1 7 MAY 2004 SPECI FI CATI ON FI BER OPTI C CONNECTOR MODULE Fi el d of the

I nvention This invention generally relates to the art of fiber optic
transm ssion and, particularly, to fiber optic connector nodule.
Background of the Invention Fiber optic connectors of a wide variety of
desi gns have been enployed to term nate optical fiber Cablﬁj % to
facilitate connection of the cables to other cables or oth h@‘Btﬂﬂéal fi ber
transm ssion devices. A typical fiber optic connector includes a ferrule
whi ch nounts and centers an optical fiber or fibers within the connector.
The ferrule may be fabricated of such material as ceramic. A ferrule

hol der or other housing conponent of the connector enbraces the ferrule
and may be fabricated of such naterdpglc afRinded plastic. A spring may be
di sposed within the housing or ferrufe Eoider such that the ferrule is

yi el dably biased forwardly for engagi ng another fiber-nounting ferrule of
a mating connecting device. A pair of fiber optic cqonnectors or a connector
and anot her optical fiber : ) QRNMECTARIOINLE e mated in an
adapter which centers the fibers to provide low insertion |osses. The
adapter couples the connectors together so that their encapsulated fibers
connect end-g9g e hhEfapt er may be an in-line conponent, or the adapter
can be desrgﬁégﬁg%? mounting in an opening in a panel, backplane, circuit
board or the like. VarTidsmvpntobi gneraipndlatase thoaef Bbrrophc sresmissionand. gni ng
fiber optic connector assenblies or other connector assenblies, including
applicationimﬁHW@H%bHgﬁ“ﬁé@RBF@HE§WTHB¥Wg%boards, daughht er boards and t he

| i ke. Such problens include properly and precisely placing a connector
assenbly on a substrate, such as a printed circuit board, accommodating

m sal i gnnentgRkeidiad epHeaat@tionduring mating, allowing relative 1 1 7 MAY
2004

Fiber optic connectors of a wide variety of designs have been employed
to terminate optical fiber cables and to facilitate connection of the cables to other cables
or other optical fiber transmission devices. A typical fiber optic connector includes a
ferrule which mounts and centers an optical fiber or fibers within the 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 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 optica] fiber
transmission device often are mated in an adapter which centers the fibers to provide low
insertion losses. The adapter couples the connectors together so that their encapsulated
fibers connect end-to-end. The adapter may be an in-line component, or the adapter can
be designed for mounting in an opening in a panel, backplane, circuit board or the like.

Various problems continue to be encountered in designing fiber optic
connector assemblies or other connector assemblies, including applications involving
backplanes, motherboards, daughterboards and the like. Such problems include properly
and precisely placing a connector assembly on 2 substrate, such as a printed circuit

board, accommodating misalignment of the connectors during mating, allowing relative



floati ng novenent between various conponents of the systemand simlar
positional type problens. O her problens sinply involve efforts to
sinplify the design of connector assenblies. The present invention is
directed to solving these problens and to providing various inprovenents
in such connector assenblies. Summary of the Invention An ob%ect,
therefore, of the invention is to provide a new and i nprovet7 M¥diléct or
assenbly, particularly a fiber optic connector nodule. In the exenplary
enbodi nent of the invention, the nodule includes a ferrule termnated to
at |l east one optical fiber. The ferrule is nounted in a manually

mani pul at abl e housi ng which includes a front portion encapsul ating the
ferrule and r.ear orti ' : far o for
ranual gr aspiiy By i ispb Py el FORRoHERRUAL Kl e Rypkhord SRR GRY
from whi ch aypatiddessid Ofhet Reotians WiBplpriayeist sefforEhe eipiplifalthé idesign eoft ends
t hrough an open'rear end of the housing. As disclosed herein, the rear
portion of tdvendmasissgnbleest dhemdesoyt iaveraion indiredted Wrsgl Ve Bi5se RPbiHEand
graspabl e between _an operator's fingers., The outside I.of the arns have
serrations t@PFREAMEVAREUSIEIIAYCHUSITiSHED FHIEEGE 2558 Fhsi des of the arns
have guide channels for guiding insertion of the ferrule into the open
rear end of the front portion of the housing. O her features of the

i nvention i nSlmgery @ttedInveasn on t he outside of the housing for |atching
the nodule in a conplenmentary receptacle. Flexible latch arns are ravi ded
at the front of the ho&giql?ijfcbr‘i@%@f@&bPét}\ﬁilﬂwné‘ﬁﬁdﬁoclgogﬁd&é‘é’e&‘f3‘?%1}&%@‘3 of
the ferrule for holding the .fernpu J Lk hin the front portion
of . the housi ‘??é‘?“em?’?%sfg}'@%’l E’/Efm%%ﬂ%%)ﬁg?pn ﬁ%g&éﬁ%ﬁ%ﬁg@&eﬂgg structure unitarily
nol ded of plastic mater gk exthbRiy eRbe&hEnt betleUhesntiandtirthiadiiagesuds a he
invention will be apparent fromthe follow ng detail ed description taken

i n connect i ofermiet terthinated do ainpeant PrrgoptgahiibergsThexferrule igmyounggslyin a manually

manipulatable housing which includes a front portion encapsulating the ferrule and arear

portion extending rearwardly of the front portion for manual grasping by an operator.
The front portion has an open front end from which a mating end of the ferrule projects.
The optical fiber extends through an open rear end of the housing.

As disclosed herein, the rear portion of the housing is formed by a pair of
laterally spaced arms graspable between an operator’s fingers. The outsides of the arms
have serrations to facilitate manual grasping thereof. The insides of the arms have guide
channels for guiding insertion of the ferrule into the open rear end of the front portion of
the housing.

Other features of the invention include latch means on the outside of the
housing for Jatching the module in a complementary receptacle. Flexible latch arms are
provided at the front of the housing engageable with opposite sides of a flange of the
ferrule for holding the ferrule encapsulated within the front portion of the housing.
Preferably, the housing is a one-piece structure unitarily molded of plastic material.

Other objects, features and advantages of the invention will be apparent
from the following detailed description taken in connection with the accompanying

drawings.



