1 7 MAY 2004 SPECI FI CATI ON CONNECTOR ASSEMBLY FLOATI NG MOUNT Field of the
I nvention This invention generally relates to the art of connector
assenblies and, particularly, to a systemfor nounting a connecting device
to a substrate with relative floating novenent therebetween. Background of
the Invention Fiber optic connectors of a wide van ety of designs have been
enployed to termnate optical fiber cables and to facilitat.g 3 tion of
the cables to other cables or other optical fiber transm ssl Bﬁ ﬁﬂﬁ ces.
typical fiber optic connector includes a ferrule which 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 enbracesspieiHieaTub® and may be fabricated of
such material as nolded plastic. A spring may be di sposed within the
housing or ferrule holder such that the ferrule IS y|eldably bi ased
forwardly for engagi ng 3 { a mat i ng
connecting devi ce. A pairr=ofrber-Cost 't TET of—~&—connect or and

anot her optical fiber transm ssion deV|ce often are mated in an adapter

whi ch centers the fibers to provide low insertion |osses. The adapter
coupl es the Bekingcholnvehwget her so that their encapsul ated fibers connect

end-to-end. The adapter rmay be an in-line conp ﬁnent or the ada be
desi gned for nount i ng Ih:sdﬁve@ﬁgﬂ,gﬁ@eral,ly glaenie U eB’é@fﬁP%?Fétorﬁsf‘e@ﬂ? s BBgr d
the |iKke. e 0, er
optic conn E¥8aﬁ% §e§b|$E§8b$&hﬂﬁﬁnﬁgogﬁgggﬁgggégéng)?gggﬁﬁﬁgpﬁg?ﬂghg

appl i cat i onsflaanglivovegnenbaekiearnses, not her boards, daughterboards and the

| i ke. Such problens include properly and preC|ser pl aci ng a connector
assenbly on a substrate, such as a printed circuit

Background of the Invention

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 optical 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 a substrate, such as a printed circuit



| 17 MAY 2004 board, accommodating m salignment of the connectors during
mating, allowing relative floating novenent between various conponents of
the systemand sim |l ar positional- type problenms. Qher 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. Sunnary1o?Mﬂh%00nvention
An object, therefore, of the invention is to provide a new and i nproved
system for nmounting a connecting device to a substrate with relative
floati ng novenent therebetween. In the exenplary enbodi nent of the

i nvention, the systemincludes a connector housing and a fastening nut
captured by gfagy E@é&%ﬂ&da‘ﬂn%%Eﬁigaiéﬂeﬁ@offth@@nhe@orsrmmgrmtmg,melroahneg jkgine The
nut includes a shank portion extending toward the substrate through an
openi ng i n #losmhl npoeiiconbafvetheartma spmgoncreofsthankstporanid simiddr RA#INAnt | s
| onger than the thickness of the wall portiaon of_the housH A fastenper is
engaged wi t'HP& RECdemst r@ther FRpI§ras éb'%lﬁé{tlf“’ g SLOS PV R 1\%9 ¢ rden ©
fastening nut_for tj] j.Nn nort i : @g@b tnstahe
substrate, ﬁ@gegﬁgh?%%£@§%hg@%ggﬁﬁgﬂggﬁgﬁaf%19&?%%3%?§6ﬂ%%3enenP§relative
to the substipakdviding vaReuEHkTPIerioninzack ommectof asstrebliesvent i on, the
fastening nut i ncludes an enlarged head portion captured within a cavity
in the housing behind the wall portion. A passage extends through the wall

portion and t hrough ﬁﬂigh t he shank portion of the fastening nut extends.
The passage f Y the cavity. The passage is wider than the

shank portion of the fagt8p-NGhddttbre, Hf fHRSAVANEHAG WWRHbYIdE amBUtndapsovelit h at
| east one of the passage and cavity through which the fastening nut is
snap-fit to systentfor tiventing a tonnebienghdrysrierig 2 substrate with relative floating movement

therebetween.

In the exemplary embodiment of the invention, the system includes a
connector housing and a fastening nut captured by the housing with relative floating
movement therebetween. The nut includes a shank portion extending toward the
substrate through an opening in a wall portion of the housing. The shank portion of the
nut is longer than the thickness of the wall portion of the housing. A fastener is engaged
with the substrate and is operatively associated with the fastening nut for tightening the
shank portion of the nut against the substrate, leaving the connector housing with
floating movement relative to the substrate.

