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Back: ra d of the Invention The present invention rel ates Pznﬁgglhé to
adapter nodul es, and nore particularly to an adapter nodu i §9a
“reténtion nenber that is easily operable to hold the adapter nodule in
place or to release it fromw thin an adapter frahe. 5 Adapter franmes or
modul es aY@0}8WA2% n many different applications and are uBCEUSE3/WIEd to
contain an electrical conponent, such as an optical transceiver or a cable
to board connector. Adapter nodules are used in a wide variety of
applications that range from sinple connecting faces between hard (copper)
conductor wiring to nore sophisticated applications that may involve
optical fibers, fl mRngDgigﬂé@ﬂe@M i nstances, adapter
nodul es house 10 c S i cal signals or

el ectrical signa slgr el ectrical signals to optical signals. These nodul es
ar e g Wy 1 Ki l,' o[

ROEhs S Hegt¥ispeed signals fromeither copper to optical or
optical t . Whi | Wl t i gnals at, high speed such as in
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that adeptetimoadle havinp asitestidnanambér th&tds basp9 dpetablaRfndll &M@Eﬁ%oaﬂ% i et ai ned
in place in the adapter franes by retention neans. .5 One Such retention

nmean$13 o terelgase difronhwithinoanadepteiframe. t hunbscrews are difficult to operate
cables, for th ser hlas to move the cables to the
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si nplAdapter nmdules tenised in arvidesvatientoflapplieitions the: rasiafidh sfriflEBortlectigdul e nore
i ke a BI uggabl e conpqgnent. Sunmary of the Invention It is therefore a
generages 3ptweer hand (porpep)condustor Wriagte more sppbisticatedeapplicatitms thet maydul e t hat
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Of t BB 1idaBr BARal 1o°dd5pert While maintaining the signals at high speeds, such as in the gigabit

range. These adapter modules are placed into adapter frames that are usually attached to a

circuit board, and the modules are retained in place in the adapter frames by retention means.
5 One such retention means is the use of thumbscrews. These thumbscrews are difficult to
operate in environments with many cables, for the user has to move the cables to the side when
installing, removing or reconfiguring the cables. Thus, these adapter modules are not easily
pluggable.

Accordingly, the present invention is directed to an improved adapter frame, or module

having a simple to use retention means that renders the adapter frame or module more like a

pluggable component.

Summary of the Invention
It is therefore a general object of the present invention to provide an adapter module that

easily slides into a an adapter frame and which uses a moveable latch to retain it in place within
the frame.

Another object of the present invention is to provide an adapter module that utilizes a
simple wire bail Jatch having two free ends that engage openings in the frame, and the bail latch
is moveable about its free ends between two positions, wherein in one of the two positions, the

free ends of the bail latch extend outwardly from the adapter module to provide interfering posts
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free ends of the bail latch extend outwardly fromthe adapter nodule to
provide interfering posts 1 1 7 FEB 2005 WD 03/088727 PCT/ US03/ 10743 two
positions, the free ends of the bail latch are withdrawn i nwkEd 9005nto t he
adapter nodule so that they do not interferingly engage the adapter frane
to thereb ermt the adapter nodule to be easily renoved fromthe bezel. A
further »ﬁ}&éﬂsﬂw the present invention is to provide an BCHEPE®&10#3dul e with
a retention 5 bail latch that is noveabl e between two positions wherein the
adapter nodule is either retained wthin a guiderail or renovable

t her éwogogitiohs; thefree emisof therteildach ae witieirewh bfvaalyas e {dapr rp@uRGoat t ached
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A still further object of the present invention

| atch , J . iti .
i 2 'f 6”1&?%3%8’(%%%‘# ‘gg'%?{é? rll?r@ﬂiﬁﬁ'@% thetbajldatels peaventing the sable agskmblyframan adapt er
f . . A t h i ng t hat [ f slot

| oorbeing AadiéaRh Be ARAL Fer AN hoBdkitER mORHR RO dolatelloiEn Ot Piecdmeiitii ng

opposhdiile gty #Ekaxt Laitof a receiving franme, the adapter nodul e sl ots having
flared ends at their rear portions that provide a lead-in for the
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mounted to a circuit board. The nodule has a hollow body that”is sized to
rece Fooxementef the haitlatrhip @ opercpositiora : 5 connector, transcei ver,

optical t ' . ctor or.the Like and the, devic have a
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an exterior flange that extends around

of slots formed therein extending lengthwise, the slots receiving corresponding opposing

guiderails of a receiving frame, the adapter module slots having flared ends at their rear portions

that provide a lead-in for the guiderails, the flared ends diverging from the width of the slots to a

wider slot at an daiverging angle therefrom so that the module may be tilted in its installation

"0 and/or removal.

