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PCT/ US96/ 20240 - -+ RECEPTACLE FOR ELECTRO- OPTI CAL
DEVI CE Background of the | nventi on 1. Field of the
I'nvention 5 woora3797 The present invention generall ycfasahemot O
devices for interconnecting optical fibers, and nore particularly to a
device for termnating at |east one opt i cal fiber used as a

t el econmuni cations |line (voic @ctive optical

devi ce, such as a phot od or sgﬁﬁﬁastat éﬂ?.l gh source

2. Description of the Prior Art 10 Optical fibers have

repl aced copper Bickfrofifid bfthie Bivedtidnr ed nedi um f or carrying

t el econmuni cations signals. As with copper wire, it is necessary to provide
for the interconnection OLM—&M@@&Q, during installation, repair or
repl acenent of the fife ﬁ;ﬁesex@meﬁt&ntg@wmmsm& Reddvicefob intétbohn@étinigV ©

optical devices. Optical devices i ncludé, for exanple, optical sensors
(photoel ectric cnmdﬁjaexa,rmdmgnparymbrég a(dsv_xcp for tepminating;at deagt enecoptical ﬁh@

term nati on of ,

connected to sorre 0 &?éf?)asm \%%;‘)‘F?X%Pg C';cl%eoléﬁ% a%éﬂ‘gmgéegﬁgﬁ spli ter or
pol ari zer, suech as eplidtedetsctpnor kolidrstate light smd:&ad to the active optical
device. The present inventiqp is . ﬁnergll_tl y directed to a receptacle
for a termnation of an o In the fiber

optic connectigr descri bed OpﬁcHﬂSersBa&e&BpladUQcoﬁpeB&lreWﬂ;epi&f&réiﬂnediﬂﬁmﬁOr
has a plug and a receptacle t he plug ha éﬂ g a fiber-receiving, V-shaped
groove for each IR telecomumunications sigAals  AHWILh,LORPEE WHe.dhig nmes%tanggge

termnating in t#ethe interconnection of optical fibers, during installation, repair or replacement of
' the fibers, and to terminate the fibers 6nto active optical devices. Optical devices

include, for example, optical sensors (photoelectric diodes) and light sources (LED"s,

15 laser diodes). The termination of an optical fiber may be indirect, i.e., the fiber may be
connected to some other (passive) optical device such as & beam splitter or polarizer,
before the light beam is directed to the active optical device. The present invention is
generally directed to a receptacle for a termination of an optical fiber.

In the fiber optic connector described in U.S. Patent No. 5,381,498, the

20 connector has a plug and a receptacle, the plug having a fiber-receiving, V-shaped
groove for each fiber to be interconnected, with the end of the fiber terminating in the
middie of the groove. The receptacle has a plate which retracts as the plug is inserted,
whereby another fiber is lowered into the V-groove of the plug. Upon full insertion of
the plug, the two fibers ends are in contact, and the fiber secured to the receptacle is

25 elastically deformed to maintain a continuous compressive load between the terminal
ends of the fibers. The connector provides for the quick disconnection and
reconnection of a plurality of optical fiber pairs, without the use of ferrules or other
alignment members. High strength fiber may be used to withstand repeated insertions
and bowing of the fibers. The exact lengths of fibers (j.., the relative locations of their

30 terminal ends in the plug and receptacle) are not critical since tolerance is provided by
the slack taken up in the bowed receptacle fiber (the terminal portion of the fiber
secured to the plug does not bdw, but always remains straight). The ends of the fibers




m ddl e of the groove. The receptacle has a plate which retracts as the plug
is inserted, wher eby another fiber is lowered into the V-groove of the
pl ug. Upon full insertion of the plug, the two fibers ends are in
contact, and the fiber secured to the receptacle is 25 elasticall -
def or med to WRI%HPh a continuous conpressive | oad between 'fqéuﬁgé?%f‘?\al
ends of the fibers. The connector provides for the quick disconnection and
reconnection of a plurality of optical fi#er pairs, w thout the use of
ferrul es or ot ineybe prepared bgslmplytclmnbemdsbevelnghﬂ’stenéfﬁgsmw eptionlinbebe used

to withstand r | NS rtions bSrefl xact

‘Tengths of fi b@?@{’r‘“%’ %éefléq hogo oca{?'lg\gké}gaggﬁ]%deﬁ ter%gﬁa' ends

Itﬂ thle plku? End r ecept aﬁ{rfeﬂyﬁb’eﬁ‘oﬁﬁﬁspﬁtdsfemhﬂypktt‘ldembm*hﬁmet-mﬁmﬂ ded by
e slac aken up in_ the receptacle fiber .(t t er m nal ortlon of

the fi Ee; SrOO¥esy With mean g?‘ﬂ@‘“ﬂgﬁ ""HTS'PJB‘E& fg‘lﬁ}}ﬁ’ °’T‘5‘ﬁﬁ

strai ght e t '

BCT/ LUS96] 2024 osgﬂgﬁf fRbseldaCichd 4?6 Hesigned to interddRhékf & piffify of palrs of ﬁbers such ay

Be pr epalr ed b)éasﬁmlyeelwﬂésa?ﬂkﬁﬁ%ﬁﬂlﬁb%‘i hia & §dPatent dNo. ﬂé‘}&dﬁ%ﬂ onal |y
e cl eave

reduce si gnal F@#‘T %rl Ongﬁgg(;hen?gmo{?&rhgrﬂaﬂaﬂfﬁgéeW&gﬁelégﬁﬁoﬁ%ﬁ?:%%g
enpl oy plate ebanmbs;:lke\ts adhefei be therintexsontientgd fibers.g Fonether, GXWDIHS ofeans for
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SN(I;C h4 028ai %dz hg 03P 0Z, &, B48(559 and 5 Us@46Pahentenuopatanmnmn Non2 mse;«Pat ent

Some of the connector designs using the principle of bowing a fiber into a fiber-
alignment gfoove are rather complex and require many parts, such as the designs seen
in U.S. Patent Nos. 4,045,121, 4,218,113 and 4,767,180. In U.S. Patent No.
4,322,127, an alignment plate holds a fiber in a groove of a mold while a cast is made

15 about the fiber. The solidified plug can then be removed from the mold.

- The connector.in the 498 patent makes use of the fiber bowing

principle, but suffers certain other disadvantages. For example, the plug design allows
dust to easily settle on the tips of the fibers, since these tips are exposed above the
fiber-receiving grooves. Fibers in the receptacle may similarly become contaminated

20 since there is no door or other means to close off the opening when the plug is not
present. While the ‘_498 connector has fewer parts than most ferrule connectors, it
would still be preferable to eliminate the moving parts, such as the sliding plate and
spring inside the receptacle. That design also recommends the use of high-strength
fibers in the socket, making it less compatible with an embedded base of standard ﬁber.

25 This patent, as with several others above, does not explain how the device might be
used for termination. It would, therefore, be desirable and advantageous to devise an
active device receptacle which similarly provides for the quick disconnection and
retermination of one or more optical fibers, and which is simple to install and use, but

further overcomes the foregoing limitations without sacrificing performance or cost.
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fi bers approach alignnent grooves at a gl ancing angle and are held
tenporarily while a connector plate is adhered to the interconnected
fi bers. For other exanples of t echni ques invol ving bowed fibers
eriteri ng aligggﬁﬁgs ooves, see U S. Patent Nos. 10 4, 077, 7PerméesktsinoS59
and 5, 080, 461, an rench Patent Application No. 2,660, 442. Some of
t he connector designs using the principle qf bowing a fiber into a fiber-

al i gnnent groovg ar e rﬁigi cgﬁgl ex and reduire nmany parts, such as the
desi-gns seen U LEne Nos. 4,045,121, 4,218,113 and 4, 767, 180.
In U S. Patent No. 4TRe pteskntinveatiomprogiderent opicalt fibehrecettacle genomily i n a

'groove of a nold while a cast, is de 15, about the f.ibgr. The solidified
pl ug can then bEOPRRSNER) aftpwa(tﬁerﬂmmﬁl%amgapro;ecuonthhagber-ahme 8RRXEt or

in the '498 pat %}%yﬁi%ﬁé g}bgé’eﬁeﬁ, ahd & bhde/aRthcHR@ Y6 1 projectioR! the Base hEvin® b Fiber
ot ner I Sadv

suffers certain a antages. For exanple, the plug design all ows
dust to easils stop:ind (Brmedns foriafignieg the termingtien fixtyrewith anpshue devipe. Jhe

may simitarly bhespadeisssoihageBat Yt G will PRLE MR RIRERRLEC 0

to close 01;] f t_]t\bodgpwiﬁmgiﬁfmatﬁengltfﬁ?g:f:mlp:gc?:yh:w{ipfaﬁﬁqientswdeltealﬂdlrvgth:f??l
t as r1rewet alr .S .

be pr of or abi o 1 GEineh Pk 4k DR eal sk v 3G il pod having a 400t “ana

spring inside tBgw a&k&m&&ﬁ@gﬁmmhsm&emmﬂm&hgmeﬁiﬁg

hi gh-strength I bers in_the soc | ess conpatible wih an

f t ing it
enbedded bas¥ ofized eTacsive tb?ﬁé‘ﬂ”ﬂﬁ““%rﬂ"!ﬁ%&%ﬁ!*%@%ﬂ% 4 logated Lo
above, does not pexilthe iBQVYliEhRert §}ovE tdlieBéile thE terminal pETRch bthe bR HoBAdsi ON.

It woul d, therePore, be desirabl e and advant ageous to devi se an active

devi ce recept ackhe pieg badyds insarted inthp resoptacle. When themlup is Silly dnsstedhindbe i on and
ot O OB LG 58K B i S o
sacri ficing per hgaimshthediber stopsThe lidding of the plug fiber also maintains the fiber firmly
15 nested in the fiber-alignment groove. Latch means are preferably provided for
releasably securing the plug body in the receptacle. The plug may be biased in the
interconnected position to be pushed back against the latch mieans to minimize the
effect of manufacturing tolerances.
Various active devices, such as photodetectors or solid-state light
20 sources, can be positioned appropriately with respect to the termination fixture to
operatively connect with the light-transmitting portion of the fixture base, i.e., with the
terminal end of the fiber. The termination fixture may be mounted on a substrate
which also bears the active device, the substrate being located within the receptacle. A
larger receptacle with multiple openings may be provided to house a series of
25 termination fixtures for simultaneous termination of a plurality of fibers. The active
device receptacle thus shares many of the advantages of the connector such as ease of
use and quick termination, disconnection, and re-termination. The termination fixture
may further be designed to receive one of many different optical plates having, e.g., a
lens thereon, to facilitate manufacturing and assembly.
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Sunmary of the Invention The present i nvention provi des
an optical fiber receptacle generally conprising (i) a term nat i on

fixture havi MP3VY ection with a fiber-alignment groove FPEFUSIRAI0 n t he
projection, and a base attached to the projection, the base having a fi ber