Brief Description of the Drawi ngs The features of this invention which are
believed to be novel are set forth wth particularity in the appended
clainms. The invention, together with its objects and the advantages

t hereof, may be best understood by reference to the follow ng description

taken in conjunction wth the acconpanying draw ngs, in whmgd Ni hﬁ/n
reference nunerals identify like elenments in the figures A i ch:
FIGURE 1 is a perspective view of a mating connector assenbly enbodying
t he concepts of the invention, with the assenbly in unmated conditi on;
FIGURE 2 is a side elevational view of the mating connector assenbly as
shown in Figure 1; FIGURE 3 is a perspective view of the mating connector

assenbly of Figure 1,. | ted condition; FIGURE 4 is an expl oded

per spective ¥ Beserinrioh 31 ol onnector assembly as seen to the |eft
in Figures 1 and 2; Fl GREeapurkSohReSTREEH WHRh\erebelieledbeafovelnee shliditier

assenblies for the adapter in the backplane connector assenbly of Figure

4; FI GURE 6 withpapendgagin the appowicdiclaime Shhinventian, fegethas upbityolests aib
adapter; FIGQJRE 7 is an enlarge erspective view, broken .away Lo show the
f1oating mouH AgERiRESS ‘]T%%Ofa’@gbg"e‘?eséﬁ'gﬁf%‘éocﬁb%ﬁ%f%{ﬁgtq ‘Ee?ﬂg’vﬂé%ﬁ%ﬁcgﬂgon
connector a bW ' S HrAwdh REMIARER liNEre¥er&WedluneAgs Of
t he fi ber op%?gﬁyognoﬁgg%cgbgwﬁ@éﬁ? %ngl(?#gfyﬁlzg backp%gane conrllecl:teorr agsenbl y of
Figure 4; FI {QdRfifyikeelampas sipeetfigueesundim ohichhe housing of the connector

nodul e of Figure 8; FIGURE 10 is a perspective view showi ng the assenbly
procedure of the nodulfBGERElgisra @grspgetive view of a mating connector assembly

embodying the concepts of the invention, with the assembly in unmated condition;

FIGURE 2 is a side elevational view of the mating connector assembly as
shown in Figure 1;

FIGURE 3 is a perspective view of the mating connector assembly of
Figure 1, in mated condition;

FIGURE 4 is an exploded perspective view of the backplane connector

assembly as seen to the left in Figures 1 and 2;

FIGURE 5 is a perspective view of one of the shutter assemblies for the
adapter in the backplane connector assembly of Figure 4;

FIGURE 6 is a perspective view of the other shutter assembly for the
adapter;

FIGURE 7 is an enlarged perspective view, broken away to show the
floating mount between the adapter and the backplane n the backplane connector

assembly of Figure 4,

FIGURE 8 is a perspective view of one of the fiber optic connector

modules of the backplane connector assembly of Figure 4;

FIGURE 9 is a perspective view of the housing of the connector moduie

of Figure §8;
FIGURE 10 js a perspective view showing the assembly procedure of the

module of Figure 8;



1 7 MAY 2004 FIGURE 11 is an expl oded perspective view of the daughterboard
connector assenbly as seen to the right of Figures 1 and 2; FIGJURE 12 is an
expl oded bottom perspective view of the two-part housing of the

daught er board connector assenbly; FIGURE 13 is a perspective view of the
front housing part of the daughterboard connector assenblyy NEY?HBE 14 is a
perspective view of one of the fiber optic connector nodules o he
daught er board connector assenbly of Figure 11; FIGURE 15 is an expl oded
perspective view of the nodule of Figure 14, FIGURE 16 is a perspective
view of the pin keeper of the nodule of Figure 14; FIGURE 17 is a
perspective view of the spring pusher nenber of the nodule of Figure 14;
FIGURE 18 is a perspecti i - i - s i b to
the pin keeper of Fi gu?z‘lle(\!?%;E W&%&wf@%@ﬁ?@gﬁcﬁe\% OEPESV(@H%]&&?% ﬁe
assenbly of dimesF hdt@mbhy astsbén RUENEEhIoE@reof akd Zure 17; and FI GURES
20-22 are sequential top plan views, partially broken away, show ng the
mating of the mating cHHAEBECK? sarepanlgdask batfaym pespacte viey of aywWooRmL

Det ai | ed Descri pti ofn of, the tI)Dre.(fierred Errbodib{n_snt Referring to the draw ngs
in greater dRRUsIME Ofdhedaygniarbeasd poggFeEasteB® Y he i nvention is enbodied in

a nmati ng connector ass ner, i / i int ugeshea
g EME, g8RELAMYEER IRAE 8 (KA frond h%hsmFrtS‘alrt

backpl ane connector as general I'y designated 26, nateable with a
daught er boar gaughiesiro comes@nbisgmbhener al |y desi gnated 28. The backpl ane
connector assenmbly is_npunted in an apert ur‘ew390%9o?tﬁeugﬁérrgttﬁ:’cﬁggﬁér or
backpl ane whi ch, in thEIGURE 14 is a perspecuve view o P
modules of the daughterboard connector assembly of Figure 11;
FIGURE 15 is an exploded perspective view of the module of Figure 14;
FIGURE 16 is a perspective view of the pin keeper of the module of
Figure 14,
FIGURE 17 is a perspective view of the spring pusher member of the
module of Figure 14;
FIGURE 18 is a perspective view showing the assembly of the coil spring
to the pin keeper of Figure 16,
FIGURE 19 is a perspective view showing the assembly of the spring to
the pusher member of Figure 17, and
FIGURES 20-22 are sequential top plan views, partially broken away,

showing the mating of the mating connector assembly of Figures 1-3.