In the exemplary embodiment of the invention, the fastening nut includes
an enlarged head portion captured within a cavity in the housing behind the wall portion.
A passage extends through the wall portion and through which the shank portion of the
fastening nut extends. The passage communicates with the cavity. The passage1s wider
than the shank portion of the fastening nut. A restricted mouth communicates with at
least one of the passage and cavity through which the fastening nut is snap-fit to mount
the nut to the housing.

The fastener may comprise a rivet extending through the fastening nut.

Other fasteners, such as screws, are contemplated by the invention.



The fastener may conprise a rivet extending through the fastening nut.

O her fasteners, such as screws, are contenplated by the invention. 2 1 7
- MAY 2001 Ot her objects, features and advantages of the invention will be
apparent fromthe follow ng detailed description taken in connection with
t he acconpanying drawings. 3 1 7 MAY 2001 Brief Description of the

Drawi ngs The features of this invention which are believed 7tMAYd8linovel are
set forth wth particularity in the appended cl ainms. The invention,
together with its objects and the advantages thereof, maybe best
understood by reference to the follow ng description taken in conjunction
with the acconpanying draw ngs, in which like reference nunerals identify
like el ements in the fagur &Q%Aﬂ@e‘é"ﬁh&ﬁ'dvaﬁa% the irveRy HEWFIPBE hippseriti ew
of a mating connector asse F dyi ng the concepts of the invention,
with the asgaiblibe fﬂl@hﬁﬂ@ﬁ@ﬁl]é@ﬂd&cﬁ‘ﬂpﬁﬁﬂ taleh GuREnfedtionavsh dee atcowgprnynal
view of the mating connector assenbly as shown in Figure 1; FIGURE 3 is a
per specti ve dvavengdf the mating connector assenbly of Figure 1, in nated
condition; FIGURE 4 is an expl oded perspective view of the backpl ane
connector assenbly as seen to the left in Figures 1 and 2; FIGURE 5 is a
perspective view of one of the shutter assenblies for the adapter in the
backpl ane connector assenbly of Figure 4; FIGURE 6 is a perspective view of
the other shutter assenbly for the



adapter; FIGURE 7 is an enlarged perspective view, broken away to show the
floati ng nount between the adapter and the backplane in the backpl ane

- connector assenbly of Figure 4; FIGURE 8 is a perspective view of one of
the fiber optic connector nodules of the backpl ane connector assenbly of
Figure 4, FIGURE 9 is a perspective view of the housing of the connector
nodul e of Figure 8; FIGURE 10 is a perspective view show ng the assenbly
procedure of the nodule of Figure 8, 4 1 7 MAY 2601 FI GUIQ% MAY 708 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 daughterboard connector

assenbl y; FI%JQ? I%e'ggﬁk t?orﬁoﬂﬂéfﬂ%%{!g%e view of the front housing part of the
daught er board SS y; FIGURE 14 is a perspective view of one of
the fiber optic connecTi featpebf €sis diverithe vdadgiht dehoaddo bonmed twrseewsbnbl y

of Figure 11; FIGJRE 15 is an expl oded perspective view of the nmpdul e of
Figure 14; ‘ileprEcelriisingheappepded ¢loiasy i T 1aTentpg, WEathREPB S ORI REPfodul e

b N e
assenbly of &} iG@bhjuARidmdith the accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective 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 in 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 module
of Figure §&;

FIGURE 10 is a perspective view showing the assembly procedure of the

module of Figure &,



to the pin keeper of Figure 16; FIGURE 19 is a perspective view show ng the
assenbly of the spring to the pusher nenber of Figure 17; and FI GURES
20-22 are sequential top plan views, partially broken away, show ng the
mati ng of the mating connector assenbly of Figures 1-3. 5 1 7 NMAY 2604
Det ai | ed Description of the Preferred Enbodi nent Referring to the draw ngs
in greater detail, and first to Figures 1-3, the invention/ M8 &ltbodi ed in
a mating connector assenbly, generally designated 24, which includes a
backpl ane connector assenbly, generally designated 26, nmateable with a
daught er board connector assenbly, generally designated 28. The backpl ane
connector assenbly is nounted in an aperture 30 in a substrate, panel or
backpl ane which, in thgguuefierisesh erpedidaispediveavipwi ot et daugbudbodsdar d.
Specifically, backplane 32 can be considered the "notherboard"” herein. The
daught er boar@nstitecicnibl pss swhlty tHesightroliRigedtsdrand Z0p surface of a second
printed circuit board 34 which is considgred t he "daughterb rd" herﬁin.
Backpl ane connect or add86MHE 136 a0 QXaiRdEd IRUGELBEEREClY H§?5P?3heaggpanated