5 stop, and (1) .reans, for aI|n| ng the tedmnation fixture with an active

devi ce. The BriefDeseription of th B8 ageously used in conjunction with a

pl ug having a hol I owpl u : f the
pl ug body having suffici enrte '%vﬁg‘g%d%u%%&e%ﬂ%&w bf&?ﬁ?"tﬁggoa e%&rgfn?%?ﬁ

bare optical flchtMnngﬁmemand the distal end having a sl ot provi di ng
access to the termnal t|o of the fi ecept acl e has openi ng
10 sized to receive the El's’e't‘?ﬂg'ﬁﬁd' ﬁi?"’tﬂﬂ'\fg'e‘tﬁyﬂﬂp tig,connertor inclugingd:  on
fixture is | Qcaﬁlﬁglwhﬁhlsusablﬂmtth@ﬁeéehﬁm‘ldnhéﬁ aI | gnment groove to receive
the terminal portion of the plug fiber Iug body|5|nserted|n

the receptacle. Wen the &sngﬂSsarmegﬂ\temvfébeplnssm -to-fibefept acl e, the

plug fiber becqiRs.oaf h&egaa C ”‘Q“f“ﬁ'%m@faﬁ'%
agai nst the fi ber stop If englbﬁkgurgl ﬁg ? er also |h€‘g| ns

fiber firmy 15ntheplugintétiort he fi ber-al i gnmant groove. Latch neans -are
preferably provided for el easabl secur in . th
receptacle. The plug may FB%“'BF&%W? fo"lgr?f'@f’@ %t%é’gy & ¥8h to
be pushed baok mg@fdseﬁnﬂ\hﬁtid:amamﬁg;dﬁa m ni m ze the effect of
manuf acturi ng tol erances. Vari ous active _ devices, such

as photodetectors or sol iKi8We 4i%a persnestive yievs of another ermbadiment pfaplug Bsedd

appropriately wt&%aeﬁtmteaﬂ&h%&ﬁwwgtm&u Sihitded t&reb&x interior @AgHsaL | vel y
connect with the light-transm tting portion of the fixture base, i.e., with
t he Figure 5 is a perspective view of one embodiment of the fiber-to-fiber

interconnection receptacle used with the plugs of Figures 1-4, with a hinged door
15 having camming surfaces which cooperate with camming surfaces on the plug door;
Figure 6 is a perspective view of a termination fixture which may be
used in the active device receptacle of the present invention;
Figure 7 is a longitudinal section of a termination using a plug and the
termination fixture of Figure 6;
20 Figure 8 is a sectional view of a tool used to clean the tips of the fibers
in a plug; |
_ Figure 9 is a sectional view of a tool used to clean the tips of the fibers
in a receptacle; '
Figure 10 is a side elevational view of one embodiment of the active
25 device receptacle of the present invention;
Figure 11 is a bottom perspective view of the active device receptacle
of Figure 10; '
Figure 12 is a perspective view showing two fiber optic termination
fixtures and an optical plate used with one or more of the fixtures;
30 Figure 13 is a side etevational view of one optical plate; and
Figure 14 is a side elevational view of a termination fixture, such asin a

series of such fixtures, mounted to a substrate for electrical interconnection.
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termnal end of the fiber. The term nation fixture may be nounted on a
substrate whi ch al so bears the active device, the substrate being
| ocated within the receptacle. A | arger receptacle with multiple

openi ngs may Rfo BAydded to house a series of 25 term nati opcfaiidenofs for
simul taneous termnation of a plurality of fibers. The active devi ce

receptacle thus shares many ofthe advantaggs of the connector such as ease

of use and UIC|§. te ngu o) pectlon and re-term nation. The
term nation fix#\@’*——{ﬂ&%@% signed to receive one of many
different optical plates mlragm&@wtoahe figures, emdsintparticalanwith eeférandeltot at e
gacq-f nggfrzbggoa%(ligu?esss]e I2y therc 1s depicted a fiber optzé czo?x’tzchor 10 having a plug 12 which is

Brief Descripti lafly'@scRl #dokififiction with the present invention. SB&ULS) PRkt ON Wi | |
best be under st by Teference to the acconpanying drawi ngs, wherein:

Figure 1 is aS| MI!GmmSatla‘wcﬂﬂéﬁ,w Lomnessor 1is ﬂ@l@eﬂlﬂﬁ@b@fﬁor udi ng a
5 l.ug which i
Fi gEreQZ is a pzrg%g‘?{ | v@’w ewh&hg{ﬁé‘mmb% fher-to-fiber, interconnection

i nt er connect i on recepragitad) anm‘e lﬁsgllur@tﬂdmalmdloaopmnheam Heshbwing phepvE2afullng
the bowed fi bers nserted mI v elemiua%dl St taclé 14 mounted on a support surface or bulkhead

16. Figure 2 is a perspective view with bulkhead 16 omitted, also with a partial

10 longitudinal section to illustrate the interior of the connector. The depicted
embodiment provides for the interconnection of two pairs of fibers, but those skilled in
the art will appreciate that the inventive concepts described herein extend to single pair
interconnection as well as interconnection of a multiplicity of pairs.

'Plug 12, shown also in Figure 3, includes a fiber holder 18 which may

15 be constructed of two clamping elements or blocks 20 and 22, and a plug body or
shroud 24 which is attached to fiber holder 18. Shroud 24 may be removably attached
to plug fiber holder 18 by means of, e.g., latches 26 integrally ;nolded onto blocks 20
and 22, which engage cutouts 28 formed in corresponding walls of shroud 24. Fibers
30 and 32 which are to be interconnected or terminated pass through holder 18 and

20 into the hollow interior of shroud 24. The terminal portions of the fibers are bare, that
is, they are not affixed to any alignment member such as a ferrule. Shroud 24 therefore
serves not only to assist in physically locating plug 12 in interconnection receptacle 14,
but also to provide protection for the.otherwise exposed terminal portions of the fibers
(the shroud could be made retractable to fully expose the fiber tips, if required).

25 Holder 18 has fiber-receiving grooves 34 formed in the adjacent surfaces of blocks 20
and 22; these two components may be identical parts. Holder 18 may secure the
fibers, for example, by clamping, adhesives or both. Alternative means may be used to
secure the fibers to holder 18. Holder 18 may have an extension 36 surrounding the
fibers for additional strain relief and clamping. A boot 38 may be provided for further

30 strain relief and capturing of the strengthening members in the fiber cable (KEVLAR
strands), and to assist in handling plug 12. The strengthening members need not be
crimped but they may be adhered onto the holder. Strain relief of the strengthening




Figure 3 is a perspective view of one enbodi nent of a plug used with 10 the
present invention, with a sliding door; Figure 4 is a
per spective view of another enbodi nent of a plug used with the present
invention, with the plug shroud omtted to reveal interior .
Figure 5 i sWP¥&Mective view of one embodi ment of the fi lggﬁ‘%@g&fwg‘

i nterconnection receptacle used with the plugs of Fi gures 14, with a hinged
door 15 having canmmi ng surfaces which coofrerate with canming surfaces on

t he pl ug door members is attained by a force fit pf gmgmgal] gctépnﬁgfrtgtpglgg fiber hpldeq withing
. g]‘?r [nhgafolr gge];] LB 2 WBFF 1epEndeREupon the HRRE of Hha ?ls %gé"y‘“?g"gi””i"ﬁﬁ‘gf'ﬁﬁﬁf’ﬁ:c' €

section of a tpmgmuaamlaa- uﬁﬁgdm&mggtmaoesfmt requureu@nmmmmh“ﬂnc,hture of
Figure 6; 20

ure | S,.a se i ew of t ool used
to clean the {@ssgs Bf“i‘fﬁf'ﬂ“l!}&‘g"g‘“d '°$ thﬁlnﬂﬁ' & Sttt SiipShentt Fi gure
9 is a sectkorgiernahioily,Gin ektenSith :ﬂdﬁsdfdrﬁed?b@ﬁi% Holter titha “eirturéte(irkégiats

in a receptacle; gure 10 is asld eevatlonal Vi ew
of one enbodi rpstitfonelampiogshe straadsand f@!éW!“SéherWéM‘Q@F‘é“ erence fit, Oogqway

I nventi on; SRS of
the active devi céoné %gfﬁeﬁuﬂ#@ﬂ%ﬂ&l{gss%@%é e e B ildlﬁx‘l\gli gure

12 is a per quﬂﬁgﬁbbrholdur sthivhialsg assists inithecattaghment of thercablato the plug. i xtures
o o0 9811 ool Pl ate Sl A ST, Pod 45 K gy molad
Figure 14 ijg Zonid oife sidedfshicud 24 tv masamy stcmrelpmgrﬁtbaecebt'a:bllne ,Lambdlo as in a
series of such fixtures, nounte Ll..bS J aE g It%erm gll‘ ge mserted into
i nt er connect i cAlso imparts mechanical po rization o ¢ e plug, Iy
receptacle 14 in one orientation. Plug 12 may be biased in the interconnected position,
e.8., by a springboard (a flexible cantilever) formed inside receptacle 14, to be pushed
back against latch 40 to minimize the effect of manufacturing tolerances.
15 Figure 4 depicts a slightly different embodiment 12 of a plug usable
with the active device receptacle of the present invention. This embodiment employs a
similar shroud, which is omitted from Figure 4 to better illustrate the alternative fiber
holder 18° and interior features. Holder 18 is again formed from two blocks 20° and
22°, but those two blocks are not identical in this enbodiment. First, block 22* has an
20 extension or landing 42 which has several upstanding posts 44, 46 and 48. These posts
serve to guide the fibers within shroud 24 in proper position for location in the V-
grooves of receptacle 14 as discussed further below, and limit skewing of the fibers,
ensuring proper alignment of the fiber tips with openings in shroud 24. Latch 40° is
molded into block 22°, along the underside of landing 42. Second, the fiber
25 passageways in holder 18’ are formed by providing V-shaped grooves 34 only in
block 22°, with the corresponding surface of biock 20’ being flat to provide only three
fiber-clamping surfaces. V-grooves 34’ are further recessed in block 22°, and steps 50
are formed on block 20° which seat in the recesses and facilitate proper attachment of
. the blocks together.
30 Fibers 30 and 32 extend generally straight within shroud 24 whenever
plug 12 (or plug 12*) is not installed in receptacle 14. The fibers are “generally”
straight in that they extend without significant bowing, although there might be some

I e,
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PCT/ US96/ 20240 Description of the Preferred Enbodi nent

Wth reference nowto the figures, and in particular with reference to
Figures 1 and Quobhahe is depicted a fiber optic connector 10p&puksdsgosaoP! Uug
12 which is part Icularly useful in conjunction with the present

I nvention. See U S. Patent 5 Application r| al No. 05/577,740. Connector -

10 d d f t g th
general [y compri UG i BEEs ooy o %9&?% éﬂ%’céf%n@@&oﬁﬂéﬁ;t acl e 14.
Figure 1 is a | omgfficiet ﬁﬁﬁivid&a“ﬁﬁummmphaﬂ@exsmmhpﬁbgsfh%oﬁmlly

inserted in receptacle and receptacl ed support surface
or bul khead sigp W‘gtﬁsée@ 'P?‘%‘“’ﬁér‘g‘ﬂ E‘&/Wg{f* °BI’P538‘°16
omtted, also w s08" Théforiid eh@ﬂﬂbtmm4 iﬁ@ﬁ?hi?ﬂf&l&s 5k hﬁ@“ﬁshﬁ‘ed he
interior of the conhector. The depicted

I ment g,cow des for the
i Nt er connecti dh diemmhphlpr@ldyfacmbm%e tasminal ¢nds of thi fibarglgcated within shrgud o t

will appreciate tzga ﬁi&gﬁ)ﬁ%&yﬁ(&dﬁﬂ ﬁﬁ%hﬁd%%ﬂ%ﬁld gf&tes'hl:bu?%emh{vpo

single pair i'on” as erconnectron o
mul tiplicity of laﬁvdrsorbarsso 62 which overlap slotsﬂluglﬂﬁaresﬁétﬁvﬁy atien door SBigin e 3,

i ncludes a fiber holder 18 _which ma tructed of twp cC I ng
el ements or bl OCK@MHHS’M°§T'§]‘%¥p§aﬁ g ‘“m thegpep position, gg?l“?‘g

attached to fibeiga hRivees allciv aébsrscw db&éwaﬂd Pevis ﬂBﬁ‘SﬁQhﬂ’s@trésPS&ﬁglly withoult O
y

plug fiber holder 18 by neans o atches 26 integral ded onto

bl ocks 20 10 athe need fthtﬁbemigag@ngg@t@nﬂsgf sheoydod4;plthouph thisrwauld bedi ng
111 8 GEou BT B R 0B 0 B ol bR SR >
shroud 24. The t enapi maésuhbgtftonnma]bngdmﬁmm armangeen’s 64 ahkdhi66 (Figure 1%, Int hey
Thorefore o aMBE HoRBRigs fust HEB ot R TR e v SoBt SERROPSHEG 2 1 o
i nterconnecti on nigmaR tpieg fers from escaping and injuring a user’s eyes. As discussed below in
. 15 conjunction with Figure 8, door 58 may also reveal, in the open position, one or more
holes on the top of shroud 24 which may receive push rods to tip the fibers out
openings 54 and 56 to allow cleaning of the fiber tips.
Other door arrangements may be provided for the plug. For example, it
could have a door (not pictured) which raises vertically during the plug insertion
20 process. This is accomplished by having the door sit in another part, such as a shuttle,
that moves within the shroud body. The shuttle has a vertical slot on each of its side
walls, and is open across each end. The solid door has a post that protrudes past the
side walls of the shuttle, and into slots that exist in the shroud which have the
following shape. Each of the slots starts at an upward angle (about 30°) for about 1
25 mm, then becomes horizontal for the majority of the distance, then rises again about 1
mm, and finishes with a second horizontal track (about 1.5 mm). When the plug
comes into contact with a stop in the receptacle, it pushes the shuttle back within the
shroud. During the first few millimeters of travel, the door is raised to its first position.
In this position the fibers come in contact with the door, which deflects the fibers down’
30 at an obtuse angle, although this is not necessary. The door can also act as an
alignment mechanism. This helps prevent end face contact of the plug fibers with the

