’e'rﬁeﬁ?{ O, £&h S ﬁé?&“nggrEQS ‘;bg%fo% I.C fﬁl%%”re“ or,
or at | east eep enaoug prevent contam nation or amage of the
t er mi nat e®@dtisercagmpetor, is that the ferrule and/or the end of the
30 optical fiber terminated by the ferrule can be damaged by
engaging and opening the shutter. For instance, the
ferrule and/or fiber end of the connector may be highly
polished. If the ferrule end is jammed against the shutter
to move the shutter to its open position, the ferrule
35 and/or fiber end can become contaminated, scratched or even

broken. The present invention is directed to solving this



It should be under'stodd that the invention is not limted to use with fi ber

opti c connectors which have 35 forwardly projecting ferrules. The i m@g{)i on

cont enpl at es ~5JUN1002 _ 4 providing a recessed area on a shuta ey
which is registrable with the fiber end or ends of any type of connector,
whereby the recessed area protects the fiber ends agai nst engagenent with
the shutter nenber. 5 O her objects, features and advant ages of the

Wdd1 e 2RPaL ends fa P F oLLouipha de! ahhgdndeseriiian.d aken in

i nvention
connecti or? W t

acconpanyl ng "dr aw ngs. 5 Bri

Descri pt i Gtefathearlain vperphd e eRur eBI8gEMBRS | WY BAt i A wHIRIF &R

bel i eved thedtuel
clains. The invention,

t her eof ,
taken in

F

are set forth with particularity in the appended
together with its objects and 5 the advant ages

er

may be best understood by reference to the follow ng description

i tkd hentgicepnpanyi ng drawi ngs, in which |ike

the inventdumvide applew aside; IMEIGURK rdeeptaeiepesttyeasi aw adapter, _
recept acl &q,CYle AWAY P 5O LN et t s JERher _ial'%r%"’eﬁm $pSi@ pefspective
nber I 15 FIGQURE 4 is a

view of the shutter ne , al one; ] ront ‘el evati onal
of the shfidednfdise, HNURERRY CREAGFEPIBLRFEWIRN RHL SRS tYRenber ;
FI GURE &Hischhsisde ebewatdonaprytewcohgt fer2Q1shvétRinaedhgrone or
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more optical fibers.

In the exemplary embodiment of the invention, the
receptacle includes a housing having an open end for
receiving the fiber optic connector inserted thereinto on
the optic axis. A shutter member is pivotally mounted on
the housing adjacent the open end and is pivotally movable
to close and open the open end. The shutter member extends
across the optic axis when the shutter member is closed.
The shutter member is pivotable away from the optic axis
upon engagement by the inserted fiber optic connector. The
shutter member includes an outer connector-engaging surface
having a recessed area for receiving the forward projecting
ferrule of the connector or at least the area of the
terminated fiber ends.

As disclosed herein, the shutter member and the
recessed area are generally rectangular. The outer
connector-engaging surface is stepped to define a radially
outwardly facing ledge about at least a top portion of the
recessed area. The recessed area is provided with a depth
slightly less than the distance the ferrule projects from
the fiber optic connector, or at least deep enough to
prevent contamination or damage of the terminated fiber
ends.

It should be understood that the invention is not
limited to use with fiber optic connectors which have
forwardly projecting ferrules. The invention contemplates

reference nunerals identify like elements inthe figures.and in i ch:
éRE lis a perspéb‘gfi\c?iejjélcgw otfh%rneng%epteﬁfi yggel nrveecnetp el 85w th whi ch