36, which is nmount i Ltur i board 32. Four fiber optic
connect or ni@ﬂﬁ@g?Fggﬁ%PQﬁ'§m é@F@ﬁ%?@&ggg, Te inserted into adapter 36,
through aperture 30, FGQMIEhe fsr #perspécthackph asfetid2irotiabdusingpart gyt the

connector nodule is termnated to a nulti-fiber cable 40. Each cable is a
flat or "ri khoghtebabideonasdtorpssemiplyur al ity of optical fibers. After

daught er board ConneCt%ﬁgﬁﬁﬁggﬁhégﬁ%y%%pﬁaﬂﬁéﬁgﬁgﬁﬁgaq%@%ﬁkpgﬁﬁ9COﬁ%'“1°“r

fi ber optic connector ed 4 are tnserted into

;gei Sbtag‘;m?j@é;gescmnéaﬁﬁhé?%a BGhnedor BRSEIHI et pekaiipaf ter. Each nodul e
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 10

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.



to a flat, multi-fiber cable 44 simlar to fiber optic cables 40. Backpl ane
connector assenbly 26 and daught erboard connector assenbly 28 are nateabl e
in the direction of arrows "A" (Figs. 1 and 2) to a mated conditi on 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 nolded plastic material. The housi ng7d4Wilflés a front
mating end 46a and a rear termnating end 46b. The front mating end is
open, as at 46c¢, and through which the ferrules (described hereinafter) of
fiber optic connector nodules 38 can project. Termnating end 46b is open,
as at 46d, for receiving connector nodules 38 inthe 6 1 7 MAY IO 1

direction ofpam oS By ks MM OEnBdapier 36 has an outwardly
proj ecting I on each opposite side thereof and extending in
the mating direction oRefetrlig oahnemivmgsas seedxdrydetdilo ang firg oe &Esgudessk i hed
hereinafter. Figure 5 shows a shutter assenbly

eneral ly desi ted 50,
for closi ng inepdipnigembedied inadiBgHRS C%F“&hﬁﬁsﬁnsugée'@rél?'o‘\%élgga@ﬁ%t‘g R
assenbly, generally. designated, 52, f |.QsSi -] j #f at he
adaptery SﬁdP&B ﬁhg§@ﬁﬂﬂ§w56HWﬁ%Phégggéh§§¥§&9%¥HE%&?%%? gggg%a@§ﬁ¥9iﬁs 50a

whi ch cl ose &Bg&%ﬁﬂaaﬁﬁé’on%c@p&@&hb@, Sir@Rsyaesighatt@RBY The bagkpldne thmmec s
(Fig. 4). The Shutter nmenbers are pivotally nmounted on a_plate 5Qb_ which

i ncl udes a pdssemablytiymobingpd gs akOpervn dhirar sabsiress panel of hackple ¥didp i the
adapter housing 46. Simlar]y, shutter 52a of shutte S i

spri ng- | oadde ﬁ&die@WUﬂ?réd‘SO%p%”tﬁig &fréu’?é%&‘/\h?%eﬁlfhcggy‘g?aﬁ?g@}ﬁi3? >?/C ab)?’ “pegs
52c¢ which arg pr - f o n htyTaE Nebeserd Ronmdapt fkehblysisng
46. Shutters‘z%ggléj%g%dI 2§h§%g$%§@ gﬁﬁ% covers fgr ihelin?gryor of adapter
36. Referringotmedbgunep fuificecdnssomtd minted tikcult lpard34 whindan sorsiéerest $¢i ded

for mounting adapter 36 to backplane 32 in order to provide relative
fl oating nmov gigeghterboard” herein.

Backplane connector assembly 26 includes an adapter, generally
designated 36, which is mounted in aperture 30 in 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 18
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 is mounted on dau ghterboard
34, four fiber optic connector modules, generally designated 42, are inserted into the
back of the connector housing, as described hereinafter. Each module 42 1s 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 Figore 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 1s open, as at 46¢, and through which
the ferrules (described hereinafter) of fiber optic connector modules 38 can project.