V-groove when they come into contact with the V-groove. Before the plug reaches




but also to provide protection for the otherw se exposed terninal portions

of the fibers (the shroud could be nmade retractable to fully expose
the fiber tips, if required). 25 Holder 18 has fiber-receiving grooves 34
formed in the_ adjacent surfaces of blocks 20 and 22; these two
conponents may ﬂ@”? 8Entical parts. Holder 18 may secure the FCVUSHRB4Y o

for exanple, by clanping adhesives or both. Alternative means nmay be used
to secure the fibers to holder 18. Holde ?; have an extension 36
¢

surroundi ng t hdull insertipn, the shuttlg reaghrsithe sGﬁ%ﬂd @Skﬁﬁlﬁ‘ indhe droudh Atchismethe A
b 38 b f th
pot 38 MY De JHoPiiftedsd i rdal'bdsiioh, i ?ﬁé{g& x j$iho :sﬁgémoageg Wich (i Of the

strengt heni ng cab stran

assist in handlﬂbngsplthugtltgare'lﬁmtebowngdhmmdngdmalb@rssureedﬂmecdpacla

cr ed but th nay be .adher,ed t 0, the hal.d St
stlrgﬁgt heﬁl ng Retr X\gog\g t; r:saccomp?’she%byaspﬁx?g'&atr shés befleen the

PCT/ US96/ 20240 fiber holder and the shuttle The particular advantage of this destgn is that itGexposes
menbérs i s attained byafor e fiit of stra g sec of the plug
fiber hol der  withhgmire énd ofishe plbg ithewsiagy slo @8@‘“’3 Lld ﬁéjﬁe HEUgR &P amef
mat eri al.s used ifyafcohiatt WithPihe $0gHob\is. plug fiber holder, and yields a

design that does not require a crinp.ring and which assists in ease of
manuf acture and reduces fhanothentioor apangemedtiaotshopo)dhe door slidesiacrossthei vel v,

o 0T O T i bl BB AR I
fit. One-wayo bodpan‘he;smmetHaea setita slot arf edchef ipd side Wallsand isadper acrassshet i n
the attachment O]:i nwrg&?l?eo er golaer The end nearest the front of the shroud has an enclosed
end with two vertical slots that are in line with the fibers, running from top to bottom.
The door is nothing more than a rectangular plate, having two vertical slots that run
from its bottom to about two material thicknesses from its top. Also, it has a notch cut
15 in its top that rides in a ridge in the shroud. This ﬁdge acts as the camming mechanism
for the door. The cam is located on the inside of the roof of the shroud. From the
front it starts at an obtuse angle until it reaches the center, where it runs down the
length of its body. In the closed position the two sets of slots in the shuttle and door
are offset from each other, providing a closed plug. When the plug comes into contact
20 with a stop in the receptacle, it pushes the shuttle back within the shroud. During the
first few millimeters of travel, the door slides sideways within the shroud at the same
time the shuttle is moving backward. Once the two sets of slots are in line, providing
an open slot for the fiber to exit through, the door has reached the straight section of
the cam. At this point the door stops moving sideways and is carried back within the
25 shroud by the shuttle. Returning of the shuttle and door is accomplished by 2 spring
that pushes between the fiber holder and the shuttle. This design also exposes the
entire end of the plug, and provides for smooth operation of the door. Variations of
the plug design of the present invention will become apparent to those skilled in the art
upon reference to the foregoing description.
30 A test plug may be used to test the operation of the receptacle. This
plug would be essentially identical to the previously described plug, except that it

receives a single fiber looped to have both ends extending toward the receptacle. In




pl.ug fiber holder, which also assists in the attachnent of the cable to the

pl ug. In the enbodi nent of Figures 1 and 2, a latch 40
is integrally nolded 10 onto one side of shroud 24 to rel easably secure
pl'ug 12 to regrpasid 14. Latch 40 al so i nparts nechani cabrRQbsdobspat i ON
to the plug, i.e., 1t can only be inserted into receptacle 14 in one

orientation. Plug 12 may be biased in the i yit erconnect ed position,

'g., b | | 14,
Colbe pushed iRkt hsnaliidy Rl %e"?*‘rﬁ BBl bl oG e ©
manufacturing t Woprack fiber irl the plug, and then reroutedjtorthe dthebexpeeptaciechibet, iveiithl v

di fferent enbodi nent 12' of a 3% usabl e with the active device
receptacl e of tﬁ%’"ﬁ’r@ﬁéﬁf’"ltﬁ%ﬁﬂ PPUORRYRLER 11 0di ment enpl oys a simlar

shroud, which is omtted ﬁé&ﬁaﬁbgurﬂso“shb%bﬁ? feS Hclb%&sf@ﬁ&lytd?%oainﬁﬁmat Ive
_ fiber hol der 18' and interior features. ' is again fornmed

from two bl odksamdanoghes fiber holdep72. Hmsmgq&hpstampmm&uswmse sizpand shape i cal in

t hi nmbodi t t h
ha!sssgve?a: nﬁgsP “'ﬁgl? &iﬁ%‘aﬁ%@l‘nw‘i ese@é‘gﬁs'r}ﬂmggra\%@wghlcde

the fibers wit hhmﬁppmpdaﬁfe&mﬂmﬂmslﬂohhhscﬁ‘)ﬁﬂnmhph& borelgasablyraounted

The 1ibers, o Giiisad Ag Whidhsus b2, fog e, aioadh oot gEopstaton oRi (R ngs

in shroud 24. Lgbghcdflite). SThe latch i Wbyl préidioP fburiing frth Bedrdnb 6 A8 Pades] de
of landing 42. Second, the fiber 25 passageways in holder 18 are formed

by provi di nglov- &h W@@WE@%’%"*&%P?‘-"PW at the front sidg obthe paggliqr maygprovide
di
correspondi ng 5% ﬂé fr@)ngﬁgregpoftﬁ@bﬁﬁl %?lLorv{ﬁ Q@?&eﬁtq s‘gﬂlki EB at,

fiber-clanping sur rooves 34" are
and steps 50  the lar.le stﬂc) ofithe panel. bTheeceptacle fiiers{osly ane pfiwhikk %swdéesmand

facili f bl her. 30 .
Ebers 30 and 25Euiet AART AERE sfhre t pokPRrIE S Ide” 25 by Slerae ap el psie o
plug 12 (or pl uglainping pldte whdalpfeattalghﬁdxd ﬁbefmamcthdeoﬂl{bldahe. Thé edrminar e

| gh h h i fi
a|g$ Rglrjgh %lhe?se o lgfert |n t at etxte% mto Qrgallvgmmtrmg)tugtroésvegﬁameél %”ﬁroﬁ&%n?g’

or fingers 82 and 84 at a second end of receptacle fiber holder 72. The grooves are
preferably V-shaped, although they may be more rounded, i.e., U-shaped. An’
intermediate section 86 of the fiber-alignment grooves is curved so as to maintain the
receptacle fibers in the grooves by the elastic urging of the slightly bowed ﬁbers.

20 Additional means may be provided, such as the ﬁber hold-down shown in Figure 9, to
retain the fibers firmly in the grooves. The fibers do not extend to the very tips of
fingers 82 and 84 but rather terminate a sufficient distance from the tips to allow
proper support of the plug fibers when the connector is in use. If the fiber-to-fiber
contact occurs very near the tips of the V-grooves (or if the plug is inserted too far),

25 the plug fiber can bend beyond the groove and lifted away from the apex, breaking the
connection.

| Receptacle 14 may have as many of these fingers with fiber-alignment
grooves as there are fibers in plug 12. Fingers 82 and 34 are shaped to project into
slots 54 and 56, respectively, of shroud 24 when plug 12 is fully inserted into

30 receptacle 14. Fingers 82 and 84 enter shroud 24 at an oblique (nonzero) angle with
respect the plug axis, i.e., the axis defined by either of the plug fibers 30 or 32 when
they are extending straight within shroud 24. This angle is preferably about 42°, which

-
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mnute flexing of the fibers, e.g., as a result of gravity or plastic

deformati on. Sufficient space is provided within shroud_24. however, to
all ow the fi BE¥Y3Ebow significantly, as seen in Fi gur ESTVSERE ~ yhen
the plug is fully inserted into the receptacle. The forward end 52 of

shioud 24 has a pair of slots 54 and 56 felrred 5 therein which provide
access to the balandesgbnoerngsegardingBber et face cantact pressure, fiber foteenditected into 24, A

hood d 58, i L dablyy . . 4 with
tuo ' “oover Dt F-aRbRE Y RGO ah b Tesef Bllerkfoe Uindil B g ol |
vvlh_eg do;)r ?ﬁ iSndrasesto!e;@bs).cgineet&emblghleﬁbmgizéi@udiawfedtwiaﬂ opening 4 t

ldes 1O e open, pos I on, ar.s | na. nov 0 W.access, 10
i bers 30 and heryisposiepes oEasiapins B Tirngcnse . RpAsGle 06 HAdRE Hhise
for the i bey  paufiyuAathed g% v Wling osurb B R ok NP E

acceptable in at1ve designs. or 58 1s slidably attached to shroud
24 with a saapeiptof Gutouts: §3 formed atanetend glireceptatiehausing 78 Halder7%ent s
64 and 66 (Fig . bt | ering

t hrough the sl (l‘)l§l gfs;%%(l)dr&%@t%?%%q{#n b&ﬁ{p& Bgﬂéﬁ%%équ?‘g‘ﬂgﬁ%s{tﬂgkg%g fibers
from escapi ng awhich engage hojes89.is esceptacly housind F0d i iguforithel 5

conjunction wth Fi qur oor 58 ._als veal . i é}peoe osi t.i.on,
one or nore W@&@ﬁﬁ%‘ iy eB@HWMB'&‘%ﬁ?ﬁ'WﬂQ ?sé‘c% G 0ds
to tip the f¢ bQibreakaivay top or @B phithaticanifapTdhtd Rs Bdsk,AHé bds6 AdVingkhefibdrh e
fiber tips. - Q her. door arrangenents nmay be provided for

the plug. For MesiHopieggrooves.  coul d have a door (not pictured) which

rai ses vertically duringg meﬁﬂcdﬂﬁﬁii&ci 20 welP hOGE < Thi re'l:% I

acconpl i shed by havi ng tﬁetpﬁgor Sit | anég?h(erwf)aéf{ﬁ g%%‘fg‘xgéséa rtﬁftetle,
described below) may also have a flap or door 90 to minimize entry of contaminants

through opening 74. The disclosed embodiment uses a receptacle door which
15 cooperates with the plug door to actuate plug door 58 between closed and open states
as plug 12 is inserted into receptacle 14. Specifically, receptacie door 90 has two
camming surfaces 92 and 94 which interact with camming surfaces 96 and 98,
respectively, on plug door 58. Receptacle door 90 is hingéd aldng one edge by
providing posts 100 that snap into cutouts 102 in receptacle housing 70. Means (not
20 shown), such as a spring or camming linkages molded into the part, may be used to
bias door 90 in the closed position. When plug 12 is inserted into receptacle 14,
forward end 52 and plug door 53 push against receptacle door 90, raising and opening
it. The ramped camming surface 94 then begins to forcibly abut camming surface 98
on plug door 58, pushing door 58 to the side to reveal slots 54 a|_1d §56. Ifplug12is
25 thereafter removed from receptacle 14, then ramped camming surface 92 similarly
pushes against camming surface 96 as the plug is removed, sliding plug door 58 back
into its closed position. Shroud 24 has grooves or indentations 104 and 106 to
accommodate camming surfaces 92 and 94 when the plug is in the receptacle, which
‘also serve to further stabilize the connection. Other door designs may be implemented
30 with receptacle 14, such as a door which manually opéned outward and snapped shut.




that noves within the shroud body. The shuttle has a vertical slot on each

of its side walls, and is open across each end. The solid door has a
post that protrudes past the - side walls of the shuttle, and into slots
t hat exi st i nywd@ssigoud which have the fol | ow ng shapepctrasdsrnedab he

slots starts at an upward angle (about 30[err]) for about 1 25 nm then
becomes horizontal for the majority of the d| stance, then rises again about
1 mm and finishes wyth.3 Qb I When
t he pl ug conmes into lbnrf% f,%ﬁ%p,ﬁ h%&m()%ﬂ %gﬁg‘é‘(e‘ﬁg kl%hfz”;etwﬁ;mféh

the shuttle bacthewhighiln ﬂhhﬂtematlve ekmgmﬁnbt sﬁhwn)ntjpephxg bbdy Gshrohé)/\haslal dotcied ers
of travel, the door i|s raise qf&’ 0Si tJ on osition

the fibers comeafesopinbaitom ?h ﬁ?’déﬁ%’dﬁg‘%ﬁm&%&? down 30
at an obtuse angiae wahtahwmmbﬁwaﬁ.) kaaiagﬁsﬁﬁf%oumqvnea%emnﬁhm act

as an al i ghment nmechahi sm ES prevent end face contact of the

plug fibers i t plosedeposition. %gnths\pblgm dnto therrecaptacls, the doorsotatgsifrom pie

\F{’C%r ([)Jg\g/g ] 2532? %&.@ﬁ t& L HériZonfaf &féﬁlon. Once the mgqg iLuﬁ;’ K’@J‘ted, the notch _cgg.rs the full

insertion, the sﬂpﬁdgéefﬂ:edoheél‘lﬂnﬁnesboospdnmhdpafmdégneeslaadhbttmmbutAt
thlstlrrethe door | i to It I tio I n whic he, door
is no longer in op i angain ?&?’t S ro‘f’éeﬁ eg gcotf?é een{he two parts, B8 ow
and provide adew&@mwngwgyWmaphﬁandmbpwowomm&f The
shuttle and door is acconplished by, a,sprjng.} ﬂﬁﬁ@es between the 5

fi ber hol der %n@auseithe ﬂ?ﬁ’ttP éet“"l’ﬁ%“bﬁ?’ﬁ"e'& pgsition and, thg plug ta;slide Packy | s
that it exposesgys ofthe receptacle. The tab would be formed such that, when the plug is removed,

there would not be enough friction to keep the finger on the tab. This construction

provides for a simpler plug design.
The receptacle may further be modified with internal latches to be
15 mounted in two different positions on the wall or bulkhead, a first position wherein it is
fully operational and flush with the wall, and a second position wherein it projects
slightly outward from the wall. This provides access to the intérior of the receptacle
for cleaning.