)
structure. In one principal aspect of the present invention, an adapter module is provided with a
means for securing it in place within an adapter frame that is mounted to a circuit board, The

The present invention accomplishes these and other objects and aspects by virtue of its

module has a hollow body that is sized to receive therein an electronic device such as a

5 connector, transceiver, optical to electrical connector or the like and the device may have a
circuit board that extends outwardly therefrom for mating with an opposing connector mounted
to the circuit board. The module body further may include an exterior flange that extends around
it for flush engagement with either a faceplate or the front edge of an adapter frame mounted to
the circuit board.

0 The securing means preferably takes the form of a bail latch that has a general U-shape
with two free ends. The free ends are received within openings formed in the module sidewalls

and the free ends are interconmected by a horizontal bar that extends across the front of the
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it for flush engagenent with either a faceplate or the front edge of an
adapter frane nounted to the circuit board. 0O The securing neans preferably
takes, the formof a bail latch that has a general U -Shaﬁq 'EEB':TMV\D free
ends. The free ends are, received within openings forned ih't |l e
sidewal Is and the free ends are interconnected by ‘a horizontal bar that

ext ends W G8R2Me front of the 2 1 7 FEB 2005 WD 03/ 088 RLAT¥RO}N674803110743

nodul e. The bail latch is noveabl e between two operative positions. In the
first operative position, the bail latch bar |lies across the front of the
nodul modudel prevents connection therewith of any cable assenblies. In the

second operative position, the bail latch is raised permtting 5 insertion
of cabl e aBwdudilatelisirnoveabledetwnsn two oferativeophsitionsn b thd fisstapgraiive of cam
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rails. These slots open to the rear of the no | ar ed
| ead-&xtend proughnan éxieriqref tiet modulesidSvatisdmt énto an irtetférehetnigigement with thet o t he

dapter franme or permt the le.to be used with tilted adapter franes.
l@l ec{f?%ﬂ?@gﬁ@? &abﬁ'ﬂ%{‘%‘hﬁﬁ'}"dg@ pridg removeddrors the adaptepfigae.i n an

orientati | - Sl t pter frane.
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fromthe )follow ng detailed description taken in connection wth the
accorfpiend Isngthavisgpfithe mogylee These sugduls slets reseiveithe alapten frome guide rails.

These slots open to the rear of the module and include a flared lead-in opening that permits the
{5 module to be tilted into place into the adapter frame or permit the module to be used with tilted
adapter frames.
Electromagnetic gaskets may be applied to the module flange in an orientation to engage
and mate with opposing gaskets on the adapter frame. The bail latch may also be configured to

accornmeodate a cable assembly.

0 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 Drawings
The invention, together with its objects and the advantages thereof, may be best

understood by reference to the following description taken in conjunction with the
5 accompanying drawings, in which like reference numerals identify like elements in the figures
and in which:

FIG. 1 is an exploded perspective view of an adapter frame/module assembly that utilizes
an adapter module constructed in accordance with the principles of the present invention in its
operational environment with a cable assembly;

0 FIG. 2 is the same view as FIG. 1, but partially cutaway and illustrating the adapter

module in place within its adapter frame and ready to receive the cable assembly therein;
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The invention, together with its objects and the advantages thereof, may be
best understood by reference to the foll ow ng descri ptio t, EE@ zgﬂ
conjunction with the 5 acconpanying draw ngs, in which I|i ke r @e
nunerals identify like elenents in the figures and in which: FIG 1 is an
expl oded perspective view'of an adapter frame/ nodul e assenbly that utilizes
an adapt WO 03988Mm& constructed in accordance with the pri RETNEIIGHIt he
present invention in its operational environnent with a cable assenbly; 0
FIG 2 is the sane viewas FIG 1, but partially cutaway and illustrating

t he adapt F1G. e dpepspeotivd view oftiicidaptet modolaphé addptarfemfeuf Ri@atin t o recei ve
the cable assenbly therein; 3 1 7 FEB 2005 WD 03/088727 PCT1US03/ 10743 FI G
3 i s aligeend patbigac omeénn@rfmtmﬁ@rtm@af the frame/maduleiatothe frae and divstratings G 1 in

alig men th each oth Lior.to ins t he framel nodule into the
fra @H%H&W%??Wgtf?g'ﬂfﬁﬁtﬂ"g@ﬂv %’ ﬁtc}{fﬁ?‘?’eady for insertion/renmoval .
fromthe g ”ﬁtas %w%ﬂ%%?tei’ﬁw\ﬂhﬁ"&f@i@ 1Gif S8 BhF latdPve& of FI G