preferred enbodinent, is a printed circuit board. Specifically, backplane
32 can be considered the "not herboard" herein. The daughterboard connector
assenbly is nounted on a top surface of a second printed circuit board 34
whi ch is considered the "daughterboard" herein. Backpl ane connect or
assenbly 26 includes an adapter, generally designated 36, WhiMMh2i0§ nount ed
in aperture 30 in notherboard 32. Four fiber optic connector nodul es,
general ly designated 38, are inserted into adapter 36, through aperture
30, fromthe front of backplane 32. Each fiber optic connector nodule is
termnated to a multi-fiber cable 40. Each cable is a flat or "ribbon"
cable having a plurality of optical fibers. After daughterboard connector

assenbly 28 s . ?gg %E 00¢ 3enf our fiber optic connector
nodul es, ge daj %9é%ﬂ o s aﬁpgﬁﬁgﬁgerfgd into the back of the
connect or housing, as mggﬁmghedhdq@lraejm@fihgﬁeatdiaietuilr,mmhuﬁ&tmFﬁgslrtse]r—ﬁi hat ed

toa flat, nulti-fiber cable 44 simlar to fiber optic cables §§4 Bﬁgrpl ane
connect or  asweiohys @Bbedied et pg PIREEOE aABEN BCEEE bAEIEN8d 4 eV il eabl e

in the direction of "A" (Figs. d 2) to. ki 0 §h
| n i qure 3imsiigieos hadtuo spghectyr oaimple ¥l thy Sl ATL 70, RARFRE P 870
connected. Re[8hkiRiid ribAHF RsdnbRIamcany HesiphabddesThe baulg cdfnatirch

eda or no

may be fabric ded plastic material. The housing defines a front
mating end 4Bgnald is mons@d it en mparairé BYinemeubsBhle, Pirel pr bankplaae ivche i thes
open, as at 46c¢, and through which the ferrule seribe erehnaf ter) of
fiber optic rrefenedeaboiyacitels BprieEd CHFE] 8?;{1 %&ﬁiecﬁﬁ i ‘?&iﬂgﬁa"* g%bcap sb%open,
as at 46d, for .receiyin n r ul btebtRBrd cdindof ZQ8dbly is

di rection of“C4 Sﬁg *@"gnﬁﬁﬁgﬁﬁép4%§§g'a aB%%P23§ has an out war dl y d

proj ecting ,ahhedBAt tbp burdeest saREdhdORINad tiecusi hard Blemdath lagdngderedtlieng in
the mating direction of the connector assenbly, for purposes described
her ei naf t er ."deighiesbosrdS howsn.a shutter assenbly, generally designated 50,

for closing Backplane connector assembly 26 includes an adapter, generally

designated 36, which is mounted in aperture 30 m motherboard 32. Four fiber optic
connector modules, generally designated 38, are inserted into adapter 36, through
aperture 30, from the front of backplane 32. Each fiber optic connector module is
terminated to a multi-fiber cable 40. Each cable is a flat or "ribbon" cable having a
plurality of optical fibers.

After daughterboard connector assembly 28 1s mounted on daughterboard
34, four fiber optic connector modules, generally designated 42, are inserted into the
back of the connector housing, as described herejnafter. Each module 42 is terminated
to a flat, multi-fiber cable 44 similar to fiber optic cables 40. Backplane connector
assembly 26 and daughterboard connector assembly 28 are mateable in the direction of
arrows "A" (Figs. 1 and 2) to a mated condition shown in Figure 3, wherein the fibers of
cables 40 and 44 are functionally connected.

Referring to Figure 4, adapter 36 includes a housing 46 which may be
fabricated of molded plastic material. The housing defines a front mating end 46a and
a rear terminating end 46b. The front mating end is open, as at 46¢, and through which
the ferrules (described hereinafter) of fiber optic connector modules 38 can project.

Terminating end 46b is open, as at 46d, for receiving connector modules 38 in the



openi ng 46b of adapter 46, and Figure 6 shows a shutter assenbly, generally
designated 52, for closing mating openi ng 46¢c of the adapter. Shutter
assenbly 50 includes a pair of spring-loaded shutters 50a which close
openi ng 46d on opposite sides of an interior partition 54 ﬂFi . 4). The
shutter nmenbers are pivotally mounted on a plate 50b which iﬂﬁhﬂ% s a
plurality of pegs 50c which are press-fit into holes 56 in adapter housing
46. Simlarly, shutter 52a of shutter assenbly 52 is spring-loaded and is
nounted on a plate 52b which has a plurality of pegs 52c which are
press-fit into a plurality of holes 58 in adapter housing 46. Shutters 50a
and 52a provide dust covers for the interior of adapter 36. Referring to

Figure 7 in éf}%@%@ﬂ%}fia%wg;@'.ﬁ sﬁ‘:gf'% il 86PEAVAAGHwdraly FREGNEY

adapter 36 t0 ane in order ©to provide relative floati'ng hovenent

t her ebet weenyipHiRRAt i 48bh Yacheoppabite flle (heftuf snd genaligy inytheemitigpdiredic®f are
floatingly nmounted to adapter 36 and receive a pair of rivets 62

i nsert abl e ithe térmedior asscinbly, &r pwpasas descibed irgngfiera pair of nounting hol es
64 in the backplane. The riyets have enl arged head,, par.tian i.ch wll
engage the surface of:%ﬁ%wﬁggwﬁﬁéh PuﬁﬁﬁﬁFﬁﬁé’%?ngyé%$§P§C§g§é§E§%§%g
opposite si | ' Qe atd FibueW hBOE a sIRARD askeRBly, §ndrIp) ddpsardshank
portion GOa%iﬁgﬁ ﬁggﬁpg‘?%é% headlfl%%b. sA m)ﬁ?lti ngmic I angye,@ genglr al [%3 '

desi gned 66,52, $orrohdsttermitit openiin g4 Gui df hheatapter ofipater taesesibdip S@ inchutip & gair
housi ng 46. Each flange 66 includes an interior cavity 66a ch. recei ves

.. whi
head porti orpfépangtoadhe syftternelarwhigh §logp operingdedgn o ‘tsitdéﬁatafi RStyn

flange 66 taoward b e i i i it i -
Fecerving sHAMom el (AT THE shilif BERHRLCRL pRBaltyRoaRed b e PR s which )
be under st 0qgelufidda plagulitPofmas 50nshih diepdspit intohol6OR6 ar laprenhbesing #an

cavity 66a so that the head portion can float within the cavity, a(zilbi) t he
cross di mensSionkeryf shytiemiams shytens aswmbly &2 1sBENE-HRsded prd 1§ moupledop 2Ralg

0 e o aRRERa: SRt e Y S PGP A
thi ckness of;qapiehbusify 46. Whuftdrs@0a and 52a provide dust covers for the interior of adapter
36.