The plug-receptacle latching mechanism may advantageously be

20 designed to prevent breakage of the plug assemBly when the plug cable is pulled
excessively, such as if someone trips over the cable. This is achieved by providing a
latch geometry which allows the plug to be pulled out of the receptacle if the tension
on the cable exceeds a given pull-out force. This results in the plug releasing from the
receptacle rather than the cable pulling out of the plug, and this aspect is made more

25 acceptable because of the automatic shutting of the plug door upon removal from the
receptacle.

All of the components of connector 10 (except plug boot 38) may be
formed of any durable material, preferably an injection moldable polymer such as
polycarbonate, VALOX (a polyester sold by General Electric), or RADEL (a

30 polyarylsulfone sold by Amoco). The material may include conductive fllers to render
the components semiconductive in order to minimize triboelectric charging which can

induce fiber end contamination. Boot 38 is preferably formed of low modulus




the entire end of the plug, without any slot that the fibers nust feed
through to cone Into contact. with the V-grooves.

I n anot her door arrangenment (not shown), the door slides across the

pl ug during he LN ertlon process, again using a shuttle thﬁt noves Within
the shroud 1¥9% The shuttle has a vertical slot on eachtHFS36@8248; e
wal I's and is open across the end nearest the fiber holder. The end
nearest the front of the shroud has an_eml-osed end with two vertical
sl ots that ar ecapolyestercelastomer such #sithnt pyailablg fromn RTProf Winegs, Minnesetaomder

The door is nOMeﬁﬂnFH\BS' ltslggﬂgﬂ‘jbgct angul ar plate, having two vertical

slots that run ottomto about two material thicknesses from
its top. Also, it has amemﬁyandxn&ﬂlatmnofcmmrlm.ammghhﬁsmrd Plug tyis i n

the shroud. This,r e t S he C t door. The
camis | ocat ed%ﬁdbtfgsﬁzqdég% Q%’E'g? ?@P‘?’BW’"H‘S 'lhﬁgg)d I front
it starts ats aﬂn 48 théfedh M&hﬁmﬂt&d”@%ﬁ&ﬁ&ré‘uhﬁn@@%ﬁh to\m.eitﬁchﬂnerft ps
down t he ength of its ody. In the closed g05|t|on he two sets of

slots in the smwe! e&ﬁapumdﬂorrwepaﬁleldﬁmlwpp whethensugh sitachmentogrursng a

I d pl t t

ecopt anl o7 Miife SBEnPbhichek BF BiskieR, P a5 uniiptsroll e g 13i0r rlebrdfe

first few m!l Ilhmﬂbembumedameijumﬂeecalhnrpstch@eBiwithiawdgnﬂeﬁdﬁum t he shroud
t th t ht back t f

Slote are in | Fammedres ECoHRE ehb of e BB 1i€relBhmiRie hardbfrebe pacahig™ ° ©

throgghh tgro dmtéaﬂ@igefm@hﬂﬂ &for:ﬁdcgiabnﬁmhieﬁuadﬁﬁh askthe th%t At this
pol n e oor _s ng _sSJI deways, an Ls. carril e acC W I N e
shroud by the @#ﬁﬁ%fwaéamoeré%mpwgo@ and Manp °%BHBB Bo@Mé""eﬂi’mﬁﬁﬁf%hed by

a spring priésént ﬁ:’d&hﬁﬁ) DPOsE Bibers hidve'al Jascenhem%rea.ﬂsl ctaban§hnfch . This

desi gn al so exposes th entire end of th edp , provi des for
smoot h oper at | Biroyndadky Wﬂmﬂmwwm” scp#edmléé Batentd¥p.of t he

present inventigg t??{i pﬁ&%ﬁeﬁ? a‘?t.“&:lltai’so aBB%@a&%hitltﬁgcdnﬂe&g%ﬁﬁi

upon reference™o regol-ng crlptlon t est
pl ug may belsusprdsenbinvergionichre acspuwnwidate disofete dpticaldiberstan oiultifivehiisbons, as wellug

woul d be essen%&c‘%t%/%gnsbgﬁg enaci\ﬁem\#h?rg&&eq OOevi ously described plug, except

that it ped to have both ends extendi ng
toward the receptacle. IFibers which are to be pre-terminated to either plug 12 or receptacle 14

should be stripped, cleaved and cleaned. If the fibers are in the form of a ribbon which
is part of a bunxiled group of ribbons in a cable, then a portion of the cable jacket must

20 first be cut back to reveal the ribbons. Most cables have several protective layers, and
each of these layers must be removed to provide access to the fiber ribbons. Similar
steps must be taken to remove the protective layers of a cable having a single discrete
fiber. After the fibers have been removed from the protective cable jacket, they are
stripped. The strippe& fibers are then ready for cleaving which may be accomplished

25 using any one of several commercially available fiber cleavers, such as that shown in
U.S. Patent No. 5,024,363. The cleave length for attachment of the fibers to piug 12
is the distance from fiber holder 18 which, in the preferred embodiment, is about 23
mm. For attachment of fibers to receptacle 14, the cleave length is the distance from
fiber holder 72 which, in the preferred embodiment, is about 15 mm. Any debris

30 should be cleaned off the fibers using a lint-free cloth. Prior to removing the fibers
from the cleaver, the crafisperson may inspect the fibers to confirm that the end faces
on all fibers are acceptable, i.e., ihat they are smooth cleaves with no spikes. The fiber
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manner, a signal may be sent down one of the receptacle fibers, received by
t he | oop- baglorhsfder in the plug, and then rerouted to thep@ibswr0240
receptacle fiber, which carries the signal to a test detection system

Receptacl e ‘14, also shown in Figure 5, incl_llu Jes a body or housing 70 5 and
anot her fiber hol.der 72 us A S i 7 ' pe
Gener al 1y cor r oS HBNEAEissR YU SFPoiis 5 5o 5T Y Be s RS whlySe Oiee 1o 0
may al so havéerafispefsonis aatisfietl eintt eachf (ivlfibersdms hmdockptableand/fage, dhel fibersng i t
to be rel easably nounted to bl.i| kheaId h16 \gg&c(? .be, Eo%exaﬁ)l e, a
patch panel or MKE‘E_%FP‘?%“B’BP‘I‘E‘E"%'I n the preigire 5@%“&?"&)"." & PALECrS MBans
may provide for SRR Hehahifted bievEe®Périphbryl(Bat eRBpartially beveledF td Sbhaid tile

preparatory work to be done at the front side of the panel, or maymg(r_ovi de
for nounting fr osdvantageseassocisted: with sysh a fiberiend arafile,ag discussed sagre therqughlyrir t o

be done at L bgg.g»ligern i'#ﬂw&n #J?ﬁlﬁ&flﬁhzzﬁgﬁ. ThE fbdr3hd &czg'cfh

! tehidfilefy ON€
of which, 78, e lgures 1 a 2) are secure %{)ﬁreé@eptacle

fiber hol der 72 beyradiusedigenerally sphdrical).uThefibess may futhemgptiogplly be peovitid adthpt ed
the r ebeptacl o T PLEVETRRLHRR B csaRne f u if oyt Gy Yoo e go he 8
proj ections US. PateRf/NbS5,648,9080 IBsh, i orderao ainithiRrinkefon!l6¥6xind Géfieclionser
Tor e ounded, 0 - Bogss shouit be inseted so ha the i o the SR PR gt SROTE o6
fiber-alignnent gfRuYeGel in plkg YDEofPledionts the BHeRlafibMof e angled end faces of the
other set of fibers (i.e., in receptacle 14). For the plug fibers, fiber preparation may be
done after the fiber cable has been threaded through boot 38.
| Final Mbly of plug 12 comprises the simple stéps of clamping the
15 fibers in the V-grooves of holder 18 and snapping shroud 24 onto holder 18. An
assembly fixture may be used to guide shroud 24 onto the plug fiber holder so as to
avoid damaging the fibers as they are inserted into the shroud. 'The ends of the plug
fibers should terminate about 0.5 mm from the end of the shroud. Completion of
receptacle 14 is also simple. The receptacle fibers are clamped onto fiber holder 72
20 using clamping plate 80, with the ends of the receptacle fibers terminating in the fiber-
alignment grooves about 15 mm from the tips of fingers 82 and 84. The receptacle
fibers may be cleaved after securing them to the fiber holder. The fibers may be
assembled into the holder using the V-groove to actually pick up the fiber holder from
the cleaver, to avoid contamination of the fiber tips, if mating and guiding features are
25 provided on one or both parts. A punch-down tool could also be used to simplify
assembly. Fiber holder 72 is attached to housing 70, first by pushing the pivot posts
into cutouts 88, and then snapping the studs into holes 89. Care should be taken
during placement of the fibers in the V-grooves and attachment of the holder to the
- receptacle to not contaminate the fiber tips. _
30 Installation of connector 10 is equally straightforward. Receptacle 14 is
optionally mounted to any desired surface by convenient means, such as latching arms

76 (other constructions could be molded into housing 70 for custom mounting).




receptacle fibers in the grooves by the elastic urging of the slightly
bowed fibers. 20 Additional nmeans nmay be provided, such as the fiber
hol d- down shown in Figure 9, to retain the fibers firmy in the :
grooves. The_f]| do not extend to the very tips of ' [ and
84 but rat heﬂqg’ﬁ#ﬁate a sufficient distance fromthe ti ps;‘%lggsgﬂ?‘g%?
proper support of the plug fibers when the connector is in use. If the

fiber-to-fiber - contact occurs very mar the tips of the V-grooves (or
i f the plug i sSévembreceptaclesconldrajso bepanounted i single moduleand thayrpdnbeyond t he
groove and |if & : | 0 f400.
Receptacle 14 @é o aveégép%ﬁngq%fdﬂgﬁ8%§{dﬁ?§5°§?tgg\?mﬁf'h'§ﬁrb%?&a |egirforr'£nt
grooves as themeusted; the donnection ismompletstl byfsimply insertifig plogl 13 ima openirigeded t o
project into Lots 54 .and 56, respecgtiyv , of shroud 24 when plug 12
is fully inser?@gliﬁﬁfwﬁf@mw&?}yﬁﬂgérs 82 and 84 enter shroud 24
at an oblique (nonzero) angle with respect the plug axis, i.e., the

axi s defined by either dfigireel mwa&&aﬁnﬁnﬁﬁiwomm%pw? 12 Bdiseted
extending straight within shroud 24. This, angle is preferably about 42,
whi ch deor 9 opensand cams door 58 open as described above, allowing fingers 82 and 84

PCT/ US96/ 2024044 enter slots 54 and 56,rgspectivelér. Plug fibers 30 and 32 contact the ﬂbei-%@ ent -
bal ances concerns regarding fiber end faCce contact pressure, fiI orces

di rected into groovestiefiherdoldor/#2, and dlidefuntilsheir enid fages gbut dhe respedtiverend duces r ed
t ol erance w nd Lacr r anc e he
receptacle fi bgﬂgé g‘}@%@?“%‘f%ﬁf?&“f‘%ﬁg‘% &%g%g%h%ﬁ{@f%% ;?ﬁﬁxy m%ertef ﬁ'e

10 plug fibers may undergo an S-shaped bend. All force at the fiber-to-fiber interface

comes from the resilience (elastic deformation) of bowed fibers 30 and 32 which
maintains a continuous compressive load between the ends. Connector 10 is preferably

designed to maintain a minimum bend radius of 0.3” (7.6 mm) on the fibers.