3withits

m)ve to a retention or engagenent position; FIG 4

s atcsarheermbﬂmémgugeinemlmmtmh the adapt er nodule of FIG 3, with the bail
|l atch renopved for clarity a front elevational view of the

adapt er mBHH4s rside qlpvamonalpm@ °§‘-hie§ teraned o PERIG Scwith tha bajlilatthof ¢ he
adapt er ‘gﬁg? f.FIG 4; 10 FIG 7 is a perspective view of the adapter

rmduf"‘gn0

taken fromthe underside thereof; FIG 7A is an enlarged

detail Vi gy5.0fistalfroriR @ldvh@shall ORRivTIhelap t‘érnid&uﬁ'c@]‘*‘l@;tl FIG 8 is a

di agrammatic view of the-bail latch of the adapt er nodul e of the pr esent
i nvent i onFICEIﬁjstarlemgthtglsbh@tMndphweﬁ&qtadaptanmodxdgDéFIGzé; ei n during novenent

1037 ovat | onElO] 8 RSRRCRE Y o siaipnngule RLF <l Fom Uiopgermide

i1lu i ng the range of novenent between the two positions of the bail
Rt

| at ch;

‘G 10 is a front elevational view of an adapter frane/ nodul e having

an al t er nRIG.VA isadnl enlargeidetail view of the portion designated “A” in FIG. 7;

15

FIG. 8 is a diagrammatic view of the bail laich of the adapter module of the present
invention illustrating the displacement that occurs therein during movement between its two
operative positions;

FIG. 9 is a partial side elevational view of the adapter module of the present invention
iltustrating the range of movement between the two positions of the bail latch;

FIG. 10 is a front elevational view of an adapter frame/module baving an alternative bail
latch;

FIG. 11 is a partial side elevational view of the adapter frame/module of FIG. 10; and

FIG. 12A is an enlarged detail view of the bail latch in a raised position such as is shown
in FIG. 3A, with the bail latch positioned above the cam member;

FIG. 12B is the same view as FIG. 12A, but with the bail latch in a depressed position as
shown in FIG. 3 where the bail latch legs and free ends have deflected inwardly;

)

FIG. 13 is an angled perspective view of a module in place within an adapter frame and
illustrating the bail latch in a up position, wherein the module is engaged with the adapter frame
and which utilizes a cam member that is raised off the floor of the module;

FIG. 14 is a similar view as FIG. 14, taken at a different angle, but illustrating the bail

free ends of the bail latch are cammed out of engagement with the adapter frame;
FIG. 15 is an enlarged, partial top plan detail view of the cam member and the bail latch
when the module is in the position as illustrated in FIG. 14: )

4

latch in a Jowered position, wherein the module is disengaged with the adapter frame and the



WFIG 11 is a partial side elevational view of the adapter frane/nodul e of
FIG 10; and FIG 12A is an enlarged detail view of the g?ll: éatch in a

rai sed position such as is shown in FIG 3A with the bhail E t &3 posi ti oned
above the camnenber, FIG 12B is the sane view as FIG 12A, but with the
bail latch in a depressed position as shown in FIG 3 where the bail latch
| egs and MO PWBHIs have deflected inwardly; !5 FIG 13 i SPGRUSKG0BE
perspective view of a nodule in place within an adapter frame and

illustrating the bail latch in a up position, wherein the nodule is engaged
with the ddapiteis dorangied entmigedidetdil view|of Zisbail lerhcam Hkdiber Bigagkmentai sed of f
he nodule; FIG 14 is a simlar viewas FIG 14, taken at a

the floor, of . ; : :

di ff&*&ﬂ@%‘?@f‘@?"hﬂﬁdﬂ? qwrsed pasitio assbowain FIG.ddch in a | onered positi on,
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onas ot ROEr f bR bW AR M, 16, 08 o Ui allntch SR pecevhet ot or 11 e