Referring to Figure 7 in conjunction with Figure 4, means are provided
for mounting adapter 36 to backplane 32 in order to provide relative floating movement
therebetween. Specifically, a pair of T-nuts, generally designated 60, are floatingly
mounted to adapter 36 and receive a pair of rivets 62 insertable in the direction of arrows
"C" through a pair of mounting holes 64 in the backplane. The rivets have enlarged head
portions 62a which will engage the surface of the backplane. Mounting holes 64 are
spaced on opposite sides of opening 30.

Still further, each T-nut 60 includes a shank portion 60a and an enlarged
head 60b. A mounting flange, generally designed 66, is molded integrally with each
opposite side of adapter housing 46. Each flange 66 includes an interior cavity 66a
which receives head portion 60b of one of the T-nuts 60. A passage 66b extends through
flange 66 toward backplane 32 in communication with cavity 66a for receiving shank
portion 60a of the T-nut. The following parameters should be understood: (1) the

dimensions of head portion 60b are smaller than cavity 66a so that the head portion can

float within the cavity, (b) the cross dimensions of shank portion 60a are less than the



fl ange 66 bel ow the head portion (i.e., the thickness indicated by
doubl e- headed arrow "D' (Fig. 7). Therefore, when rivet 62 tightens the
T-nut onto surface 32a of backplane 32, the adapter does not becone
tightened to the backplane and is allowed to float relative thereto.
Lastly, passage 66b has a restricted nouth, as at 66e, so tlIfaAtHg T- nut
can be snap-fit into flange 66 to nount the nut to adapter housing 46. It
shoul d be wunderstood that rivet 62 equally could be a threaded fastener,
such as a screw, for threadingly engaging the T-nut. Figures 8-10 show one
of the fiber optic connector nodules 38 which are inserted into adapter 36
as described above. Specifically, each nodule 38 includes a ferrule 68

termnated t9 one, f05§39§aggétsés s‘oft%u?[%e 9ahk $8:1AQ W HbaResH 4R%a6&ig8 andik) of

the fibers expose Ing Tace 68a 6f the ferrule. The ferrule
includes a p@ fengfh ofadliagheRiotheles Hehenthenitrgthicknessnelt & mgllf prreor682 of The

ferrule is captured by a manual ly mani pul at abl e housi ng er al ]

desi gnat ed TRpgehd belobnibe hdespAUPR Gt tb@)F*tl‘F}BWSS?’@Qica\ﬁﬁibé’fdoéﬂgF{'}%ﬂaaVl %é‘b‘i’ ur es

the ferrule, _and a.rear portion defined i | | ar ns
70b that ar eDgRgngl)oF@' %PW@@V e’éﬁ%‘p@ﬁéﬁh@e}wgﬁoﬁr’?gte%? s%{r%fﬁg%%&b%ﬁg\%@gt hat

ferrul e 68 has RNBdhof batige §8Gencin® the MatkRed bais7ARovadd hoflisitng 70
i ncl udes a %éuﬂ% %*ormgr (?OI atch ho%&s 70c on tvvomopposi te sides of the

housi ng and relaped therfto. Lstlyj pdseadeaibbthasp nestridet mauthhes gtifer sa hat BpPIsitt e
sides of the housing. As seen best in Fjgure 9,,each |atch_arm 7

i ncl udes an cPRdEFBARHAMEALALE HOJA TROYYE d?%@‘.“ oafdeRtep hgRYNE ?léc Ig}sl Og’g% o he
front of fl - LR bt At filkaBOLkScHRE QOh!RtL eraw Tor 70d
engage t he ?ngggrs% ge@gto%b%l éazﬁg%ﬁgé]gcw?gwhol d tﬁe ferrul e encapsul ated wthin
front porti emeadi@gly®hghgtgitedl-AGt. Still referring to Figures 8-10, manually

graspable arnms 70 include serrations 71 on the outsides "?[fr“ir f t.o}e,\%r
facilitate manual gradpEwgs BHOmBeY ongof the EkemAnbiciconiasforppesules 8 HUEREF a1 y

D L e e T I
into front gexhle®? terminated to one of the multi-fiber cables 40 with ends 40a (Fig. 8) of the
fibers exposed at a mating face 68a of the ferrule. The ferrule includes a pair of
alignment holes 68b opening into mating face 68a. The ferrule is captured by a manually
manipulatable housing, generally designated 70, which includes a front portion 70a
which actually captures the ferrule, and a rear portion defined by a pair of laterally
spaced arms 70b that are graspable between an operator’s fingers. Figure 10 shows that
ferrule 68 has a peripheral flange 68c. The front portion 70a of housing 70 includes a
pair of forward latch hooks 70c on two opposite sides of the housing and a pair of
flexible latch arms 70d on the other two opposite sides of the housing. As seen best in
Figure 9, each latch arm 70d includes an inside chamfered latch hook 70e. Latch hooks
70c engage the front of flange 68c of the ferrule, and latch hooks 70e on latch arms 70d
engage the rear edges of flange 68¢ to hold the ferrule encapsul ated within front portion
70a of housing 70.
Still referring to Figures 8-10, manually graspable arms 70 include
serrations 71 on the outsides thereof to facilitate manual grasping thereof. A latch block

70f projects outwardly from each arm for latching engagement within adapter 36. Each



70a of the housing. Figure 10 shows that ferrule 68 is insertable into
housing 70 of connector nodule 38 in the direction of arrow "E'. The
ferrule noves within channels 70g of arns 70b and through an open rear end
70h of front portion 70a of the housing. The ferule becones latched in a
position projecting out of an open front end 70i (Fig. 9) of the housing
and is | ocked in the position showmn in Figure 8, wth the ﬂQHWdeBrojecting
forwardly of the nmanually mani pul at abl e housing. Figures 11-13 show
daught er board connector assenbly 28 to include a two-part housing defined
by a front housing part, generally designated 72, and a rear housing part,
general ly designated 74. The rear housing part is insertable into the front

housi ng part, i, ' | N R Eh Wel F0g (oFlgbididklferruRes inkofishngorpan t 74
has a fl exi tﬁfﬂén?qbg?%’ﬁhg@?n{’%amwrt 2 lat ch hook 74b whi ch | atches behind a

front |atch7eho8tiieiousidg. (Fig. 13) when the two housing parts are
initially assenbled. Figure 13 also shows a secon ch, sgg)ul der_ 72b

| at
whi ch is | ocated rear@EWQOéhOWFa@TéW%H]G@ISéI%‘PS%?Clf‘B)rah%‘Eu‘F‘ﬁ &5 CONPEEOF | ped
her ei naf t er . i t.72 ang. '
i tar 1y R SR rEe D of Al Ly ThelBto BindcORRnf Faftndtd Tl s