The dimensions of the various components of connector 10 may vary

15 considerably depending upon the desired application. The following approximate

| dimensions are considered exemplary. Plug 12 has an overall length of 57 mm, a width
of 12 mm, and a thickness of 8 mm, and plug fiber holder 18 provides clamping
grooves that are 13 mm long. Plug shroud 24 extends 25 mm beyond holder 18,
providing an interior space which is 24 mm long, 10 mm wide and 6 mm high.

20 Opening 74 of receptacle 14 is 12 mm x 10 mm. Its overall height and depth are 38
mm and 36 mm. Receptacle fiber holder 72 is 20 mm long (from the end where the
fibers are clamped to the tips of fingers 82 and 84), 12 mm wide and 1.5 mm thick.
The fiber-alignment grooves in fingers 82 and 84 are 11.5 mm long and have a
maximum depth of 2 mm which suitably accommodates most conventional optical

25 fibers. The interior angle of the V-grooves should not be too narrow since this might
result in excess friction with the fibers, but it also should not be too wide since this
would not keep the fibers guided properly. A 90° interior angle is believed to be a

good compromise.

The present invention is directed to a fiber optic termination which is

30 particularly useful with the foregoing connectors for fiber-to-fiber interconnection.
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there is no danger of escaping light injuring a user's eyes. Receptacle
fi'ber holder 72 is 5 pivotally attached.to housing 70 by providing posts

on the first end of holder 72 which - snhap into cutouts or hooks 88
formed at one uylehogrecept acl e housing 70. Hol der 72 r el pesabdepo2e0Cks
I nto place using ,%urrps or studs forned on the side of the hol der, whi ch

engage holes 89 in receptacle housing 70. Ag.alternative design for the

. . : s, .
receptacle fiber_hold be used..in C . hol d I S a
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receptacle 14. Spegificall r pt acl e ' 2 G '
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housi ng 70. manﬂlimwmommp,leaéaeﬁemdaaogsﬁhﬁ& srrenégmﬁaﬁgmmkagegs
nol ded into the pR§ ﬁﬁg}a : K _pﬁ%n@&- hibedi :

posi tion. Wen pﬁ%&iﬂ?g“c@%gﬁte Ifbrl]x{ng }ggg%?atcl e 14, mﬁeﬁﬁ?&?&\gﬁﬂ%ﬁ% 52
and pl ug door 168 18 suseajlyiciest (i:ec transparshido shrowadiengwhnf diphigransmitted intha g

it. The ranped canyj r V| RS ' )

sui face 08 - QN Bl atoleg the AR oA Bvidedo bE et 3h 8 bincf LA
Slhots 54 agd 56. _mimhnfayilﬁligﬁts%;a{;?ab&fdﬂmgmhemﬁuddﬁﬁmﬂamepbgwmm,
t hen ranped canmi sur e Si ar . shes agai nst. canmi n
surfacemSG as thé’gtgﬂ‘ﬁ@e fﬂgﬁ?’éﬁﬁ\?éﬁg“’téﬁ 'tﬁ‘hﬁgfpﬂ"ﬁ% "ggﬁ%fsﬁ'mm ‘?’gt oits
cl osed position. paarioingit2Pobts 12@foRA¥ESn Buse L TTIMBY Bé L2l So dliYh and detddhSixtsre

accomodat e cammi ng surfaces 92 and 94 when the plug is in the receptacle,
whi ch al 38 JaByatheachverdevis SDFERR ca RGC-GTHE oW (ECBY. 1A Bbefciond

desi be i P |
esi gns may be i %@g,gg,%ﬁm\w. R 8@?&0@%& ehill-of Bhi fibef Stub aibRF seoPin 14

- manual | y opened ou nap
' and the other end located in an intermediate portion of groove 116 to interconnect

with the fiber to be terminated.

Fixture 110 preferably has & unitary constructién of a clear, injection-

20 moldable polymer such as ULTEM (a polyetherimide available from General Electric),

~ and may further include a lens 122 formed opposite surface 118 to focus light from/to
the fiber. The active optical devices and supporting structures are beyond the scope of
the present invention but may include, for example, photoelectric sensors or laser
diodes. Other passive optical devices (beam splitters, stub fibers in ferrules, etc.)

25 which direct the light to or from the active devices may be employed, and different
geometries of the termination fixture may be used to direct or focus light to a
particular location, including geometries which employ total internal reflection (TIR).
The TIR method of coupling light from a bare fiber onto a photodetector, or from a
light source into a fiber, using the present invention has a number of advantages. One

30 is the that the position of the fiber is determined by the fiber stop, allowing the plug
fiber to be repeatably located in the same position. The position of the fiber end is thus
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The receptacle may al so have a door that acts as the latch for retaining

t'he plug,,J .S alternative design (not shown), the plug bod shr oud)
has a no?v&%fft:’%" area on its bottom side. The door in ﬁg’u %‘éﬁ%’acl eis a
rectangul ar, spring-I|oaded plate, with a tab (cantilever beam
protruding fromits bottomwhen the ddér is in the 5 closed position. Wen
the plug i Brefetsmpinedpby;the tolerpnces an thsimalded partiad ghedpcation aequsacy obthea

.vertical t ' tAl e d o I JRie bbb , the
notch cl ea?csfﬁte E%Heﬂt@ﬂteg‘,ghggatfdg?&%o}g?? g@gﬁs&‘fﬁ’eﬂﬁgﬁéh@sgg%'%%gt)ﬂra?ﬁég&sﬁgack up a
f ew degr eesctixe optical sligmment. tAnother advantage isrthat, ¢owpled avithanSibendlof shepr ovi des t he

| ocki ng begween t he ani.s.. Removin t.he plug is . acc l.i,shed by
squeezi ng ét?fr’ttﬁﬁoﬁfrﬁlw% #Qﬁ%&?ﬂ%’“ﬁ?mfﬁ@l{f&ﬁ&“&hﬁg S?L‘ZF“@EE%‘@S t he door
to re]EursR ilmBéﬁseh@‘lrim‘ﬁabrﬁgﬁ%biﬁgﬂegmﬂ?ﬂdbt|dbgﬁal;[ﬂ?]hr§|hm&l5'§\tﬁ!r§| i dﬁ ba_f:k ,
out of the receptagle. ,The tab wou or | such that, when the plug is
renoved, tm?%ﬁ&mm&meﬂgﬁwpﬁg&h&ﬁ“ﬂbeW‘W@Mﬂ@ger on the -
tab. This geieshdedtor isihserted. ARbRYitalSmay ﬁ@&%ﬂ{ﬁb{&ﬁﬁsn gn.

The receptacle may further be nodified wth internal [atches to be 15

mount ed | ntermipatinm therstub (nposhown)secured in tbolderilike vaceptatikhaldet, 72a fi r st
position wherein it is fully operational and flush with the wall, and

Thi o provi des. acceseret RovABIFEliak and can”ldnbtltol st bibeqigh™ | 12 10
The pl L§- reanaptor] hassevsnal othenadvantagesmAsgpreviohsiyhengioned; itymdyeeasily be

pre-terminated in the field as well as the factory. Even if the fibers in either the plug or
receptacle do not terminate at exactly the desired position there will still be full fiber-
to-fiber contact in the completed connection since the resilient stress of the bent fibers
provides a positive abutment force; in other words, the tolerance in the relative

15 positions of a fiber pair is eased by the slack in the plug fibers. Plug 12 is also
inherently puli-proof due to this biasing. Tolerances are also not critical in the
transverse position of a given fiber pair since V-grooves 36 serve to align the fibers
and the fibers are biased toward the apex of the grooves. The surface finish of the
fiber-alignment grooves should be smooth and the groove angle be well-defined; this

20 finish is easy to fabricate using standard injection molding techniques. The V-groove
preferably has a sharpness with no more than a 0.001” (0.025 mm) radius. Itis
preferable to use a material for the V-groove substrate which is hard, to resist
abrasion, but also having a low coefficient of friction to minimize frictional forces on
the fiber as it slides in the groove. Also, since the receptacle fibers enter housing 70 at

25 an oblique angle (up to 90°) with respect to the plug axis, it requires very little depth
for mounting. Moreover, the mounﬁng methods are compatible with those of RJ45
jacks. Finally, the reduced part count and the fact that all parts can be injection o
mokded contribute to a very low cost connector.

With further reference to Figures 8 and 9, those figures depict tools
30 which may be used in conjunction with the present invention, to clean the tips of the
various optical fibers. Figure 8 shows a tool 130 used to clean the tips of the fibers in




20 designed to prevent breakage of the plug assembly when t he plug cable is

pul | ed excessively, such as if soneone trips over the cable. This is
achi eved by providing a | at ch geonetry which allows the plug to be
pul | ed out ofwglensseceptacle if the tension on t he cablreTassazoder a

given pull-out force. This results in the plug releasing fromthe
receptacle rather than the cable pulling gyt of the plug, and this aspect

[ SNRAENIDres 23 aﬁ%o?#@hﬂ%%ﬂfﬁf{d @4&8:@% RERE 1l e Rdd! b Benfr 330! U

door upon renoWiHB rece t he
conponents of Qﬂﬁmctmrfoﬂﬁo(m@ﬁpglhl 'Mgolﬂéﬂnlsé&)s megcmeonmembcrcnfmr of any

durable material, preferably. a nj dabl such
pol ycar bonat e, NAPMRtalY afiaghed to yégﬁa”g{; gh ﬁﬁﬁfhmg‘rmg}fDEL (a 30
polyaryl sul f Oneacﬁﬂ Yiti O BE Which SRR aPAEIRFIdr timm di\fdrﬂﬂﬁoleeﬂﬂm\iﬁt}fel llers

to render n})onents sem conductive in order to mnimnmze

triboelectri8 m:@m ugishrondand contacts the plugdiberspforcing them oyt afthe shroedh.  Boot

gg-r} asgg?];grzigltxmtxgﬂ ng; s‘if 56. OthﬂmﬂnliLtUﬁed position, leVQ 136/ sar'i’hég Zway frorn opemng

copol yester el asumfemlpuﬂstab MM&#I@IMMMRWIMWWMMMMWSM a,

under mat er| X6/7420B

instal l ation ofWI g‘?b‘?b lg"" ?:Z‘[’FBT‘&W*%"W&W&]&W@S&F“?%YCM ly
assenbled in ttpgf@%gy, although it nmay easily be assenbled in the field.
I n

10 Opening 134 and lever 136 are located such that the plug fibers, when
pushed through the shroud slots, are forcibly abutted against the adhesive side 144 of a
strip of tape 146. Tape 146 is peeled away from a tape roll 148 which is stored in tool
body 132. Two rollers 150 and 152 are provided to aliow the tape to advance so that
a fresh adhesive surface is presented to the fiber tips. To fécilitate use, tape 146 may

15 be wound about another rolier 154 forming a ratchet wheel which engages a paw! 156.
Pawl 156 is in turn located on another handle or pivoting lever 158 attached to 100l
body at 160. In this manner, the user may advance the tape and clean the plug fibers
by squeezing handle 158 while holding the tool. Handle 158 may also be biased by,
e.g., a spring, toward the outermost position.