Terminating end 46b 1s open, as at 46d, for receiving connector modules 38 in the



therebetmeen. Specifically, a pair of T-nuts, generally designated 60, are
floatingly nmounted to adapter 36 and receive a pair of rivets 62
“insertable in the direction of arrows "C' through a pair of nmounting holes
64 in the backplane. The rivets have enlarged head portions 62a which wll
engage the surface of the backplane. Munting holes 64 are spaced on
opposite sides of opening 30. Still further, each T-nut ﬁO’MﬂFMH es a shank
portion 60a and an enlarged head 60b. A mounting flange, benera?ly
designed 66, is nolded integrally with each opposite side of adapter
housi ng 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 t qpaidoRagkpl@ne "B2 iMoGAETIRI cfaddagter VBGE hasC aw iduyw@ly heavjecting
recei ving shank portion 60a of the T-nut. The foll ow ng paraneters should
be under st oagignfritht tihé8 odieaenspposise s theed! pod extondiepin F anaking|diiasiandn
cavity 66a so that the head portion cgn .LI t within the cavity, (b) the
cross’ di mensthe eSS BRI AP] RIHPESeR de5-E $c8§grepﬁ H-the 7 1 7 MAY 2004

di rensi ons of passage pﬁg¥%98¢&g%%%ﬁﬁﬁ§£gg%bgg%&kgﬂwq%@gEMQagowﬁﬁh%ﬁﬁghe

passage and (c) the le portion a Is'greater than the
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52b which has a plurality of pegs 52¢ which are press-fit into a plurality of holes 58 1n
adapter housing 46. Shutters 50a 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 interjor 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



ferrule 68 termnated to one of the nulti-fiber cables 40 wth ends 40a
(Fig. 8) of the fibers exposed at a mating face 68a of the ferrule. The
ferrule includes a pair of alignnment holes 68b opening into mating face
68a. The ferrule is captured by a manually mani pul atabl e housi ng,
general ly designated 70, which includes a front portion 70a which actually
captures the ferrule, and a rear portion defined by a pait 7MAf[1&erally
spaced arnms 70b that are graspabl e 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 | atch hooks 70c on two opposite
sides of the housing and a pair of flexible latch arns 70d on the ot her

two opposi t ediﬁieﬁﬁ%s%f%a!@sﬁxg@@@@ kD Gar he sSSERDIREST canFloaFivAkinehEpaseaehant &d)ch

arm 70d includes an i chanfered | atch hook 70e. Latch hooks 70c
engage the ftheméngdi of kleangiepdiBon 60a ishgrefier thahahe shidkrieas ohaheadkporioe 6Irefl at ch
arnms 70d engage the rear edges of flange 68c to hold th
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mani pul at abl e housi ng. 18 P
inserted into adapter 36 as described above. Specifically, each module 38 includes a
ferrule 68 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 68¢c. 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 68¢ of the ferrule, and latch hooks 70¢ on latch arms 70d
engage the rear edges of flange 68c to hold the ferrule encapsulated 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 Jatch block

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



Figures 11-13 show daughterboard connector assenbly 28 to include a
two-part housing defined by a front housing part, generally designated 72
and a rear housing part, generally designated 74. The rear housing part is
insertable into the front housing part in the direction of arrow "F" (Fig.
11). Rear housing part 74 has a flexible latch arm74a with a |latch hook
74b which latches behind a front |atch shoul der 72a (Fig.17M lilien the two
housing parts are initially assenbled. Figure 13 also shows a second |atch
shoul der 72b which is |l ocated rearwardly of |atch shoul der 72a, for
purposes described hereinafter. Each housing part 72 and 74 nﬁy be a
one-pi ece structure wunitarily nolded of dielectric material such as

plastic or the Jduk8so FERRERA] Hhicrr ShSirRNTOSIopLoMiktefdriutr 68vbun fiongpdrtiont
housi ng part 72 of daughterboard connector asgserrbly 28 on daughtg%r board 34

\grfah ?:onsi dei%lﬁifiehqigchsingi on. Specifically, the daughterboard has a
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other words, hole 76 I's larger than peg 82. A pair of i tioni 84
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housing part, generally designated 74. The rear housing part is insertable into the front
housing part in the direction of arrow "F” (Fig. 11). Rear housing part 74 has a flexible
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 hke.

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 is
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-



Still referring to Figure 12, positioning pegs 84 are provided with
crushable ribs 84a on the exterior thereof and which are crushed or

def ormed 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 crushable ribs 84a, which m ght be shaved off of @qq%&dﬁﬁing pegs
84 when they are press-fit into positioning holes 78. This ensures that
bottom surface 72d of front housing part 72 is nmounted flush on the fl at
top surface of daughterboard 34. Generally, an alignnment systemis

provi ded between daughterboard connector assenbly 28 and adapter 36 of

backpl ane C&ﬁ@%f?{ Q%g&ﬁzﬁ%%e?@an %{gﬁﬁoniﬁé‘ﬁaéésf&ﬂl & thit it RSabPfir af@Pbraion 1o