Ceneral |y, afg%ﬁa%%hg% B 8vdrhegk érﬂrvomrﬁdnnﬁoﬁim M0 O Ui ysipgr {The Zernfle
daught er board connector assenbly 28 on daughterboard 34 with considerabl e

preci si on. bSpemed lachkd yp atfusitidaugbieeingoas df asopgn fraat sradendnig. Hitfdhyes
spaced between a pair of ositionin oles 78 of as seen jn_ Fiqure.l1l. A
pgi r of ri vé10§3188%§13 as i%@‘Eﬁ%meepqsmog‘ugww"p@s?’tgﬁ?ngn‘@ﬁlﬁgrfeefse”'}lgéf 9@&8(&%
seen in Fi g%ﬁva;ré]a o?fuﬂ{ &a%ﬁ%ﬁﬂgﬂ&aﬂ%%ﬁgn rojects downwardly froma

0 ousi

bottom surface ront g part 72 Tor insertion into pre-
pl acement hol e 76 wi t IFiguiles 1 as18i shbivydanghtertioaskerdnnestof arsesbly 3&toonplede dor ds,

SN ENE A LTI AN TR NN R
et o oy o W by SRR g PR e
t her et hr ougholiing Qhit @ thel drelstidmef ffantFh@usilng Rearthousng pat by Rexdar d.
e s latch arm 74a with a latch hook 74b which latches behind a front latch shoulder 72a (Fig.
13) when the two housing parts are initially assembled. Figure 13 also shows a second
latch shoulder 72b which is located rearwardly of latch shoulder 72a, for purposes
described hereinafter. Each housing part 72 and 74 may be a one-piece structure
unitarily molded of dielectric material such as plastic or the like.
Generally, a system is provided for mounting front housing part 72 of
daughterboard connector assembly 28 on daughterboard 34 with considerable precision.
Specifically, the daughterboard has a pre-placement hole 76 spaced between a pair of
positioning holes 78 of as seen in Figure 11. A pair of rivets 80 are insertable through
positioning holes 78. As best seen in Figure 12, a pre-positioning peg 82 projects
downwardly from a bottom surface 72d of front housing part 72 for insertion into pre-
placement hole 76 with substantially zero insertion forces. In other words, hole 76 1s
larger than peg 82. A pair of positioning pegs 84 project downwardly from surface 70d
for insertion into positioning holes 78 in daughterboard 34 by a press-fit to precisely fix
the housing on the substrate. Peg 82 is solid, but pegs 84 are hollow for receiving rivets

80 therethrough to solidly lock the front housing part to the daughterboard. Pre-



1.7 MAY 2004 placenent peg 82 is |longer than positioning pegs 84 so that it
is easy for an operator to |ocate and insert pre-placenent peg 82 into
pre-pl acenent hole 76. The housing then can be easily pivoted about peg 82
until positioning pegs 84 are aligned with positioning holes 78. Still
referring to Figure 12, positioning pegs 84 are provided ushabl e

ri bs 84a on the exterior thereof and which are crushed or e#%h d when
pegs 84 are press-fit into holes 78. Bottom surface 72d of front housing
part 72 is recessed, as at 86, around each positioning peg 84. This
recessed area is provided for receiving any plastic material, such as
crushabl e ribs 84a, which m ght be shaved off of positioning pegs 84 when

they are DI @ifehicht bofl & R ggtck%h%s,]h%%ﬁgugs sJ10 aPRSLERS féridlophriiéram

surface 72d ron ou5|n part nted flush on the flat top
surface of erughidinhespet-plcenEaneealE yntoane-glacgmemritols Y&t dhe heugmptheded
bet ween daught erboard connector assenbly 28 and adapter c? backpl ane
connect or as8ehbFYsIlEE; valest OURIE S AINAPSIOTARE PRES B4 SEA EPR Y—"F%L?Pé%‘o H&and
12, front h ui g% part 72 includes a pair of alignnment flanges 88 at
opp05|te Si an open mating end 72e of the front housing part. Each

flange has an outwar dl gtj1¢ he@hs, &eﬂ) Proukd anegositishiab pd BBarenbiovidedswith
engageabl e by the front edges (Fig. 1) of adapter 36 upon mating of the

two connect @rushaslseivs|8heen tHerextsioe Heeeof ﬁmhwbzsth@resqrmheér@aéefegaefbwhwp@fgér a

d f [ i h i "X

O ottt on odaraprsaLine Bols dha Pofi gD A ARG Mok hpptly B2 is firsssed. |

connectors, arsrﬁfﬁ &ro%%é&%ﬁ@nﬁﬁlr@%&%ﬂerﬁhé YecOat@hietlis 1@v1c¥éalf@rhfc@é1bmgrd
i an ve

34, Alignnen ges groovesS or slots 88b on the insides thereof
for recei vi ngyaldsgonmrdriat,isheh ab8r(shilge nb 84m wihmhosighebesshdesi foofaz@awpemg

housing 46. Slots 88b have flar ed nout hs 88c e en t he

di stal ends R6ES &f Whmethey RfpBreasiit ingo BP?’BW‘FBW\I@ g&gﬁ]@s(ﬂ" gﬂ%ﬂ
e T BB 5 O ot
to the aforemagkerb¥ardid4.ecti on and daughterboard 44. Therefore, alignnent

Generally, an alignment system is provided between daughterboard

connector assembly 28 and adapter 36 of backplane connector assembly 26. More

particularly, as best seen in Figures 11 and 12, front housing part 72 includes a patr of

alignment flanges 88 at opposite sides of an open mating end 72e of the front housing

part. Each flange has an outwardly chamfered or flared distal end 88a which is

engageable by the front edges 90 (Fig. 1) of adapter 36 upon mating of the two cennector