20 Figure 9 shows a tool 162 used to clean the tips of the fibers in a
modified receptacle 14’. The shape of‘ tool 162 is reminiscent of plug 12, whercby it is
adapted to be inserted into receptacle 14’ in a similar manner. Receptacie 14’ is
generally identical to receptacle 14, except for the provision of certain features
designed to raise the receptacle fibers up out of the V-grooves for cleaning. These

25 features include a fiber hold-down or retainer 164 and a tilt linkage 166. Fiber retainer
164 is pivotally attached to the fiber holder at 168, and includes a block or pad 170
located at one end of the retainer arm 172 adapted to push the fibers into the V-groove
and keep them nested properly therein. Pad 170 may be molded into the fiber hold-
down. The other end of retainer arm 172 has formed thereon a boss or button 174

30 which pushes against the receptacle fibers when retainer arm 172 is in the actuated
position, as shown in Figure 9. Pushing of the fibers by boss 174 causes the fibers to




5 this regard, the term"pre-term nated"” as used herein sinply refers to

the attachnent of optical fibers to plug 12 or receptacle 14 regardl ess
of whether such attachment occurs in the factory, the field, or

el sewhere. 1§, 1| o0 understood that plug 12 or receptacle ul d be
nounted on a’] "'cable or patch cord with any kind of opti %%15}61}209&
connector at the other end of the fibers. It is recomended that fibers be
used which 10 have a longer life when expdsed to _indoor environnments, such
as the high- st deflegt out ofthef%me%vﬁ“mmw Hedris prefrmeblysbiaseill ig-nby &isrring

Manufact uring @Gaﬁg@%tfé)u ﬁ{ed%és:ﬁ&?wﬁ., %dﬂfng%‘iﬂtwbw grﬁgebwose fibers

have a conventi on core an y a novel
t hree-1| ayer comhumﬂnmnndasvwmassed in U S Patent No. 5, 381, 504.
Those skilled in the art_w|ll C h onnect or of the 15
present invention can ac'EB?HBa gg?‘@t{ﬁdﬁ??t‘bgf‘ E‘é@s a??P 2t i ber
ribbons, as gnehipply spodiS180UtiadRdsive t4E0e8s. Ramummsawbeésesmmape 182

Fi bers which are to be pre-term nated to either plug 12 or receptacle 14

shoul d be stri p}pédhateqseémeaﬁe can) aRpincke a F#"%@?‘%éh%ﬁ‘lfrém?n hefibersaren of a
ribbon which g W&n&é] 1@2%&% %P%Qqﬁ'gmarh%?ﬂﬁ 28 168408 l'ht hen a
(5 to reve’al i

portion of the cab | acket nust rst cut bac
ri bbons. Most mlnldestvhsulemmmdp%ﬂmdttowdraymuﬂ)erawdtpothCmof t hese

| ayers nust be remved to Vi d Si m | ar
steps nust be P%ﬂl@ ?‘@ﬁ@% idt?r\(}gefgveqng foo!?@ a
singl e di sciet git arm 1&8 b@ﬂm&éﬂiﬁhs&dee.ﬂm Bf/recepficR. TR In f@ﬂ%&h tilfﬂ'm me
protective cable jacket, they are stri Sged The stripped fibers are

then ready for tQrosste W%l%ﬂn%fa% °é§ % aitachedto fiber W%)}%ng‘”@i"le
several commer g}, @L%‘b 363hﬁ$hg l§b§€&ﬁﬁ‘4eﬁ?§@£a§ses%@ﬂe&?n F 064 ¢

U. S. Patent No. cleave Tength for attachnent of the ‘PI bers
to plug 12 poipt l%mmngbmlﬂmﬂsh&@bﬂswMee‘ﬁngﬁ!emMEOffﬂleferred

Che ol oave | enderastes, Tape 18§ T rob oz ey be et shb 3 shobisaber@liifer’, L
preferred erdt)odbdsemsmla&nahatﬂinﬂditm;néhmyv:ﬂebrgneesﬂmahom dAlmalt diabaed of f
the fibers usi %a lint-free cl.oth. Prior

he ol caver t PeCroderay e siehetdy ikeapoptol AL o Bire bl preeft IThen (e

end faces alld\w el usér fdQdVarRe thergipept abl e, i.e., that they are snooth
cl eaves with no spikes. The fi ber .
Figures 10 and 11 depict additional features of one embodiment 200 of

the active device receptacle of the present invention. In this embodiment, active device

20 receptacle 200 includes a body or housing 202 enclosing a termination fixture 110 and
which is adapted to receive a fiber optic plug such as plug 12. Housing 202 has a
spring-loaded door 204 to keep debris from entering the receptacle opening when the
receptacle is not in use. Door 204 has appropﬁaté latching features 206 to
complement a plug latch such as 40° described above. Fixture 110 is mounted by

25 means of its posts 120 to a substrate 208 such as a printed circuit board (PCB). PCB
208 also supports an optoeletronic device 210 (such as a photodetector or
semiconductor light source) which is located at an appropriate position on PCB 208
with respect to the termination fixture, i.e., with respect to lens 122 and so operatively
connected to the terminal end of any fiber which is terminated in the fixture and

30 abutting the fiber stop 118. Any conventional active device may be used. Other
electronic components may be mounted on PCB 208, such as LED drivers or data
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viewer disclosed.in U S. Patent No. 5,210,647 may be used for this purpose.

Once the grdaj,hg.%r son is satisfied that each of the fi besSraagraiao
acceptabl e end tace, the fibers may be renoved fromthe. cleaver. ‘In the

preferred enbodi nent, the fiber end faces are flat wwth a chanfered or
bevel ed peri pher or af t rti.ally bevel ed), t o ,obt ain 4.he 5

advant ages ass 5‘%’66" \?éql%\s@égwp%rﬂ%g\"x@ a‘pﬁ"@f’%‘Fé’?“&%"% s%'h%?@&chr e
thoroughly in the akis SF theRécRpiacleBosingai d. OwthSeEpedd tothe aiCdf IR pldf bs it Einersf | ber

end faces may alternatively be, radi used (general,lrfy spherical). The
fibers may furttherecepacieiniorder tposition thedixture projection hif at af) appropriate aoglet nent |

| i ke cl eaving S@r%ﬁrﬂ#tﬁ@@ﬂﬁnﬁ@n@ﬁﬂﬁgﬂb&”d face, as taught in u. S.
: A

Patent No. 5, 04 SO, In order to mnimnmze insergion | osses and
refl ections, 510 the fi beWithséferatos toEiguresid; means maybh provided toattacht at i on of

t he angl ed end faces,o. n ' ' '

conpl enent s the%ﬁ%?%@?%%“%&'%%‘g@%%%ggn tééégg:sﬂ%‘*&feﬁﬂé’%)’l&é FaP set of
fibers (i.e., iconipHsinglimtHicenibbdimendseveraklatohing postd2i2-attatlicdes thenmgerside obn may
be done after the fiber cable has been_threaded, t hrough boot 38.

Fi nal assenbly kausisg 282 Posts 217 maxhe ipgral f?ﬁf‘%de‘é"tﬂébg"?ﬁme teddidthatite 15
fibers in the \; : ﬁﬂﬂn ' Q&iFarses Smid@bfer 18.
An assenbl y |°>?@'uf§n£r§a‘§&@e%§§g%§?o gu?ggg'?ﬁggiﬁghéﬁ ontoz?ﬁg pl ugqfi ber
hol der so asiot cbottom pletei whichiengagerapenings drisloty 218 formeddy thesidevaliscofthousingit o t he

shroud. " The endgyply LA Bl e e wb ' Bbfud S5 et B 160 5 0 From

the end of the S
Figure 12 illustrates how a plurality of termination fixtures may be

placed in series, side-by-side, to receive a plurality of optical fiber terminations in a
small volume of space. Figure 12 also illustrates the use of an insert piece or optical

15 plate 220 which may be attached to any of the termination fixtures to change the
desired optical characteristics. For example, plate 220 may havg a lens 222 formed
therein to supplement, or substitute for, lens 122. In the depicted embodiment, the
lens is formed by a diamond pin in the mold tool, and has a radius of curvature of
about 0.01458” (0.37 mm); the height of the lens is 0.004™ (0.10 mm) and the

20 remaining thickness of optical plate 220 is about 0.022™ (0.56 mm). This lens 222 is
used in conjunction with a lens 122 having a radius of curvature of about 0.01193"
(0.30 mm) and having a height of about 0.01” (0.25 mm). When optical plate 220 is
properly located in base 112 of fixture 110, lens 122 is located about 0.02” (0.51 mm)
above the upper surface of plate 220. The distance from the surface of fiber stop 118

25 to the bottom of the fixture {i.c., to the top of the PCB substrate 208) is about 0.12”
(3.05 mm). The thickness of the light-transmitting portion of the fixture base (from the
tip of lens 122 to fiber stop 118) is about 0.04™ (1.02 mm). Other optical features may
be used as desired, such as polarizers, diffraction or holographic gratings, filters,
microstructured surfaces, a Fresnel lens, etc. The feature is placed at an appropriate

30 location on plate 220 to align with ﬁber stop 118, and plate 220 may further be
mechanically polarized or keyed so that it can be placed in the base 112 of fixture 110




receptacle 14 is also sinple. The receptacle fibers are clanped onto fi ber
hol der 72 20 wusing clanmping plate 80, with the ends of the receptacle

fibers termnating in the fiber- al i gnnent grooves about 15 nm from
the tips of fi ngers 82 and 84. The receptacle fibers rrgx,rbg cl eaved
after securi MPPHEBM 0 the fiber holder. The fibers may be TUSUIEMWY)| ed

into the hol der using the V-groove to actually pick up the fiber hol der
from the cleaver, to avoid contani na#fon of the fiber tips, if mating
and gui di ng f eét onlyenecorien@tion. KKeyingiuay berprovidedby fooning pbump 224.0p plats229own

tool could also,b sed. to sippli e ¢yl ber holder 72 is
attached to hoﬂgﬂ“ﬁtﬁs?m ”’?@1’%%ﬁ‘s‘ﬂ?ﬁ%deﬁd}&pﬁg\%%tugbsts into cutouts
88, and then snappi ng t hEigaieudslhistrites hok ese 6% sefies of teriminakidn Betutesinsay be
during placenent of the fibers  in the \x es .an t t achment .t he

ol dor Lo ¢ he. Placed ona sibeimth sueh s A0PE R A0 e oHle Dyropl bapiop ot Figre.

| nstal | ati ons 0fy5C §BiRP9R inaj Bo FSmEdUR teoppbeifd/sild 'of PLB 1o MG EHNEREe 14 1S
optionally nmounte 0 any Gdesired surface by conveni ent neans, such as

| at chi ng arns respectivé a¢tiveidevicesovith:athercontnel eleoionicsve nol ded i nt o housi ng 70
for custom nounting). Q7 P A

PCT/ US96/ 20240 Figure 15‘%9;»3:1 %3 %%onal modifications to the terminatjon fixture.
Sever al recept Fheamdified fisturé 238 Has tuwkw fingeesior projactivns 332andX34) each having hiey can

Cecept act e 14 fberreceivigs frogte iio: BOFRTER houRencE so e bes By SBeRp e "
inserting phyig fbeér 13816 be B@Minated.” Fixture 230 also has a base portion 238 designed for total
internal reflection of the light signal. Fixture 230 may be formed of two pieces, one
having the V-groove projections and an integrally molded lens, and the other have the
TIR base also with one or more integrally molded lenses. The various surfaces of the
base may be coated to provide improved reflection, or shaped into lenses or other
15 structured surfaces to internally focus the light in any desired manner. Lens
prescriptions may be different for transmitter and receiver elements. The coating may
be used to control the amount of light reflected in some applications.
Although the invention has been described with reference to specific
embodiments, this description is not meant to be construed in a limiting sense. Various
20 modifications of the disclosed embodiment, as well as alternative embodiments of the
invention, will become apparent to persons skilled in the art upon reference to the
description of the invention. It is therefore contemplated that such modifications can
be made without departing from the spirit or scope of the present invention as defined

in the appended claims.




Plug 12 is rel eased fromreceptacl . 5

Frgures 1 and 2 depict full insertion of the plug. plug 12 is inserted,
door 90 opens and canms door 58 open ‘Mﬁmu ‘iﬂ e, allowing fingers 82
and 84 to ots 54 and 56 [ s g fi ber pcPriststhzed’

er

contact the ff‘ﬁg?%nﬁgnrrent grooves n'fi hol der 72, and slide until
their end faces abut the respective end fa(‘ﬁ_s of the receptacle fibers,
and t hen becone jo when the plug is fully inserted. The 10 plug fibers
may undergo an & d bend. Al force at the fiber-to-fiber interface
cones fromthe resiliencei(&lfiraid for téthinating incoprical ffibbruetprisidger s 30 and 32
whi ch mai ntai ns a conti mgl(zus ci) ressive | oad between the ends.
Connector 10 is pref erabl §basehavipgg l&ﬁé{?ﬂf‘ﬁ‘“ﬁ’&iﬂ‘?{%ﬂ% a mini mum bend radi us

of 0.3" (7.6 nm on the fhg?&'&ﬁon attached to said base proximate§aiddighEfeasai@ingl t he
vari ous conponents of conn cgor 10 may_ vary 15 consi derably depengjl ng upon
VR &

the desired applportionithereofrsaid projerting haying g fioesrersiving groove dir

consi dered exenplary.. Pl : . a width

of 12 mm and a%%ﬁﬁ%&@é@@%lﬂ‘ﬁw&%P%@rgﬁﬁggcﬁe%%r ovi des

cl anpi ng gr ooves t hamesdsdforlaligning said ightitangmittingpotitichiofesxid daskswittbanm
beyond hol der 18, . . providing an interior space which is 24 nmlong, 10
nm wi de and 6 mwfg‘!?“% Qpening 74 of receptacle 14 is 12 mmx 10 mm

Its overall height and deptThexefnisdtion fixturédf Claith Bohemein sedtbaps g laderisi ber
hol der 72 is 20 nmlong (fromthe end where the, f.tj bers are clanped to
the tips of f9ndategralipfosmed with said Beht-transming partionshereof; nj i The

fiber-alignment grooves ig thd\ififloh ffe SECHEF Whetiniild dipingAidaiave a

maxi num depth of 2 mm which suita % acconmodat es nost conventional optical
25 fibers. The compesespostanatichedio a8¢.gr ooves shoul d not be too narrow

5108 L I o o o GfRR B G Gl B bt
gui ded proper | y.poftichofisait asedras aplyrality of sucfhdes peskianed bepravide totaljutethal
CONPTOM S€- 45 reflection of a light beam directed at said fiber stop surface.
5. The termination fixture of Claim 1 further comprising insert means
for changing an optical characteristic of the fixture. '
6. The termination fixture of Claim 1 wherein said fiber-receiving
groove is generally straight and said fiber stop surface is generally orthogonal to said
20 fiber-receiving groove. "
7. The termination fixture of Claim 2 wherein said lens is formed on
said light-transmitting portion of said base opposite from said fiber stop surface.
8. The termination fixture of Claim S wherein said insert means
emnpﬁées an optical plate member sized to fit in a corresponding cutout in said base
25 proximate said light transmitting portion thereof.
9. The termination fixture of Claim 8 wherein said optical plate has a
lens integrally formed therewith.
10. The termination fixture of Claim 8 wherein said optical plate is

mechanically polarized to fit only one way in said cutout in said base.