Fi gures 11 SI ng rt 727includes a pair of alignnent
flanges 88 aécaepp@bink@t picdsisccofenape 0B miomtd-pigcaneht hpke of. Thehdwsorgthibusi ng
pant. Each flange has an outwardly chanfered or flared ,di%gal end .88a whi ch
is engagealskebbsasillpivoteshabortRfaS 290t Imsgioning rees 84 Al i 8RS Y Phg of
the two con@ﬁftgr assenblies. In essence, flared distal ends SSa all ow for
a degree of § ﬁignnent bet ween the connector assenblies in an "X"
direction generally peyfiepgdigitieaio Fruf@ll 2 Ngosidonigg tpegs 84Adre(priogided)wnlt t he
connectors, the "X" direction being generally parallel to daughterboard
34. Al i gnmertushhEngies 8&Bomtheex grioothesobendyick agapushad phéefpmﬁcg‘ééﬂméﬁ eof

for receiving alignnent rjbs Fig. 1). o PRQSI si.de

housi ng 46. %814 BresgBbitalees ﬁgr éattﬁlﬁﬁf’ﬁg‘:% 19 ﬁ]ﬁg?sén%ﬁagrgz;égsbdll%gésg{g’t he
di stal ends ,of | QRN I RSit 38 b1 qWif RfcsBe R0 BEOidad $& regivipgt
bet ween t he ﬁbg%éﬁnect%¥h s%géﬁwﬁggg?n a 1Sdireesction gﬁ%erglly o e
per pendi cul ahy pRsti@inargal stdcisiconhibk nbsSdeivhicasnigeriershived ofpdppehdiiaal ar

to the aforesaid "X" direction and daughterboard . TIherefore i.gnment
{1 anges. 86, ARt R4 otenglEMEIeRTySS P aint e SEHNE BRIS ‘Bl DREragrs gl Pofh

conbi nat i on s\{]\”.rfgpe Bhgro?cifr&nq HDUZinW&T?QQA]iS mounted flush on the flat top surface of

daughterboard 34.

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 pair 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 dista) end 88a which 1s
engageable by the front edges 90 (Fig. 1) of adapter 36 upon mating of the two connector
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 onthe 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 assembliesina "Y"
direction generally perpendicular to mating direction "A" as well as generally
perpendicular to the aforesaid "X" direction and dau ghterboard 44. Therefore, alignment

flanges 88, with the outwardly flared distal ends 882 thereof in combination with flared
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nout hs 88c of slots 88b, are unique in utilizing 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 bottomflange 92
projects forwardly of front housing part 72 flush with bottom surface 72d
(Fig. 12) of the front housing part. The flange has a bottom hook portion
92a and a top chanfered portion 92b. The bottom hook portﬁéﬂW6mﬁrlaps an
edge 94 of daughterboard 34. The top chanfered portion 92b is engageabl e
by the front bottom edge of adapter housing 46 to prevent the bottom edge
of the housing from "stubbing” the front edge of the daughterboard during
mati ng of the connector assenblies. Figures 14-19 show in greater detai

one of the fi i t REuk e SifiZinn 8t i O ds ahowsiong
part 74 of d%ﬁgh?g?%égrﬁgggﬁﬁégﬁbpﬂgggéﬁ%Féggﬁ.§%g%ecificalIy, each nodul e
42 includes rﬁ;sﬁ;e%rrmer@iﬁﬁvcf&lffefeat nKhatd Mg divdctiond. i ber cable 44, wth a
resilient boot 98 providing strain-relief for the cable,. The rrul
includes a pair of tRefaghghuickdodigyadsagenigstop prid Fagtyes apiégi fing a

ir of ali i 00. fixed ' o .
Pair of e 8 O ek 2 Sihudif o BBl oSSR Far YOGl BRI 3R st

al'tgnment pins 100

proj ect forway th& 80h HBRkinD $aft aTBe 6k eHas hebitbineho8R poiondizh andpr i ng
104 is fixe tdgha/g' (ri)ﬁe)aéﬁ end of pilnE%eeper 1%?g as descri bed hereinafter, and

a spring puspehanerbérpdtO6n %2bf i Xad bastonhdiopkaporiar QEreRe 2B otdeesist idlg.
Both pin keeper 102 and usher nenber, 106 be fabrjcat

pl ast Pc mat efpahterbgarg %-egh%ltqp ‘F']aé'rl}?’ﬁfjé’mfoé'tn% ]ziréﬁ*g%ﬁb%rabaﬁﬁg%? émgg{)tag? dly
fromthe pus }agé oﬁgﬁgﬁ?& hfoggiiﬂé %qugﬂtgﬁﬁthﬁe botRSh QB biCthe BBHARE oM TNGBLIR"