FI G pbﬁﬁbﬁw@enqm;ﬂmg,isﬂqhépﬁ tidnOR i tedh & i.ew of the cam nenber and
the bail latch when the nodule is iln t he g%g‘illét}iigﬁ as illustrated in FIG
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enl ar ge el al | ew O e  pal . atcn--cam ne er engagenen v en . e al
| at cH* LoFIngoneffes end of sus bailjatch dlisengaged ionyihe adapter ang the baiblatchdn
siml . -hai | ch- cam,nenber i.n the

o) Rt b0é BFenifl of tiEmadile didheihe bREBAGE 2 (IEH: AT IIHEE Blersith 8 5. o

FIG 18 i FIGnislanreghdgeialenil visw efielfdmt sidk 0P e modife AfiliMardIBA G, as
illustrated in FIG 14, showing one free end of the bail |atch di sengaged

f r om! friboRIngAns, frge epdeofshrbaillatch angaged with theaddpter finmetand e togdaichg of t he
du I 4 ion cabl,e or. other gdevice thereip, and, FIG
ldirg %ﬁ %ér‘?%é’ﬁf%'?‘ge% i%@?i}?ﬁ{eﬁ%@ﬁ%ﬁ Refratt anssrfion gt aca \QFH e‘?‘r@ﬁ)‘%ﬁeél E§§mi-l | ust r at ed

in FIG 13, showing one free end of the bail |atch engaged with the adapter

frame and the bail latch 10 raised above the openi ng of the nodule to
per aueadlescyiption of thePreferped Bntbedirdemsce t herein. Detail ed Description of

d)es ) ther]
the Pref Enbodi ments FIG 1 il t __electrj cal nbly 20 that
®ucea ¢ BT GERA o1 ecieal srsembl ALMal 5 e o Frouoq UBEROPIER) has o

is used t

o eneBeA it b ik B B oy Tl AT AR P
encl| tassonat shown) that has a circuit board 22 associated therewith and which is enclosed in a
15 housing 23. Such assemblies are commonly used in the telecommunication industry and may
include a fiber or other type of optical deice that transmits signals through a fiber optic cable 25
which are terminated to one or more transmitters 26, that are housed within connector housing
27 that are illustrated as plug connectors in the drawings. -
These cable assemblies 21 plug into what is known in the art as an adapter module 30
20 Ahat in turn is received within an adapter frame 50 that is mounted to the circuit board 22 and
that partially surrounds, or encloses, a connector 60 mounted on the circuit board 22 and having
a plurality of conductive terminals 62 that are terminated to circuits on the circuit board 22.
The module 30 houses one or more electronic devices, typically converters that connect
high speed signals from copper cables or fiber optic cables to electrical signals that can be
5 transmitted through the connector terminals 62 and onto the selected circuits on the circuit board
22. The electronic devices may typically include a pair of optical converter heads 37 that are
contained in nests, or openings 31, of the module 30 and these conversion heads may include
additional electronic structure that ends in a circuit board 38 (FIG. 4) that extends out from the
rear face 32 of the module 30. One type of module and its intemal components are illustrated
0 and described in U.S. Patent No. 6,062,893, issued May 16, 2000.

The module 30 is received within an adapter frame 50 that is mounted to a circuit board




15 housing 23. Such assenblies are comonly used in the tel ecomunication

I ndustry and may include a fiber or other type of optical deice that
transmts signals through a fiber optic cable 25 which aré?teﬁﬁﬁ 2pgged to
one or nore transmitters 26, that are housed within caonnector housing 27
that are illustrated as plug connectors in the drawings. These cable
assenbl | WP 8088T20g i nto what is known in the art as an adB@VEPONMMI ¢ 30 10
that in turn is received within an adapter frame 50 that is nmounted to the
circuit board 22 and that partially surrounds, or encloses, a connector 60
noun22.dThe addpeer dranse) iab ilhsaratdd Best amBlGh 3y hawn reatangulareshipe/with a pairdfeideve
termnals 62 that are termnated to circuits on the circuit board 22. The
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el ectronic devices may typically include a palr of "optical converter beads
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517F B 2005 WD 03/088727 PCT/ US03/ 10743 22. The adapter frane, as

i || ube reseived within plategholesgor \h@szdei@oZ)efwgmdan M{;@lt\hom%z pair of side

wal | s 52 pnt erconn 0S e es 4. The rear
face 54 O]h Eﬁg% #aﬁ%(f"?%ﬂ?é@ Pe‘r’”é’hg’ﬁé#%@? UHYses of f t he
rear nﬁieﬁtahsnmafse R b1 bHé b ibrelafth WA l]oWﬁi%g:ré? (R8Y shBREP@Har 56 Wi th
spring arnms 57 rmed therein tha epen ovvnvva |nothe50aV|ty 29
def i reedives sid housesecadaremsy offiwhcheop thc‘ﬂonne:tmﬂrend@?aanﬂﬁhéﬂeaemgamoard ear
Iedg 39 héFIG 1) formed in the nodule 30 in order to provide effective
grou ?3t he nodul e 30. This groundi ng i nto groundi ng circuits on the
circuit b Il gement pins
58 t hat a:ﬁel gre er agfﬁﬁ?ﬁgﬁl(ﬁjﬂa@pgt 0 gsojdlég%cgr% rame é&ggﬂ% whi ch nmay
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board 22. 0 Returning to Fl the module 30 is_preferably die