J assemblies. In essence, flared distal ends 88a allow for a degree of misalignment

between the connector assemblies in an "X" direction generally perpendicular to mating

direction "A" (Fig. 1) of the connectors, the "X" direction being generally parallel to

daughterboard 34. Alignment flanges 88 have grooves or slots 88b on the insides thereof

for receiving alignment ribs 48 (Fig. 1) on opposite sides of adapter housing 46. Slots

88b have flared mouths 88c which are engageable by the distal ends of alignment ribs 48

to allow for a degree of misalignment between the two connector assemblies in a "Y"

direction generally perpendicular to mating direction "A" as well as generally

perpendicular 1o the aforesaid "X" direction and daughterboard 44. Therefore, alignment

flanges 88, with the outwardly flared distal ends 88a thereof in combination with flared



flanges 88, with the outwardly flared distal ends 88a thereof in
conbination with flared 9 1 7 MAY 2004 nout hs 88c of slots 88b, are unique
inutilizing a singular structure to allow for msalignment in two
different "X' and "Y" directions. Referring back to Figure 2 in conjunction
with Figures 11 and 12, a bottom flange 92 projects formaer%@Pf front
housing part 72 flush with bottomsurface 72d (Fig. 12) of Y 2#bnt
housi ng part. The flange has a bottom hook portion 92a and a top chanfered
portion 92b. The bottom hook portion overlaps an edge 94 of daughterboard
34. The top chanfered portion 92b is engageable by the front bottom edge
of adapter housing 46 to prevent the bottom edge of the housing from

" st ubbi ng” rﬁ(ﬂﬁhsf BoNLragge b, hReusanoht eringdpd: dining statiorg tokllbkefor
connector assenblies. Figures 14-19 show in great er detail one of the fiber

opti ¢ conneatigali gnmegiuiresvoldffereaelX 'eahd Nt ‘odirestipndiousi ng part 74 of

2 ferrul e 96 f 8?”?2?%” EFAg Gl € HEBEr BBensios Gt S rebl PO Boot
98 providin t, Giadesion Aface Of

t hr ough holg@ﬁg?l m@s ég&géQ%?éﬂﬁﬂfﬁgﬁﬁ?ﬂlﬂgge Féﬁzghgﬂpalr o% alléh%ent

pins 100 fi7s@¢Fie012 dfitRe KEANRIsiHY BarohTh fladeetims a@attmmobhgommar%@fand errul e
96 so that the distal ends of all gnment pi ns 100 proj ect for % of. a
front mati ngof abem@sbd qfores be Fbe potioni |hook pparfien QYELARS AP # 8 ear

end of pin keeper scri bed  herei aft , I nber
106 is fi xeckﬁla tflili’é’a%eif gﬁ topy champfered;per éoﬂr%gw%%g%%a%?# yEﬁ%g’%ﬁ?‘g&z‘mgﬁd
pusher marrbecﬁ égfad’%YertE%u&ﬁg%@@ Refihd'Bdieiaf epiasH the howdigyg frah "sAibbing”

i ntegral, § 'atch arm 107 projects outwardly fromthe pusher nenber

for Iatchi nghet frent ddge of dmdamghtcmma@di\mngmmge)f\&hq Hinnegtengssephiss Sng par t 74
T02"has . r ecept acl o 0EeAt Ia0 B BnEreEREREAN T6r0 PEABEU CRYL SOTRER end
b A e -
of the |loc iﬂéﬁ@lffchmﬁgeéh Hoablearaendidpadeculatotdac leropposg melifider efble 44,
receptacl e 1w1%lr?a (r)gsﬂ]eln?bggte 8epr1 roviding strain-relief for the cable. The ferrule includes a pair

of through holes or passages 96a (Fig. 15) for receiving a pair of alignment pins 100

fixed to a pin keeper 102 which abuts against the rear of ferrule 96 so that the distal ends

of alignment pins 100 project forwardly of a front mating face 96b of ferrule 96. A coil
spring 104 is fixed to a rear end of pin keeper 102 as described hereinafter, and a spring
pusher member 106 is fixed to the rear end of the coil spring. Both pin keeper 102 and
pusher member 106 may be fabricated of molded plastic material. An integral, flexible

Jatch arm 107 projects outwardly from the pusher member for latching the fiber optic
connector module within rear housing part 74 of daughterboard connector assembly 28.
Figure 16 shows that pin keeper 102 has a receptacle 102a at a rear end thereof for
receiving a front end of coil spring 104, along with a locking flange 102b for locking

with a coil at the front end of the spring. Although not visible in Figure 16, one of the
locking flanges 102b are disposed at each opposite side of receptacle 102a of pin keeper

102.

Similarly, Figure 17 shows pusher member 106 to have a front receptacle

106a at a front end thereof for receiving a rear end of coil spring 104. A Jocking flange
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102. Simlarly, Figure 17 shows pusher nenber 106 to have a front
receptacle 106a at a front end thereof for receiving a rear end of coi
spring 104. A locking flange 10 1 7 MAY 2004 106b is disposed at each
opposite side of receptacle 106a for locking with a coil at the rear end
of the coil spring. Figures 18 and 19 show the procedure for assenbling
coil spring 104 between pin keeper 102 and pusher nenber L@§¢arng | ocking
the coil spring to those conponents. It should be noted that coll spring
104 is oval in cross-configuration. A tool 110 has a generally oval shaft
112 for insertion in the direction of arrow "G into oval coil spring 104.
The tool then is rotated in the direction of arrow "H' to effectively

rotate the Ggjl :SpL chch R8s fenfie droBte paiRRN (B o RickinkOdieh & Qoil
behi nd flangesti%@#&??:?g. ClG}!Eof] gi r? I;feepgr 102(5ES Tﬁfgcsﬂ}%agg]eﬁg?ly@fﬁlén IS

posi tioned asarshawf thetofliprng 19 so that the opposite open end coil 104b
(Fig. 18) is aligned with | ocki ggl fl anges 106k of Shaft
i

h
_11t2 of tool 110|then iBgines d # tag 9nShPWe‘hEIiPF‘€€‘E1F18rf°b$gS§HI- i’\ﬂlgs:rlg’aesrpﬁ%—*ggp“lg)
into a rectangul ar .hole 1 in.pi e i]: i
Lhe” foor r deRYes mih Refhst 47 afio Myfhel idRber 186 ARTociihe el R0 AL, ATC