Vi ew



FIGURE 7 is a top plan view of one type of fiber optic connector mnateable
with the adapter; and FIGURE 8 is a side el evational view of the fiber
optic connector. 2 5 JUN 1002 6 Detailed Description of the Prfiefliffll
Enbodi ment Generally, the invention is applicable for use in a receptacle
for receiving a fiber optic connector. The connector nmay be of the type
whi ch has a forwardly 5 projecting fergule as shown in Figures 7 and 8 and
descri bed k er, p l.e may _be_ f . adapt er
assenbly, ggﬁg?gﬁﬁg é%sggﬁgégggl%%%ﬁ E;gufegﬂTﬂa%%PZE%hg%% fﬁQV%gegga novel
shutter rreﬁ%%%s%ééhei Wihtyuk ks £ider oemdr @paenieuladl | §nund v epfi ng
first to Fe@HnestdrandhdreddaptRe e doGleddes &a hawelRGc st akl Yer

desi gnat ed 1% which has a first, o eR recephacle end 16 and a second, open
recept acl eSBRG 182 WHFEnSRERPRBERR UEF c Ca&i $h¥§tEXt BRAPSE -axi al | y t hough
the @adapter. El ectriOthei5 oot or SeaByrbe idiser h@dahBhgespesE eade 16 and

18, whereb nect.ors,.mate within and arge held.i.n mating _en ment by
adapt er 12¥nkgﬁg%¥§ﬁ S@lﬁs B(reova}pcpea Th- t goﬁlou%‘%g fr%(}rlqwaﬁl}gni ﬁﬁtaggggemant
with the fiperroptiencoripertion cdumad drowiiths eéhei encompenypeg deaept acl e
end 20 16.j4gpair of shutter doors 24 close and open receptacle end 18 in
response to rnsertion thereinto of a second fiber optic connector (not
shown). A netal shell 26 (Fig. 1) surrounds at |east a portion of housing
14 and is operatively associated with latch 22. 25 Referring to Figures 3-6
in conjunction with Figures 1 and 2, the invention is enbodied in a door or
shutter, generally designated 28, which is a one-piece structure that may
be nol ded of plastic material. The shutter includes a pivot rod portion 30
integral therewith. 30 The pivot rod portion is journalled in a bore 32_
(Fig. 2) in housing 14. In order to provide for assenbly of the shutter (as
well as latch 22 and shutters 24), the housing is fabricated in two parts
joined at an interface 34 (Fig. 1). One part may have appropriate holes 36
for receiving 35 pegs fromthe other part with a press-fit to provide an
interference or frictional securenment between the parts. 2 5 JUN 200z 7
Shutter 28 is pivotally nmounted wi thin housing 14 by pivot rod portion 30
for pivotal novenment to close and open receptacle end 16 of the adapter.
The shutter extends - across optical axis 20 as shown in Figure 2 when the



5 shutter is closed. The shutter pivots away fromthe optic axis and into a
recessed area 40 of the housi ng upon engagenent by the fiber opﬁéc_
connector inserted into receptacle end 16. A torsion spring 414 JUN Zuy;
operatively associ ated between shutter 28 and housing 14 to bias the 10
shutter back to its closed position (Fig. 2) when the fiber optic connector
is renmoved from open receptacle end 165 The invention contenpl ates that

shutter 2&.incd yde an Sk &P é:tB{.E‘g_{'l ging surface 42 having a recessed
area 44 fo?—mwrm'ﬁww%ﬂ#ng 15 ferrule of the connector
inserted into receptHte €aafines af téssepsyensaonawbish ang eabageetdhe

front face ofpd hpfear e sedndoiresessed paeaidhihsikocahednapppsihg-the
region where the optical fibers are termnated. Theréfore, recessed_area 44

shoul d be HesFHHEBSwi t ARE dePiantsiTynt F9IeBNEEsYitRart tShePR &E Bhcd e he
ferrale praieecaca,;afszgdémezéfeiﬂh?ff ,ﬁ}fﬁaiyc b_@%lag%e_t ghd@&sabogeagt _rﬁegﬁeﬂdﬂ@ugh to
protect the termnat ends. of the optic i bers, as_describe