The present invention is directed to—a-fi+ber—opticterm nation which is 30

particularly useful with the foregoin . r.of | Der-to-fiber
I nt erconnecti on. WO 97/ 23797 mmﬁﬂﬁmﬁ“ﬂ" I“l“
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Figure 6 ill Y P1#2Y one enbodi ment 110 of a term' nat? on fi )?Fﬁ'f-”ég‘iﬁ”‘f"he

pr esent -invention adapted for use with an active device. Fixture 110 is
essential ly substituted for receptacl éfiber hol der 72 of
fiber-to-fiber receptacl d1.14 deviepfornigeminatingn optical fiher. eomprising; oj ecti on or

finger 114 simlar to fi Qg @?aevi W I = Al 4 5
groove 116 to receive ongq@?&z e f)‘géaoﬁ“ sf%@gﬁﬂfﬁiﬁghﬁéﬁg%gﬁcoms
to rest on fiberf i ber stop or surface 118, as shown in Figure 7. The force
Gap botueen the fiber ondtiPHEane mEHIRREe foceied el hoofes. 588 TERER, as 1o
lead to degrsdaichidingd bdskénd 4 pjectidiriatiachied 10 3aid basePrEximaeadight-transmittifig ace
118 such as fromgscratching. The lighf-transmtting material_ defining
surface 10 11@oftionthereef, ylépremmmw,sﬂt@%&ﬁsw&ﬂ%emamﬁ@p@ngth of
light transmt ' ht | ho@si ' t g pti cal
Ydﬁdctw%&{éﬁﬂn Fally towsHd efsa.e _ﬁbelﬁﬂ%&"sﬁ)! hosing) $hd'8) sdcbid dinkCte

device to be placed r side of base 112 whereby the Tight
si gnal passes towardgHfibehgopsurface kicated pe said lightiteansmigtinglportionaf said base; and

otherwi se fabricated to Mol ' . . s NL.k 0l | i its
intensity or pol ari Z?Inlfﬁgsl?%mé E%g% ggjiéfd&%a%amgﬁ&%g‘ emﬁﬁgﬁwdwg&used to
al i gn and atd¢ acéspeettd said términafidd fittoreitd @perativelyccohnedt odthsail lightatramsmittingy , a

printed circui tpo?uoo%ro‘}s&ﬁ’%@e; A fiber stub

12, The device of Claim 11 wherein:

said active device is mounted on a substrate;

said termination fixture is mounted on said substraté; and

15 said substrate is attached to an interior portion of said housing.

13. The device of Claim 11 wherein said housing has a door located at
said opening biased to a closed position, said door having latch means for releasably
receiving an optical fiber plug.

14. The device of Claim 11 wherein said housing has at least two of

20 said termination fixtures, and at least two of said active devices operatively connected,
respectively, to said two termination fixtures. '
_ 15. The device of Claim 11 further comprising insert means for
changing an optical characteristic of said termination fixture.

16. The device of Claim 12 wherein said housing includes a removable

25 plate allowing access to an interior portion of said housing, said plate having latch
arms which attach to said housing and secure said substrate in said housing.

17. The device of Claim 15 wherein: |

said two active devices are mounted on a common substrate;

said two termination fixtures are mounted on said common substrate;

30 and

said substrate is attached to an interior portion of said housing.




may al so be placed in V-groove 116 with—one end of the fiber stub at fiber

stop 118, and the other end | oc i ' di ate portion of
groove 116 to interconnect Wi t hTmaUmﬂ&m“amlﬁaﬂfer m nat ed.
Fixture 110 ppef@aparky has a unitary hOns Of* a cl earpcrnidogsdau@n- 20
nol dabl e pol yner such as ULTEM (a pol yetheri m de avail abl e from Gener al '
El ectric), and may further include a J,ens 122 forned opposite surface

118 to focus light from e .fiber.“"The act.ive optical devices and

t .t . _
supporting structures ar eﬁb@?8ﬁﬁepﬁ3°%?8??éa°be‘f°°mp"sm¥'he present invention

but may include, for exangHo@singhwingel ectric sensors or |aser di odes.
Ot her passive optical devices (beamsplitters, stub {ibers.jn ferrules,
etc.) 25 which direct the I|i @mePeuneJpr receiving the terminal portion p %On?ﬁe»‘gés"

enpl oyed, and different 4 988EIbEdtEat Rhid P EniNg bikbd¥rbaMbstd Sdsition 2Ry be
used to direct or focus light to a particular |ocation, 1ncluding
geonetries whi ch enpl oy theving latchimesansfor releasabiy regsivipgrarryptical fiber piig, T| R

met hod of coupling |ight frO”},ﬂ,ﬂ@hﬁt m@ﬁ@f‘&"ﬁ‘ﬁ%% Q’ﬂ%ﬁ%&"n{fgén‘{n[ om a

| ight source into a fiber, using the pres I nvefitron has a nu
advant ages. One 30 is the that réthavablapldte allowirig dcbess to deinterior oftsaidrhousing] by

the fiber stop, allowing th | u fiber.to he repeatably |ocated in
the same position. The pd'sﬁ”gﬁ'%ff %ﬁ“lﬁqé"f‘? B‘g‘?"oéﬁﬂnﬂ"g"f Gusing; VO

97/ 23797 at least one termination fixture mounted on said substrate, said fixture
PCT/ US96/ 20240 .. ] ) _ -16-.

10 including a base and a projection attached to said base proximate a light-transmitting
portion thereof, said projection having a fiber-receiving groove with a first end
directed generally toward said opening of said housing, and a second end directed
toward a fiber stop surface located on said light-transmitting portion of said base, said
base having a lens integrally formed with said light-transmitting portion thereof;

15 at least one active device mounted on said substrate and positioned with
respect to said termination fixture to operatively connect with said light-transmitting
portion of said base; and -

an optical plate having a lens inserted in an optical path between said
light-transmitting portion of said base of said termination fixture and said active device.
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predeterm ned by the tol erances on the nolded part and the | ocation
accuracy of the active elenents, i.e., the photodetector or |ight
source, hence this obviates the need for . active optical alignment.
Anot her advantmf’%z%mt,hat, coupled with an S-bend of the pd /06204 e
overal | hei ght e transceiver nodul e can be reduced. An S-bend could 5
al so be used in a connector for two parallel, but not coaxial, fibers.
Finally, the transcei ver el ectronics can be nounted on a board that
lies in the sane plane in which the connector is inserted. A fiber
stub may al so be used in an active devijgag term nation, the stub (not
shown) secured in a hol der |ike receptacle holder 72.

Besi des providing for quick and easy connection and di sconnection, 10
connector 10 has several other advantages. As previously nentioned |t may

easily be pre-terminated in the fieldeas well as the facpery. Qn i f
the fibers in either the_plug or recePhacl e do not te na
exactly the desired posn?-l on there will stil¥ be full 'er- ber
contact in the conpleted nnection since the resi ent s “yent
fibers provi des a posiXive abutnment forceg, ﬂher ‘;“
tolerance in the relative 1 posi tions of_.# flber ‘55315\ =R

slack in the plug fibers. Plug 12 is g=®t \%§§ ‘aﬁg’b due to
this biasing. Tolerances are also nel critig “\: ’¢‘, verse
position of a given fiber pair_=8 ncerv- roc es N/ //{/ &R he fibers
and the fibers are biased touard th : x of 4 ,« #gfes. The surface

‘1.

'/'/;' snoot h and the groove
abricate using standard

ves :
O

pr ef erably has a sharpness

\ preferable to use

;\v ard to resist

fi.nish of the fiber-alf gnp

angl e be wel | -defined; thys 2Q

i nj ection mol di ng t echni gues. ;pj\m%
with no nore than a 0. 00§ """ﬂ

a material for the V-gropv Q\

abrasi on, but al so havi np c« 2 r|ct|on to mnimze
frictional forces on f'ﬁi};%f‘“ slijdegg in the groove. Al so, since
the receptacle fibers enfe qu b QdA 2 A oblique angle (up to
90[err]) with respect tojthe Jg;i, \ -, res very little depth )
for nmounting. Moreovey rr'dn,‘ ng tlRpd : conpatible with those of
RJ45 jacks. Final®y, e rﬁgizﬁ:edﬁer co 1/ ani the fact that al Ivg'arts
can be injection SE; /
f
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nol ded contribute to a very | ow cost connector. Wth
further reference to Figures 8 and 9, those figures depict tools 30 which
may be used in conjunction with the present invention, to clean the tips of

t he vari Qg oppbécal fibers. Figure 8 shows a tool 130 use@nisdsfd26n
the tips of the fibers in WO 97/ 23797

PCT/ US96/ 20240 -17- pl ug
12. Tool 130 has a body 132 adapted to be held in the hand, with an opening
134 in body 132 for receiving plug 12/10fool 130 al so has an actuation
menber or |ever 136 pivotally attached to body 130 at 138. In Figure 8,
| ever 136 is shown in the actuated position, in which state a push rod

or tab 140 enters a hole or slot 142 in the 5 top of the plug shroud, and
contacts the plug fibers, forcing themout of the shroud. t hroygh slots
54, 56. In the unactuated position, |ever 136 sw ngs aws S

132 and retracts push tab 140 so that plug 12 cgp-ernlg
interfering with the push tab. Lever OCE
the unactuated position by,
134 and |l ever 136 are | ocateg
t hrough the shroud slots,
144 of a strip of tapg
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body 132. Two rollers 150 and 152 are provided to allow the tape to advance

so t hat a fresh adhesive surface is presented to the fiber tips. To
facilitate use, tape 146 may 15 be wound about another roller 154 form ng
a ratchet wh %&ﬁl}l engages a pawl 156. Pawl 156 i s i rpdraisesraent ed
on anot her handl’e or pivoting | ever 158 attached to tool body at 160.

In this manner, the user may advance the tape and clean the plug fibers

by squeezi ng handl e 158 while holding the tool. Handle 158 may al so be

bi ased by, e.g., a spring, toward iyf out ernost position. 20

Figure 9 shows a tool 162 used to clea Ye tips of the fibers in a
nodi fi ed receptacle 14'. The shape of tool 162 is rem niscent of plug 12,
whereby it is adapted to be inserted into receptacle 14" in a simlar
manner. Receptacle 14' is general ly identical Ae—pgeptacl e 14, except
for the provision of certain features desi gpfed to-n3kse the receptacle
fibers up out ofthe V-grooves for cleaning.@8Hege 25 fdaatilhes include a

fi ber hold-down or retainer 164 and a tilt |i : et & ner

164 is pivotally attached to the fiber hglde
or pad 170 | ocated at one end of th <
the fibers into the V-groove - and keel
Pad 170 may be nolded into the fiber hol ¢#
retainer arm 172 has forned thereon a brss
agai nst the receptacle fibers wh
position, as shown imeFj gure 9.

the fibers to 97/ 23797
PCT/ US96/ 20240

des a bl ock
pf ed b O push
t h&P ei n.