GS. d 3A
cast a5SFRhlypleg pennertore Inpsdes i mﬁw 16,30, g than the gaptercframe 3% parts with
a hold giohh&ho b i€ fvidkd iRk fHPsFY mwé%le (or rotatable) bail latch 41. As

illustrated in FIG. 8, the bail latch 41 has a general U-shape having a base 42 that extends
transverse to two legs 43. The legs 43 terminate in free ends 44 that also extend in the
0 transverse direction of these free ends 44 and are received within a pair of openings 33 (FIGS. 3

)and 4) that are formed in the sidewalls 34. The free ends 44 are movable in the openings 33 so

=

that the bail latch 41 may be moved (preferably rotated) between first and second operative
positions. In the first operative position, which is iltustrated in FIG. 3, the bail latch 41 extends
horizontally in front of the movable openings 31 and its base part 42 extends crosswise in front

of the module openings 31 in a manner so as to interfere with insertion of the cable connector

A" )

housing 27 therein. In this same position, the free ends 44 are drawn inwardly of the module
sidewalls 34 and adapt the position shown by the dashed lines in FIG. 8 where the free ends 44
are drawn and do not project outside of the module sidewalls 34, as illustrated in FIG. 3.
In the second operative position, as illustrated in FIG. 3A, the bail latch 41 is raised up
) and over the openings 37 on the front face of the module 30. This position is shown in outline in
FIGS. 8 and 9 and no interference is presented with any cable assemblies. In order to provide

the inward-outwardly movement of the bail latch free arms 44 in concert with the upward-
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recei ves and houses converters, of which only the connector heads 37 and the
rear circuit board 38 are shown. The front face of the nngﬁlz 0 _has a pair
of openings 31, each comunicating with a 5 specific conver't héllh 37.
These openings 31 receive the connector housings 27 of the cable assenbly

pl ug conypect.or In order to retain the nodule 30, wthi er frane
50, a %eqt‘?&s%’rpneans 40 is provided in the formof a n&&é‘a&ogﬂ?’g
rotatable) bail latch 41. As illustrated in FIG 8, the bail latch 41 has a
general U shape having a base 42 that extends transverse to two |eqgs 43.
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(preferably rotated) between first and second operative positions. In the
f i r sprefepablythrecedipensionabympl having sovdréd surfaeésethatiare dulr¢ed With & kelilscboth | at ch 41
extends horizontally in front of the novable openings 31 and its base part

342 cpithgiansyerse dixpadion T (Fp34 apd theengibudinad dipetion f8S soihat thebaatehr so as
t [ L th | ti th b f. ' 27 .th in. |

t i JOREALE et by Hh b b o a8 54 5 e BRRHSH iRbyaraliy S0 P L b ™ "
si dgwaiebsfraf theMhoatiRRIdeviRs P& infithe %{}g}egiggbw lines in FIG 8
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il lustr din FIG 3 the bail latch 41 is raised up.} and over the
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0asseJio |esqlﬂlgré&c§;?e(§§; 0 prﬁﬁé‘g‘%ﬂ?ﬁﬁﬁf%ﬁ.@?g&iﬁ#«%@%%&n@& %/he bai |

| at diiwhrdbeingd the idtérral cRApCOIOf th frdiné S® AP¥éehbest id FIGS: Frand GO, the V625 88/ 088727

PCT/ US03/ 10743 5 0 5 D downward novenment of the bail |atch, the adapter
noduney Bofurther digposed inpthe modnlegidawalla B4 just beneathithe heat disgipating fins|83 thatt egral | y