her ei naftg'rc.’ %heotﬂogjrf(?véﬁ%r%e%?r%%%l rﬁv%%f?%nl? sc?%%l?n%%l%%n‘ﬁété?o?b%ngagi ng
surface 4Zdeompappenyt draefings,a radvalilch olitker diefefragicey hedgeall§ spaced
fromand substanty aldye suTooundl nonr eneseeduabedad. 3 precahut ter 28 is
used, in part, as a dust cover, at |east the top of |edge_46 has been found
to provide a dust acBif¥RRBt} of & PETSOCRRIIYE NLRVNPZedntHERRRBUNEYRE dust

whicdh m gred@spd 48 0= 1eces el el eend4imbeneibheiki hgpiendsief, the fiber
optic connector are lﬁé@ﬁt(w' Fi %gres 7 and 8 show one tgpe of fi bir optic .
connector, general |y B rfatiet 58 STRRESH Tty Kt eHeChsBAC 35 aFPHaF LR ept acl es
i ncor por atauty dvweey | tw egiidwnt h&ogimect or Hemberm nates a fi ber optic cable 52
whi ch has stripped fi ~ n (\not sh held within a
ferrule 54 that pr o'%%:)@?or%walrsdl%l é%gép%rcgﬁs%rm }én“é g\(,:\g‘)"\ée(s %]?m\g{%%rward
mat i ng endneSger, t r®nnector. The fiber ends are exposed at a front face
S4a of the ferrule. HFoeoprse, ikt shewldebes bebinderakeod, {hat & Wede
variety of fiber optic connectors are readily applicable for use wth the
i nvent i on. St X H3™RFHer st anding, it can be understood that mating end 58
of connector 50 can bECURBers edsi nd o tegenplageptashe smdeheé oshategter 12.
Fr ont rratinpeqnféﬂrc_:_e 10 54a of the ferrule engages outer surface 42 of shutter
28 and autorralflc’al-ly opens the shutter (i.e. pivots the shutter away from
optic axis 20). DurinhiCURE ifserstien sideormlectanridihl t vee bef conéai ni ng
re%j(pn of fierrule péubsS,|ocated opposite recessed area 44 of the shutter
and thus 15 does not_engage surface 42 of the shutter. Recessed area 44 has
a depth such that theIPHRE shetF ehdsopfPide 6tV caf Prdpervraref pfébest ed
gzom ?OHL%%micfkﬁhz@éc@@-ﬁ&@@teéﬁbEeini:ﬁh@He _&Eﬁﬁ&e@l}ldﬁna_t the ;roEt face28
a of the ferrule ofe, i nt o_cont act t y_portipns of _shutter
20 during mating of nf#g&%%né:‘eajc? ot ?Jrf?% ?a:g \é%l)gja%rll%?ﬁ{)%‘ﬁdogu?%ﬁaﬁ%%ﬂ y
openi ng t heptshuteennedsostated in the "Summary", above, the invention is
not limted to fiber optic connectors which have forwardly projecting
ferrules, such as ferrule 54 in



25 connector 50 as shown in Figures 7 and 8. Providing the recessed area in
the shutter or door of a receptacle will protect any structure, including
t'he polished ends of the fibers, thenselves, as |ong as the recequeg{mamﬁp
isin axial registry with the fiber ends. The recessed area will
prevent-the fiber ends from engagi ng any portion of the shutter V\:hl ch m ght
damage or break the fiber ends. It wlg be understood that the invention

may be empdl e dd older; SPEGLTIE Lol T dkLhoul geRBRLEDACT rom the spirit

or central
embodi ment s, t her ef Grenerably o He dowerdarsy isn appl icabiecfsradse in

'||U5trat'a\/er@@<§lp@§élée§55:' Qrelc\éam%@da £idedU 8@@2ctdaﬁlelcr&\&ntl0ﬁhés not
to be limted to the details given_herein. % 2002|0CLT|V51