coi | spring dohpop@iik! itQRoBAtHAGRRd et Qiilspriegnen iaodaltiherqpushefiguraidrer A
Alignnent pins 100 then are fixed within slots 116 (Fig. 19) so Ehat t hey
extend fromtbdiel 19 ras legepenallpovalesbaftili2 fprgneetion i thesttecaen phawow s e t ed

into opening 114 of th in k L f l. A4S, B " .
't gnnent. piovdl astepipgsel i R8T Gah a0t € nalsPpBRS! MaVaR: e, e
entire asserﬁte%ltélmg Qo et %,%Cc_ta{,&nh@ﬁmﬂr eMend<Coil f4@ .10 idk; behimd fldngesal02gnmrent

pins and cable are epoxied wthin the ferrule so that an entire
sel f - cont ai NEih. U6) of pis kéapenbQl. dEhis hubasseimbly fieg iy gositipnegiap shawn INFigHE 8

daught or boarsd EBMCESH 6B oRATTH T ha ShisALRTT DI B o Eoa (5N he

backpl ane asp%%ﬁ@l NerhSer TOUN SR G 1 92 BAGKPE BNGeRts iTRIRARR &R dredBomBflardd b €)' t he
(Fig. 19) into a rectangular hole 114 in pin keeper 102 and into coil spring 104, and the
tool rotated in the direction of arrow "J'. This effectively locks the coil spring in
position between the pin keeper and the pusher member. Alignment pins 100 then are
fixed within slots 116 (Fig. 19) so that they extend from the pin keeper as seen in Figure
15. Boot 98 then is inserted into opening 114 of the pin keeper; ferrule 96 is positioned
onto alignment pins 100; fiber optic cable 44 is inserted into and through the entire
assembly in the direction of arrow "K" (Fig. 15); and the alignment pins and cable are
epoxied within the ferrule so that an entire self-contained unit is formed as shown in
Figure 14.

Finally, Figures 20-22 show the mating procedure of backplane connector

assemnbly 26 and daughterboard connector assembly 28 in the direction of arrows "A",
after the backplane assembly is mounted to backplane or motherboard 32 and after the
daughterboard connector assembly is mounted to daughterboard 34. These depictions
also show that fiber optic cables 40 are engaged with yet another substrate or board 120.
Before proceeding, Figure 20 best shows that adapter 36 of backplane connector

assembly 26 has a pair of actuator arms 122 spaced outwardly from opposite sides

11



daught er board connector assenbly is nounted to daughterboard 34. These
depictions also show that fiber optic cables 40 are engaged with yet

anot her substrate or board 120. Before proceeding, Figure 20 best shows

t hat adapter 36 of backpl ane connector assenbly 26 has a pair of actuator
arnms 122 spaced outwardly fromopposite sides 11 1 7 MAY 2004 thereof. The
di stal ends of actuator ains 122 are fornmed with a | atch hodKY 1BRa and a
forwardly facing chanfer 122b. Backpl ane connector assenbly 26 and
daught er board connector assenbly 28 are nateable in a two-step process
represented by Figures 21 and 22. In the first step, hooks 122a of
actuator ains 122 snap behind a pair of prelimnary |atch shoul ders 124
(Figs. 1 andy {rQQf of, Gk 1 HONSH RGuREF dmikd 20fardlanehE enhhoalathommhaePoand a
assenbly 28. atch hoo S 74b on the ends of |atch arns 74a at opposite

si des of theomeadlyfatisg olganpfar 1220, r eady have | atched behind |atch shoul ders

Tovenent of Any part négﬁgﬁﬁc@?%&#%ﬁ%@?ﬁ i gBthor Sen R Ribie 1o
}:Bret E;rel I m &g@\é%{n%%]am[ewg g gt%ﬁtﬁpdc@&%eﬁr%}qéﬂ? WP@E@?Q’PL%} 26 1hieratostep,

ors I'n mat’ing direction causes chanfers

122b at the ydi)8t #2a FHRaRE 2Bl UBL Sapdehithd LARiradf padapinery IBﬁhtsbowjdgagéM he
chanfered distal ends of |latch arns 74a of rear housing part

a
the latch ar(ﬁgsouanmm)@ﬁg@gmmgmmw Qfataé&hte@ﬁérélC@éﬁ%ctqr?ésernbo{ﬁéﬁ ﬂats s 74b
of latch arns now, ,are fr eto ve t d
| at ch shoul d’é’PES e R of %ﬂia n&éf’ﬁ %C%S?g}l\?lrgﬂ%%gﬁé?%%%geﬁp
floating ”D‘ﬁ%@ﬂaft%h%%\éﬁ‘aa1att&eshbvx\¥ae¥&%§mg pgrdf fohthoubiag &t 70r Thispravents

direction er words here is no Tl oating novenent between the
housi ng par taayiréarivael tho@mendof anytpan of datghlerbodrd coraesiagassenblyd Sap (95PYTHE

Backpl ane connector_ assenbly. It e understood t e ve may
be enbodi ed tPﬁhétm@f’mgﬁ‘@tﬂ%‘?}E“"foér%LW?%GB?“eagﬁaa}sﬁ @ ?Fé)m 3 g sgllrnlrﬂ?e? or

central characferd st as LRELERE in e :an%ﬁﬁl‘%tmr?é‘a%g&' @endad 1enbadihaeints,

therefore, are to be considered in a espects as illustrative and not
restrictive,endap@f bb@aionwans it 2hof sdapotr Aaoteeghdentht ebiamferechéistibendy &f lgichen
her ei n. _  latch
arms 74a of rear housing part 74 and move the latch arms out of engagement with latc
shoulders 72a. Latch hooks 74b of latch arms 742 now are free to move between Jatch
shoulders 72a and latch shoulders 72b of the front housing part to provide a degree of
floating movement between the two housing parts in the "Z" or mating direction. In
other words, there is no floating movement between the housing parts in the "Z"
direction unti] full mating occurs with the backplane connector assembly.