52




- 18- defl ect out of the V-grooves. Fiber retainer 164 is preferably

bt ased, e.g., by a spring 176, toward the unactuated position, i.e.,
pushi ng pad 170 against the fibers to mai ntain themin the V-grooves.
Tool 162 i ncl L{gﬁg,g?”p,ody 178 which, like tool 130, al so housegrasbsze34t0p! Yy
spool 180 of a ve tape 182. Rollers 184 and 186 serve to position tape
182 such that its adhesive side can again be advanced to clean the
fiber tips. The fibers are defl ected when tool 162 enters receptacle
14" by neans of tilt |inkage 166, whic 10 includes two tilt arns 188 and
190 fixed together at another pivot poirt 192. A proj ection or actuator
bunmp 194 formed on the front end of tool 162 pushes against 10 tilt arm
188 as the tool is inserted into the receptacle. This in turn causes tilt
arm 190 to rotate and push against a catch or finger 196 attached to
fiber retainer 164. Forcible contact between tilt arm 190 and fi nger
196 causes fiber retainer 164 to pivot about poi nt 168, thereby pushing
boss 174 against the fibers and deflecting tfem outXo : V- gr ooves.
Tape 182 in tool 162 nay be taken-up on anot #EM\spo exit tool 15
body 178.in a manner simlar to that shown inA 130. A
smal | dial or tw st rod may be attached t/f and extend
outside of body 178 to al l ow the user t oy atf
Figures 10 and 11 depict additional feature
the active device receptacle of the presey
active device 20 ggceptacle 200 incl udeg
termnation fixture 410 and whi ch i

pl ug such as plug 12%\kQ:fi”9 202 has
debris fromentering theweceptacle Hpg
in use. Door 204 has appropriate |2
plug latch such as 40" descri bed A
of its posts 120 to a -substrate
PCB 208 al so supports 4
phot odet ect or or




sem conductor |ight source) which is |located at an appropriate position on

PCB 208 “with respect to the termination fixture, i.e., with respect to
| ens 122 and so operatively connected to the term nal end of any fiber
whi.ch is term‘g(?%f%%n the fixture and 30" abutting the fiberpShrBsdni ANY
conventi onal evice may be used. O her electronlc conponent s
may be nmounted on PCB 208, such as LED drivers or data WO 97/ 23797
PCT/ US96/ 20240 ' -19-
gquanti zers. PCB 208 is preferably nount &ft® an angle of about 48 with
respect to the axis of the receptacle housing, i.e., with respect to
the axis of the plug as it enters the receptacle, in order to position
the fixture projection 114 at an approprlate angl e for receiving the
termnal end of the fiber. 5 Wth reference to Figure 11,
means may be provided to attach receptacl e 200 ge~another structure,
such as anotga PCB (not herboard), the nmeans (o) NNg in this
enbodi ment seéVeral | at gétmg posts 212 attached to exsi de of
housi ng 202. P ts 212ty D] integrally formed wjfth a bo Qplate 214
that is ably pttady o0 housing 202 by ge \onal latch
arns 216 forned 10 { botto Al € whi ch engage ppeni ngs or s, 218
fornmed in the sidewal fs of hou 202. Latch 2LMe o

" secure substrate 208 ps seen in Q 10. : AS—e>12

illustrates how a plyrality of tern ares nay be pI- ed in

R0
series, side-by-sidej to rece|Vﬂm? I"s' optlcal fiber ter n atj ons -
ina 3
100
70
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smal | vol ume of space. Figure 12 also illustrates the use of an insert
piece or optical 15 plate 220 which may be attached to any of the

term nation fixtures to change the- desired optical characteristics.
For exanpl e,&%ate 220 may have a |l ens 222 forned t her perué9820240
suppl enent , i tute for, lens 12g,44n the depicted enbodi nent, the

lens is formed by a dianond pin in the nold tool, and has a radi us of
curvat ure of about 0.01458" (0.37 nm; the height of the lens is
0.004" (0.10 mm and the 20 remai ni ngMhi ckness of optical plate 220 is
about 0.022" (0.56 mm. This lens 2 i used in conjunction with a

‘' ens 122 having a radius of curvatyrejof]about 0.01193" (0.30 mm and
havi ng a hei ght of about 0.01" (0. 25 When optical plate 220 is
properly located in base 112 of fi 10, lens 122 is |ocated about

0.02" (0.51 mm above the upp Jur flace of plate 220. The di stance
fromthe surface of fiber stogg% . bottom of the fixture (i.e.

to the top of the P substra 3 0.12" (3.05 m). The
thi ckness of the |ight - txgnsmitti r%n of the fixture base (fromthe
tip of lens 122 to fiber stop 118) i €“p4" (1.02 mj. O her optical
features may be used as deg as pol ari zers, diffraction or

tured surfaces, a Fresnel
e 30 location on plate
By further be

hol ographic gratings, filter
| ens, etc. The feature is g
220 to align with fiber st
mechani cal |y pol ari zed or
fixture 110 - WO 97/
PCT/ US96/ 20240

Ut il

|
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- 20- in only one orientation. Keying may be provided by form ng a bunp
224 on plate 220 which fits with a notch fornmed in the underside of
base 112. Figure 14 illustrates how one of a series of
term nation fixtures may be pl aced on a substrate, such BeTR £l PCB
226, in the siV¥@IM3¥ de fashion of Figure 5 12. Leads 228 may be forned
on the opposite side of PCB 226 to interconnect the respective active
devices with other control electronics. Figure 15
depicts two optional nmodifications to the term nation fixture. The

nodi fied fixture 230 has two fingers or ﬁﬁ%}ections 232 and 234, each
havi ng a fi ber-receiving groove therein, positioned to i nduce an double
bend, or S-bend, in the 10 fiber 236 to be term nated. Fixture 230 al so
has a base portion 238 designed for total internal reflection of the
light signal. Fixture 230 may be formed &|two pi eces, one havi ng t he
V-groove projections and an integrally WQLded | ens, and the other have the
TIR base al so with one or nor @kategral | y ol ded | enses. The vari ous
surfaces of the base may 8 cpated to brovide inproved reflection, or
shaped into | enses or gi-he ¢ internally focus the

light in any desired Lens pregefi ptions be different for
transmtter and recdilver elenents. The c G—FrB Y-~ e used to control
t he amount of |ight {rlefl ected in sonme ap L1 0ons.

Al though the inventilgn has been described|mth refgrenc 0 specific

enbodi nents, this dgscription is not nea nstru inalimting
sense. Various 20 ndi fi cations of ¢4 he 09ey Jenbodi Ngnge as wel | as
alternative emodi ngnts of the emvent. |1 beco parent to
persons skill (N art upon refer e desqri/pti on of the
invention. It i;ka;r fore cd@tenplated t ificgtions can be
made wit hout departtjng from tWe spi Ll Sco 0 e prdsent invention as
defi ned i n the jappended 1

Fig. 8
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-21- CLAI VE5: 1. Afixture for termnating an
optical fiber, conprising: ) a base having a
light-transmitting portion,; - a projection attached to
said base proximate said light-transmtting 5 portion thereo? |

proj ecti on havPM®P?23 ber - recei vi ng groove directed toward a Fgéﬁﬁé&u«)
stop surface located on said light-transmtting portion of said base; and
means for aligning said light-transmtting portion of said base with an

active devi ce. ' 2. gheotermnation fixture of Claimi1l
wherein said base has a lens 10 integrally formed with said
l'ight-transmtting portion thereof. 3. The term nation
fixture of Caim1l wherein said aligning neans conpri ses post
attached to said base. 4. The term nation fixturg of
Claim1l wherein said light-transmtting portion of sai dAfaseAfas a
plurality of surfaces po@tioned to provide total interng 15 €11 ection of
a light beamdirected at%sai d fi ber _siop—suface 5.
The term nation fixtur FCTaml fygt&er corPri si-Re——a8Crt neans for
changi ng an optical claratteeristiceoofRt M1 XL, 6.
The term nation fixtuwe ot EM\i_m-buhe : D oA Vi ng groove
S)g€neral Iy orthogonal

The term nati on

1.

is generally straight jano 45‘35@
to said 20 fiber-recqiﬁ'-ﬁ$§’ﬂ§

fixture of O &tm 2 Whe FeL RN
/‘

2

7
727
Fig. 9
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said light-transmtting portion of said base opposite fromsaid fiber stop
sur f ace. _ 8. The termnation fixture of Claim5 wherein
said insert neans conprises an optical plate nenber sized to fit in a
correspondi ng cutout _in said base 25 proximate said light tra b obdgl
portion t her eofVO 9723797 : 9. The term nation fixt u?@%’@ﬁl alnm 8
wherein said optical plate has a |l ens integrally fornmed therewth.

10. The term nation fixture of O ai m8gz:£@rei n said optical plate is
mechanically polarized to fit only one in said cut in said base.

WO 97/ 23797 -

PCT/ US96/ 20240 . =22~
11. A device for term ngfl l),g_an,_o.pLLgr@-;\f.Lb.e.r,_coxm&Lsi_ng; ------ <——-

a housi ng having an opghi &g f @10recel v+ g the term nal end of, i clal
fiber, L,/ at Iea§¢,c30§) ermjq@tion fi>gogre gd in said
housing, said fixtufe ¢5 i283 uding a,,’g and;a projectipn at -Ia?a?&o sai d
base proximate a |i ghti-trandm t/tlkng@.»\ . Pl on thereof ~aid L pfetty on
having a fiber-rece owitth a Yiend 216~ di ket ed sgeneral | y

vilng gr odw
toward sai d openi ngfofi sai d:ﬁlqusiﬁa and) a~sgeqepd e ed y rd

a fiber stop surfac I:oca;-e' o sard light-tragsmt jon of sai
base; and Vs | east ofe active de.vJ,ce_I_o,(!at:ed I n s&jd
. . . S A7 P UUt e — -.— —————
housi ng and positi gnep, \Engft; i Voor T < =7 I=‘+__L.!.-_.::
i el i I EHHE

M/U ..ng




10 respect to said termination fixture to operatively connect with said

tight-transmtting ~portion of said base 12. The
device of Claim 11 wherein: ‘ said active device is
mounted on a substrate; sai d term nati opfriiRdsBbRe! S
nount ed on saWP @Y rate; and 15 said substrate is
attached to an interior portion of said h%ﬁEQng. 13.
The device of Claim11l wherein sagajq housi ng has a door |ocated at sai d
openi ng biased to a cl osed posi ., sai f@oor having | atch nmeans for

rel easably recei vigg an optflcdl JrDer plug. 14.

The device of Caim ettdi
term nation fixtureg
connected, {10.J€s
15. The device of®g
changi ng an opti cal
16.. The devi ce of /Q
plate allow ng apgdss
havi ng | atch 3
substrate in said H
wher ei n:

connon substqu;

Haild"housi ng has at |east two of 20 said

#qt ¥ of said active devi_cg2g operati y
%ﬁ%terrﬁnationfi{thres. jﬂ

conpri sing insert {means for |

f said termnation fixtqé??

3ai d housi ng incl udes 22-efovabl e 25

porti on of said housing, said plate

d housing and s S
17. The dﬁﬂ@mﬁ]&i m 15
j ve devices are nounted on a

nounted on sg said
substrate is ‘ . ' f said housing.
] B
]
]
)
' 116
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- 23-
a“housin
t er m nal
| ocat ed

havi ng |
means fo
a renova

18 An active device receptacle conpri 5|§ 0_,';@.3——*

g havi ng an opening for receivi nd‘-ﬂhél’ <
portion of an optical fiber, el doomw
at said opening, biased to a closed position and 5 = ®

atch rrea_nm rel easa\pod M&Lw’kr&ﬁ% q@{m&q | ber pl

r attachi I d housi ng P O A Tbabtor ure, and

bl qmtﬁkﬁrﬁiﬁawm@&ﬁ@wm:m ONBER m%mmd:mmm TREATY (PCT)

at oot t

a substr
at | east]
i ncl udi

ng 2GOB6M2nd a projection attdchk
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(54) Title: RECEPTACLE FOR ELECTRO-OPTICAL DEVICE

(§7) Abstract

A receptacle for terminating an optical fiber at an active
device such as a photodetector or solid-state light source, The
receptacle includes a housing, a termination fixture and an active
device. The housing has an opening for receiving the terminal
pottion of an optical fiber, a door located at the opening, biased
to a closed position and having a latch for releasably receiving
an optical fiber plug, and a removable plate allowing access
to an interior of the housing. The termination fixture and the
active device may be mounted to a common substrate attached .
to an interior portion of the housing. The termination fixture
includes & base and a projection attached to the base proximate
a light-transmitting portion thereof, the projection having a fiber-
receiving groove directed toward a fiber stop surface Jocated on
the light-transmitting portion of the base. The base can have &
lens integmlly molded with the light-transmitting portion. The
active device is positioned with respect to the termination fixture
to receive light from, and/or transmit light to, any fiber whose
terminal portion is Jocated in the V-groove and abutting the fiber
stop. An optional optical plate may be used to adjust the optical
characteristics of the termination fixture.
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