(Amended) IR RECI®RY £H 1°5r t8€ei HYRE av llﬁelr Bﬁ?l c@ corietR 671y 50)
al org an gptdfedxing (ZK¥rrite fddershrpin clepnnra@mresbenngaﬁa tde ayge which

h f dl t I t t t I
fiber, Qobi1 sy HEr o RELeTAGET1a) Fasi K aRoGhar SRy Cf6) T G cee Vi ng the
fiber opt i@t camreei‘apjrer( 50y semsky t egr,hndfnearlelsntabesnglsateidom i n akigurey); and
a shutter gr A 2@11&3“1?1%1%%@ fécﬁo@égafr}mﬁé@ﬁthé&lbé&t %13%% C{QPS

section of sal d open end pivotally nounte n the housing (14) adjacent to
sai d open BHiY{a%)4 shd bei ng pivotally novable to close and open said open

end,o the shutter rrem@@fe exd endeiDa A0y 05i8d t Pef Pt i BgaKkiBst 269 w\i@ﬁlré@e
shutter nenber | ose the shutter er bei qg% i vot abl e avva romthe

optic axis' updW en ageRBAPEEY thé i ASE i Ber Jcn%'onr%%‘?%lf and
t he shutt etesteyered ntd udivhgcan haut et £ coamecobpehf ercepeaeigagimy Bﬂrface

(42) having.g Legessed arss, (dsdlold oo (aee v Wy Lhe dorvRrdly gpol gcting

ferrule ( e tonn opp05| € regron o e Terrule
where the pis cald €xbendingt exmraﬂaéb’ed;hogghﬂtéler eﬁfbmt‘a&m‘e Elettrhedlwherein

sai g shut t &5, NErdIer s ( %%)y I edeNSEygr %.(Ht%qggb@h- ends 16 and 18,
whereby the connectors mate within and are held in mating
engagement by adapter 12. A latch 22 is provided on the
housing for latching engagement with the £fiber optic
connector adapted for insertion into open receptacle end

20 16. A pair of shutter doors 24 close and open receptacle
end 18 in response to insertion thereinto of a second fiber
optic connector (not shown). A metal shell 26 (Fig. 1)
surrounds at least a portion of housing 14 and is
operatively associated with latch 22.

25 Referring to Figures 3-6 in conjunction with
Figures 1 and 2, the invention is embodied in a door or
shutter, generally designated 28, which 1is a one-piece
structure that may be molded of plastic material. The
shutter includes a pivot rod portion 30 integral therewith.

30 The pivet rod portion is journalled in a bore 32 (Fig. 2)
in housing 14. In order to provide for assembly of the
shutter (as well as latch 22 and shutters 24), the housing
is fabricated in two parts joined at an interface 34 (Fig.
1). One part may have appropriate holes 36 for receiving

35 pegs from the other part with a press-fit to provide an

interference or frictional securement between the parts.



3. The receptacle of claim2 wherein said recessed area (44) is generally
rectangular. 4. The receptacle of claim1 wherein said outer

connect or-engagi ng surface (42) is stepped to define a radially outwardly
facing | edge (46) about at least a top portion of said recessed atkdUN200).
25 J 1! N2002 m5. The receptacle of claim1 wherein said recessed area
(44) is provided with a depth slightlyzless than the distance the ferrule
(54) projects from the,fiber,ontd lcz,%r&%gg)g%\o&%f%)ed %i8nif ﬁggsﬁ%gc] £ (12)
for receiving a fiber optic conne an optic axjs

connect or PncPidPhgradnirhgoendO( $9F wHatoHdr rﬁcﬁéﬁ‘&ntant‘én%l ¥%e afhn‘%ptl caI
fiber, comppédsiritepdw@lsidrt (ld)othatenadapteren ehd éﬂaﬁ):tfe@l’e)lﬁ)erﬁ@§el vi ng
t he rratlng end s(‘5%%%0f the fiber_optic connector”(ﬁﬁ%%l |ns rt d therein on
sai d opti c*&F Al a%3Autd®r 2FenBReVE 287 nbaAtEs nho’ﬁ]%?ng (14)
for :ovenesitutoecl Dsec]smsie@pem‘]sal shopear eptivods) awapefscbmt tee opuber