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

examples and embodiments, therefore, are 10 be considered in all respects as illustrative

and not restrictive, and the invention is not to be limited to the details given herein.
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12 1 7 MAY 2U04 CLAIMS 1. A fiber optic connector nodule (38), conprising:
a ferrule (68) termnated to at | east one optical fiber (40); and a
manual | y mani pul at abl e housing (70) within which the ferrule is nounted,

t he housing including a front portion (70a) encapsul ating the f ﬂ@ (68)
and a rear portion (70b) extending rearwardly of the front dL ﬁ%& gr
manual grasping by an operator, the front portion having an open front end
(701) LhArgdgh which a mating end (68a) of the ferrule projects and an open
rear Oh) through which the optical fiber extends, said rear portion
of the housing (70) including a pair of laterally spaced arnms (70b)

graspabl ¢ bgtyge e%%tggeégﬁ]g){ flmggg en&s nd angra%]ﬁyéies of said arns

(70b) havi'ng gui hann ina front-to-rear
direction ferrgle diﬁrfg |tre$annamri of atthée&et rQﬂee opB8ral ntxbetrhemop)enamcear end

(70b) of said fn LLd fib [o]u]d connec dul e of
claim1l V\hé"raéllur?l? mggtlgu taél @Ousdngrﬁg avegétlarra ‘]L%hns )ftacﬂ@t ate

rranua}mognasqil ngh¢ hesweifing :inthélrﬂg beer £ aptti @wmmnecﬁma)ma@soiatim mt,

| 70f h d f
: gtccﬁgﬁégf’% ‘rerét])sofulan%p(%gfar%pg cltoor?gl(%f)ﬁlt%’Fe%/eol}dézlgbgagggs%}% %%O)L?? bferronotptl c

connecpbmtzmdﬂdne ngfmwcllagmedpinqdwdinngpéasody, ndansrérOgortQd)y baviag cn
hol d| ng t

encapiea: d4oTherarn 8! THENTHEMRT: & daids: SHondRirb oF Cra frivle
wher eiprogacts| ahédhannepes aenpr iese 178k bitdrbagchwhios (FOcppTDehl fiber
engageabl &, th,0RPselle 134988 U ant! AN9Ri688Ch o9 g Lhehs ube f8]) ot
laterally spaced arms (70b) graspable between an operator’s fingers,
and the insides of said arms (70b) having guide channels (70g)
extending generally in a front-to-rear directien for guiding insertion

of the ferrule (68) into the open rear end (70b) of said front porticn

(70a) .

2. The fiber optic connector module of claim 1 wherein the ocutsides

of said arms have serrations to facilitate manual grasping thereof.

3. The fiber optic connector module of claim 1, including latch
means (70f) on the outside of said housing (7C) for latching the module

(38} in a complementary receptacle.

4. The fiber optic connector module of claim 1, including latch
means (70c, 70d) on said front portien (70a) of the housing for holding

the ferrule (68) encapsulated therein.
5. The fiber optic connector module of claim 4 wherein said latch
means comprise flexible latch arms (70c, 70d) engageable with oppsoite

sides of a flange (68c) of the ferrule (68).

6. The fiber optic connector module of claim 1 wherein said housing

{70) is a one-piece structure unitarily molded of plastic material.
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6. The fiber optic connector nodule of claim21 wherein said housing (70)
is a one-piece structure unitarily nolded of plastic material. 13 1 7 NAY
2004 7. A fiber optic connector nodule (38), conprising: a f r7rm|AY%&68)
termnated to at | east one optical fiber (90); and a rranuall$

mani pul at abl e, one-pi ece housing (70)" within which the ferrule (68) is
nount ed, the housing includes a front portion {70a) encapsul ating the

ferrui e, af ¢hprpans: (4 Qonnkdeh: AodAld HEQNt ARIIIGRG.TOr hol ding the
ferrule encapsuleate ereirn, a rear portion forned by a pair of laterally
spaced aa nierr70k) (§8nspablimatetweersan ceper atoromcideilngéber arid)exseadi ng

rearwardl y of id front .portion (r0a), the f bt hav] n en
front end T%‘fajslaltyhr%aupgwuv%ﬁ?é%i%’ mgs)lltmf3 r%legﬁd é’;‘i’g% 0(1%{ heqf@}e]?]?ukgg%%ﬁﬁg
proj ecdsrard @@t)open neartend {hAOH)oudingugmaodhideh at Heocopt ipoakidn bér0a)
extends, and the insides of said arns (70 havij ui C el.s, )
ext en%‘??‘?d’sé’gﬁéfLH?I é/ln? nfeearrfurlgnt i?%qreméerag’gi lr?)étoz(f’i oindchf 8% 8%?%| Erllgﬂ{{ng%rtélzgﬂ of
the fesr HAJAi68) thot Bet hel opatapeat aead (fMe)in, of sahd poonitonpdorined ¥70a)

8. The fiber optic cqnnector dul e | aim_7_wherein the qutsi 9]
said %r%liﬁ)l%taﬁfé‘%%é’r FREFD sa’(“’ﬁ)eﬁqb fggcaispfﬁg eg?r{;"ﬁeuea aglr 536%%3“ .
t her epfngeds The Etkberdind ireaeeanery arf meddl éraft eaitio#, (70l .udinegfkatth
nmeans ( 70f n the outsides of sai 0Ob) far .l atchjng. in
a corﬁ‘?"etrfé%‘t g‘rayl?‘éc%?)t%ocq“e.ﬁfm %‘g ﬁoggr(tgﬁ?’i)l%h cw(%]r%r?gc orr[]gl?ﬁ)%l%en%gseg him7
wher ebf G@d didratdle (TBANBrogaPrd send lexidpea lrabehead ng7¢i0Octhrz0d) which
engageabl & wi LN OPROY (G ehdeS 2k Bnl! 2N9RadS8G) Ofid NEferith§ 688lnd4
guide channels (70g) extending generally in a front-to-rear direction
for guiding insertion of the ferrule (68) into the open rear end {70b)

of said front portion (70Q0a).

8. The fiber optic connector module of claim 7 wherein the outsides

of said arms (70p) have serrations (70e) to facilitate manual grasping

thereof.

9. The fiber optic connector module of claim 7, including latch
means (70f) on the outsides of said arms (70b} for latching the module

in a complementary receptacle.

10. The fiber optic connector module of claim 7 wherein said latch
means comprise flexible latch arms ({(70c, 70d) engageable with oppecsite

sides of a flange (68c) of the ferrule (68).
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