within rear Usi ng “part ught erboard connector assenbly 28. Figure
16 shows t hahe plofit &ieREthel@Rghashoard acigtraaing df0Rmcamneetor eaembhes- t her eof

for receiving a front end of coil spring 104, . al on ith a | ockin | ange
102b for |ocking withFiguiesild-Ht shayve i BGAET élﬁ@ﬂo?“et‘%emgrf{heﬁ(‘??gﬁlc%%ﬁg% not
o110 ELBEE 0000 o B9 L IR ORR ot shasm . cacn
Specifically, each module 42 includes a ferrule 96 for terminating multi-fiber cable 44,
with a resilient boot 98 providing 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. Anintegral, flexible
latch arm 107 projects outwardly from the pusher member for Jatching 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 locking flange
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Simlarly, Figure 17 shows pusher nenber 106 to have a front receptacle
106a at a front end thereof for receiving a rear end of coil spring 104. A
| ocking flange 11 17 MAY 2004 106b is disposed at each opposite side of
receptacle 106a for locking with a coil at the rear end of the coi
spring. Figures 18 and 19 show the procedure for assenbling coil spring 104
bet ween pin keeper 102 and pusher nenber 106 and | ocking tiheMa&oilli spring to
those conponents. It should be noted that coil 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 coil sprigg; L ' RockBig ek a beihaindle
fl anges 1026b@?Eﬁg%“%g?§§?£€?ﬁbﬁggéggnﬁg?%$$ﬁ?§“¥ﬁggﬁseany then is
posi ti oned asarzhawfthecodi guing. 19 so that the opposite open end coil 104b
(Fig. 18) is aligned with Iockin%gflanges 106h of

i

_ pusher, menmher .10 Shaf t
112 of tool 110 then ilSginesdBtasd rﬁh?WéhEiPF%f@@P%rfOBFSS&F&)E)‘\WE'CEH SPP&SS.U“lg)

the tool r LRIdEn TR Keret dip et Py fes 106 ARl uRNn FOLRIONRE. TRC

_ _ _ Nl : é fect y locks the
coi | spring chihpoROsk ! I1ARobRBAGRd thEt nﬂ:lipsﬂfﬁr@ﬂ@& i€.0¢h] tih erqesre befi guretdoer A
Alignment pins 100 then are fixed within sfots 116 (Fig. 19) so that they
ext end fr omtodiel i s keeperalla o valesbaftiln 2 Epgasation 5 thesweco® eharow sGi' fier t ed
into opening 114 of the pin keeper; ferrul.e 96..is .posjtioned. t

al i gnment piayal %&P“PBBQE- pt iOE‘P&‘&‘E)PSemE?ﬁc g ”?%%léercf‘g Oﬁﬁ%w g%dtq%?egﬁaﬂyt he
entire ass L Qo 064l ' dp@MendCoil Fiad 1o Ik beRind flaigesaldzgnment
pi ns and ca%ﬁ%l%PE@OIE%(%e@%\%mpa{f%?}ﬁ@{rﬂg Cirper?TJI emso th%t aneenti rege

sel f - cont ai rBLh. W) &f pis kéaren®oR. dEhis babasseintbly fegus positihnefan shidwn infiigured8

20- 22 show the mating procedure of backpl ane. connecto ssenbl and
daught er boarsé IE%ﬁhfé%Rwlt%gE@r?@ﬂyo‘iéo‘f%(Fg%é Sélisragéf"? W“Eﬁilocif gX%\E(’%b of

pusher member 106. Shaft 112 of tool 110 then is inserted in the direction of arrow "I"
(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
assembly 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
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after the backpl ane assenbly is nounted to backpl ane or notherboard 32 and
after the daughterboard 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
that adapter 36 of backpl ane connector assenbly 26 has a pair_ of actuator
arnms 122 spaced outwardly from opposite sides 12 1 7 N%Y1285ﬂyﬂﬂhreof. The
di stal ends of actuator arns 122 are fornmed with a | atch hook 122a and a
forwardly facing chanfer 122b. Backpl ane connector assenbly 26 and
daught er board connector assenbly 28 are nmateable in a two-step process
represented by Figures 21 and 22. In the first step, hooks 122a of

act uat or ar ferd A2 TRAHstREHIR G aetp@bf argfs 1Pnedré formad wilhat akchdtookl 1d2e snd 24
(Figs. 1 and 20) of rear housing part 74 of daughterboard connector
assenbl y 28 foivaardlly fadiopklan7i¢h13#v.t he ends of latch arns 74a at opposite

sides of the rear housin art alread a | at ched .behj C | der s
72a (Fig. 14) of frontB#&8 ﬁbonﬁ%ﬁt?raf‘g‘?mgflﬁﬁa‘b‘f‘ia\ygﬁttelsboggné%qpéecglr)lvéegl?%my
movenent of f. =5RNRE] B Fiageerbhnd 28 Ihthd Rspease to
the prelim r%g%cﬁ%g{etghgﬁ%ggg&g{ﬁ?m%%e@gnnect%;Flgssenbl y 26 thereto.