ext endl 10 BELOSSANe RPLT & Aa (30 Woel, 15 NEeSTULL e RING bSof) osed.
the shutter rrenber movab romthe optic axi s Upo agenent
by the ms@mg@ernamt ngb}énthESBflbert r@mn@@trmec(tﬁu) iaserthd shatoer
member | nCLuchpadle O £ONNCGL OL52BYBAI bS] a8e (112) obavhagya yecessed

area (44) for reg |str% the termnated end of the optical fiber to
protect tRSFPHEFCRAJ! e?aee%\ ISthA&f A5 FRE. PougenE d4AIP Aptag the

. A B: =@CHhdtter back to its closed position (Fig. 2) when the fiber

WG we il X calcal sl ool ool ealealealcalcalcalealeal syl aleghesl el ova
%&] gk4} wgkf a\ W ca] caTha] cahvéatdoda] c’b@]rm\ﬂpda]t@a;] calleet] catheaiea] c28 ca] ca] ¢

?1]52‘?'] (l:Ja] ;%ﬁm(%?bcgg%fvé - ﬁg{:gf vq%i %g%]mg] ca"]1 ca ca] cg }]avmg 2

a] ca] ca] cafeeg e ajazga4fcafern] ceiesil e S afpcafeayeapé ] caferededfgal cal ca
](xﬂ§a]Cajféﬁﬁéﬁé5&555ﬁ5L@bﬁﬁ@@zg§8gn%er6%d ifito receptacle end 16.
<N?a?~yt{ kf a\ )f{% %ca ]ca

cal c("a
] cal ca] ca] ] E8FEAfCa) 4 c]c%t]”c%l] RRY] ERPeEc e af ESPENPCSE &f cBBfc
a] ca] ca] caff et whs; =@nd" Eée&(a&s(e)i 0a1d9HYRY ) is1(cded 3 optd¥ite) - tHOVR' ()-T

9l 109%& Fl /
10%& (§)#%é%%g‘{§“]% %% :]?¥ &z %%fgﬂ%%’:?fm&af&% (FEeT@IB&: () - M oP
F109%&' ()@amm@)ameao%osmul@s bRO % (Done By it0yga (depth 3slighily) - # J
20 less than the distance the ferrule projects from the fiber

optic connector or at least deep enough to protect the
terminated ends of the optical fibers, as described
hereinafter.
Another feature of the invention 1is that
25 connector-engaging surface 42 is stepped to define a
radially outwardly facing ledge 46 spaced from and
substantially surrounding recessed area 44. Since shutter
28 is used, in part, as a dust cover, at least the top of
ledge 46 has been found to provide a dust accumulation area
30 which minimizes the amount of dust which migrates into
recessed area 44 where the fiber ends of the fiber optic
connector are located.
Figures 7 and 8 show one type of fiber optic
connector, generally designated 50, which might be used
35 with receptacles incorporating the invention. Connector 50

terminates a fiber optic cable 52 which has stripped fiber



WUBP! & &109%&' () - 3! ~ & &10%&' ()-3! v & &10%&' ()-3!y & &10%&' ()- 3!t & &10%&' (
) -3t & &L0%&' () - 3EFGHV} oP! " & &10%&' $10% & ()- 10 10 25 JUN 2002
10! ~ & &109& ()-3'y & &L0Y& ()- 3!~ & &L0Y%& ()-3VI I {Y7P!! & $10%"& ()-'! &
$10%"& ()-'! & $10%"& ()-' & $10%M& ()-' Y f10% & ()-!9 \

109" & ()-s!>Z[\]wXVB7! 10" 10" 10" 95$10% & ()-!95$10% "& ()-! & -
$10%"& ()-'1 & $10%"& ()-'! & $10% "&' ()-']gArS1! LL$10% & ()-$10%& ()-F

Y ! o 0 ! -0 0, ! -
T S11 | LTETD%E 0T T O0a T30 ES RO ) SFLTRLD0@:( ) J11L SEERRSEFS1 LLs10%
& () - YxVH: fioxwardly of a front mating face 56 of a forward mating end
58 of the connector. The fiber ends are exposed at a front
face 54a of the ferrule. Of course, it should be
5 understood that a wide variety of fiber optic connectors
are readily applicable for use with the invention.

With that understanding, it can be understood
that mating end 58 of connector 50 can be inserted into
open receptacle end 16 of adapter 12. Front mating face

10 54a of the ferrule engages outer surface 42 of shutter 28
and automatically opens the shutter (i.e. pivots the
shutter away from optic axis 20). During the insertion of
connector 50, the fiber containing region of ferrule 54 is
located opposite recessed area 44 of the shutter and thus

15 does not engage surface 42 of the shutter. Recessed area
44 has a depth such that the polished ends of the optical
fibers are protected from contamination or damage. The

polished fiber ends at the front face 54a of the ferrule
never come into contact with any portions of shutter 28

20 during mating of the connector into receptacle 12 and
automatically opening the shutter.

As stated in the "Summary", above, the invention
is not 1limited to fiber optic connectors which have
forwardly projecting ferrules, such as ferrule 54 in

25 connector 50 as shown in Figures 7 and 8. Providing the
recessed area in the shutter or door of a receptacle will
protect any structure, including the polished ends of the
fibers, themselves, as long as the recessed area is in
axial registry with the fiber ends. The recessed area will

30 prevent .the fiber ends from engaging any portion of the
shutter which might damage or break the fiber ends.

It will be understoed that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

35 examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and
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10
CLAIMS

1. (-Amcnded) A recept-acle (12) for receiving a fiber optic connector (50) along
an optic axis (20), the fiber optic connector being of the type which has a forwardly projecting
ferrule (54) terminating at least one optical fiber, comprising:

a housing (14) having an open end (16) for receiving the fiber optic connector (50)
inserted thereinto on said optic axis (20); and

a shutter member (28) having a surface area substantially equal to the cross
sectign of said open end pivotally mounted on the housing (14) adjacent to said open end (16)
and being pivotally movable to close and open said open end, the shutter member extending
across the optic axis (20) when the shutter member is closed, the shutter member being pivotable
away from the optic axis upon engagement by the inserted fiber optic connector (50), and the

shutter member including an outer [connector]ferule-engaging surface (42) having a recessed

area (44) [for receiving the forwardly projecting ferrule (54) of the connector] located opposite

the region of the ferrule where the optical fiber is terminated.

2. The receptacle of claim 1 wherein said
shutter member (28) is generally rectangular.

3. The receptacle of claim 2 wherein said
recessed area (44) is generally rectangular.

4. The receptacle of claim 1 wherein said outer
connector-engaging surface (42) is Stepped to défine a

radially outwardly facing ledge (46) about at least a top
portion of said recessed area (a4)
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5. The receptacle of claim 1 wherein said
recessed area (44) is provided with a depth slightly less
than the distance the ferrule (54) projects from the fiber

optic connector (50).

6. A receptacle (12) for receiving a fiber optic
connector (50) along an optic axis (20), the connector
including a mating end (58) that terminates an end of an
optical fiber, comprising:

a housing (14) having an open end (16) for
receiving the mating end (58) of the fiber optic connector
(50) inserted therein on said optic axis (20); and

a shutter member (28) mounted on the housing (14)
for movement to close and open said open end (16), the
shutter member extending across the optic axis (20) when
the shutter member is closed, the shutter member being
movable away from the optic axis upon engagement by the
inserted mating end (58) of the connector (50), and the
shutter member including an outer connector-engaging
surface (42) having a recessed area (44) for registry with
the terminated end of the optical fiber to protect the
fiber end.