Further noweeRNI2X oftdetiacennasl 22 snaprbehing apei of prelimigeny loieh chowéersdRant er s

122b at the distal ends of actuator_arns 122 of adapter 36 t gage, t he
chantf ered diEizal 1 amt20)ef fqaéb@H“ﬁmgal?%""’?‘lféiaﬁéh[F@QP"‘]&‘FSHE‘%@ aﬁ%ﬁ‘?tﬂﬁg- T Hove

the latch an ”%ﬁg&ﬁ%@gg&%’&%&{ alwst’llaa Eﬁﬁéﬁuﬁsitéﬂ |o@'ﬁfe§ea7r%%lusil‘r§b§rhalmyz 74b

of latch arr]?fg’ ree 1o nove ween [atch shoul ders 72a an

| at ch shoul 4grs)afalRa®khihBeatél SahideRUSh (B gpB)iof frongironving pam 7deFhis @reyents
fl oati ng novenent between the two housing parts in the '7' or matin%bse

direction. lany rairierd movaissnt phew@artsf fe [esaearA EOTRSABRASA M B AR FFSP

packpl ant. conrbE R REEonehoE o e kB s P ohP R Rl oRRE oy

be enbodi ed { Hdhebf HRE&ShhéGors in the mating direction causes chamfers 122b at the distal
ends of actuator arms 122 of adapter 36 to engage the chamfered distal ends of latch
arms 74a of rear housing part 74 and move the latch arms out of engagement with Jatch
shoulders 72a. Latch hooks 74b of latch arms 74a now are free to move between latch
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 until full mating occurs with the backplane connector assembly.

Tt 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 to 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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forms without departing fromthe spirit or central characteristics thereof.
The present exanples and enbodi nents, therefore, are to be considered in
all respects as illustrative and not restrictive, and the invention is not
to belimted to the details given herein. 13 1 7 MAY 2064 CLAIMS: 1. A
system for nmounting a connecting device (36) to a substrate (32) wth
relative floating novenent therebetween, conprising: a conregtidfiihousi ng
(46); a fastening nut (60) captured by the housing with relative floating
novenent therebetween, the nut including a shank portion (60a) extending
toward the substrate through an opening (66b) in a wall portion (67) of
the housing, the shank portion of the nut being | onger than the thickness
(D) of the ygldppertion (67) of the housing; and a fastener (62) engaged
with the substrate (32) and operatively associated wth the fastenjng nut
(60) for tightening tHe Auystagdbnsbutiieg sobyecare deviea{@mgo ﬂﬁébst@@nﬁégt or
housing (46) with floating novenent relative to.the substrate (32). 2. The
system of clvihrelativg &ogiing BaVemeTH dhaeREWETHHPIBRY Y rivet (62) extending
t hrough t he fasteni ng nut . .systemof claim1l wherein said
fastener (62) conpriségxgnéggga%énﬁyggdingly engageable with the fastening
nut (60). 4. The systearrr@feng{(%hﬁm loowhepeired dai ttle frastimgi wgh matatig6Foating| udes
an enlarged head portion (60b) captured within a cavity %gg%? int %
housi ng ( 46)mdehientthesziietivasal the por mclwdingsarshank portige (B tANGIN PR Be
wherein said opening in the wall tion h | Il
passage (666¥b$ﬁ¥%ﬂﬁﬂ”ah?%ﬂp?ﬁgggﬁ%ﬁ%’ d?%! énﬁgdg?y§¥n%ﬁggﬂn@’ﬁﬁﬁﬂﬁnk
portion of the nut being longer than the thickness (D) of the wall portion (67) of the

housing; and

a fastener (62) engaged with the substrate (32) and operatively associated
with the fastening nut (60) for tightening the nut against the substrate, leaving the

connector housing (46) with floating movement relative to the substrate (32).

2. The system of claim 1 wherein said fastener comprises a rivet (62)

extending through the fastening nut (60).

3. The system of claim 1 wherein said fastener (62) comprises a screw

threadingly engageable with the fastening nut (60}.

4. The system of claim 1 wherein said fastening nut (60) includes an
enlarged head portion (60b) captured within a cavity (66a) in the housing (46) behind

said wall portion (67).

5. The system of claim 4 wherein said opening in the wall portion of the
housing comprises a passage (66b) through which the shank portion (60a) of the

fastening nut (60) extends, the passage communicating with said cavity (66a).
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fastening nut (60) extends, the passage communicating with said cavity
(66a). 14 1 7 MAY 1004 6. The systemof claim5 wherein said housing
~includes a restricted nouth (66e) comrunicating with at |east one of said
passage (66b) and cavity (66a) through which the fastening nut (60) is
snap-fit to nount the nut to the housing. 7. The systemof claim5 wherein
sai d passage (66b) is wder than said shank portion (6?3) % A system for
nounting an adapter (36) in an opening (30) in a panel (éﬂy &Wth relative
floati ng novenent therebetween, conprising: a panel (32) having an opening
(30) and a nmounting hole (64) adjacent the opening; an adapter (36)

i ncluding a housing (46) for nmounting in registry with the opening in the

panel , the housing havg_ngrr@ugéﬁéebhgp&taﬁ?% LBLinedi PRENin PRI RIedQ 1efuitira

panel, a passage (66b) thro wa portion and a cavity (66a) behind
the wall  pombh@N66ONTMMORICANG With At 1dae passage] pasigsioéh) ayl caity ((663)
having a shank portion (60a) extendi ng through the passage (66b) in the
wal | porti onthf@gh vfich e faserinaguy(@8) s anep-HhiogRPHH JasdnHea 8 efivsin8n  (60Db)
captured within the cavity (66a), the head portion (60b) being smaller than
the cavity (66a) to provide floating novenent of the head portion

therewithin, and the shamke spash oPBla{8a)hdaah REAIRARARE (G6MARs Hier thah ckidess
of the wall portion (67) of the housing; and an el ongated fastener (62)

ext endi ng t hshanklpottiva (fBajnti ng hole (64) in the panel (32) and including
an enl arged head portion engageable with an opposite side of the panel,
the fastener (62) being operatively associated with the fastening nut (60)

e A
(32) with relative floating movement therebetween, comprising:

a panel (32) having an opening (30) and a mounting hole (64} adjacent the
opening;

an adapter (36) including a housing (46) for mounting in registry with the
opening in the panel, the housing having a wall portion (67) adjacent one side of the
panel, a passage (66b) through the wall portion and a cavity (66a) behind the wall
portion communicating with the passage;

a fastening nut (60) having a shank portion (60a) extending through the
passage (66b) in the wall portion (67) of the housing (46) and an enlarged head portion
(60b) captured within the cavity (66a), the head portion (60b) being smaller than the
cavity (66a) to provide floating movement of the head portion therewithin, and the shank
portion (602) being longer than the thickness of the wall portion (67) of the housing; and

an elongated fastener (62) extending through the mounting hole (64) in
the panel (32) and including an enlarged head portion engageable with an opposite side
of the panel, the fastener (62) being operatively associated with the fastening nut (60) for

tightening the nut against the panel (32), leaving the adapter (36) with floating

movement relative to the panel.

9. The system of claim 8 wherein said fastener comprises a rivet (62)

extending through the fastening nut (60).
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9. The system of claim8 wherein said fastener conprises a rivet (62)
extendi ng through the fastening nut (60). 15 1 7 MAY 2004 10. The system of
~claim8 wherein said fastener (62) conprises a screw threading]y
engageable with the fastening nut (60). 11. The system of claim8 wherein
said housing includes a restricted nouth (66e) comrunicating with at |east
one of said passage (66b) and cavity (66a) through mhiﬁg,ggp ast eni ng nut
(60) is snap-fit to nount the nut to the housing. 12. T sl¥m of claim8
wherein said passage (66b) through the wall portion (67) of the adapter
(36) is wider than the shank portion (60a) of the fastening nut (60). 13.
The system of claim8 wherein said pane) conprises a circuit board (32). 16

10. The system of claim 8 wherein said fastener (62) comprises a screw

threadingly engageable with the fastening nut (60).

11. The system of claim & wherein said housing includes a restricted
mouth (66e) communicating with at Jeast one of said passage (66b) and cavity {66a)

through which the fastening nut (60) js snap-fit to mount the nut to the housing.

12. The system of claim 8 wherein said passage (66b) through the wall
portion (67) of the adapter (36) is wider than the shank portion (60a) of the fastening nut

(60).

13. The system of claim 8 wherein said panel comprises a circuit board

(32).
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