P or N o} RSB p&rt 3P the ModIOYS ANRE LG fide 32 BERE nS&He 30, the slots
80 open in a diverging manner by way of an angled wall 84 to create a large opening 85 with an
5 angled lead-in surface 84 that will permit the adapter module 30 to be tilted into place as to
engage the adapter frame guiderails 82 or to engage an adapter frame 50 that is itself slightly

tilted with respect to an opening 90 in a device foreplate, or bezel 91,
Tuming now to FIGS. 12A and 12B, these figures show in detail the relationship
between the cam member 70 and the bail latch 41. In FIG. 12A, the bail latch 71 extends up at
0 an angle as in FIG. 3A and the latch legs 43 are positioned above the cam member 70. In FIG.
l2B, the bail latch 41 has been moved down to a horizontal position as in FIG. 3 and it can be
seen that the latch legs 43 have ridden down on the cam member 70 and so deflected inwardly.
This deflection occurs along the latch legs 43 (shown as D1, in FIG. 8) and also along the latch
free ends 44 (shown as D2 in FIG. 8). In this deflection, the free ends 44 are withdrawn ﬁ'om
3 their engagement with the frame openings 59, and preferably partially into the module sidewall
34 so that the module 30 may be frecly and easily inserted into and removed from the frame 50.
The module flange 120 may have an electromagnetic gasket 100 applied thereto as its
rear face 50 so that it mates with a like electromagnetic gasket 101 supported on the adapter

frame front face.
) Another embodiment 200 is illustrated in FIGS 10-11 where the module 30 includes a
bail latch 141 that has a recess or slot 146 formed therein to receive a cable or patch cord.

FIGS. 13-19 illustrate the interaction of the bail latch free ends and the module adapter
1




menbers 70 are | ocated along the inner base 71 of the slots 72. The cam
menber 70 are preferably three-dinmensional bunps having covered surfaces
that are curved with a radius both in the transverse dirécIiREB'ﬂMS(FH(E

3A) and the |ongitudinal “direction "L" so that the bail latch legs 43 will
caminwardly to pull the free ends 44 of the bail latch inwardly 20 that
they do Y90 0388832%ct fromthe nodul e sidewal | s 34 and i nt BCTRISOIMME$R er frane
openi ngs 59. I n another aspect of the present invention, the nodule 30, may
have a pair of slots 80 forned therein that extend | engthw se of the nodul e

30. Thefendrotlsard) haiGi V3 thodbsenbigPo0 icshiondsRan difderdfinte26n dhat 18 ot hat are
fornmed as part of the adapter frame 50 and which bend inwardly into the

i nt erpadl ofside wallsowhigh axerjaterconnect®ihy vesr anddfront spmbiers. [Alhesdatenfiaing 202 ishe
| ots,80 ma f urt.her ,di ed.,i,n {he | e sidewal | s .34 juyst .bepeath the
oot “HoBummie o Gt 5opdRaR S ik bive ROIAY o5 cigkinnie modua 204 Sereinatiodu &

30. sof : | i di i
annaodlle sEaAl is'afpsical discel\r, T, VAL DB unbiStobs Biaf oS RGN dhs e Vo1 0! 1O

angl agnipoaenis maybefredasiodiles. will permit the adapter nodule 30 to be )
tilted into place as to engage the adapter frame guiderails 82 or to engage
an adapt erTheapdule 304 haga pair ofiopenings LOGjthat sommimieasel wikhtits frang faweto t 0 an

1o, Tohmidnd Foylib ko of st iod e TR oA S caBebel WA nomb Rermber
70 il 0 bt 245 dbbrite b Sbush? Ao 1926 0d PAGIU Kb RRY Bl a1

angle as in FIG 3A"and the [Fatch I'egs 43 are positione cam
menbehatifay bymbved up d2Rwit into dnddi dut biintdrfesénce adthikemotdmeapetiopn206) and a
It can be seen that the latch | egs 43

oy e B e b e RRAtE i frohms 218 Thesd 1485 206 PredB e sablon ok aIuotble. Thi <

al ong IHa YT 24 dipfRelSiatne Blic 24 Ind o M Byt e hpCoogBin BT 01
the ffreendnds.44 camamuhbirdy] 0 sHomerdisjobed withingRoao® 212 W h Bodibien fo ane

openi ngs_59, and preferabl gqrtial l(f/ into the nodule sidewall 34 so that
t he rm%dp@wtm;mwmb@ﬂt;e #blatchsd08yparficdpntp the leps @ 16 thtreafhoved from t he

f 50. Jh d fl 20. I etic. ket, 100
ol o i 1o e doke BIVAR dechinioN B8 K Bkher 21 RIRHShed i e fipoute
12| ectaDaRdFEiefablpHihin thOslo8 P Wdrest. s pBSLATLARD fat n{dvefRn{ 4QRE bdiRCE.
Anot her embodi nent 200 is illustrated in"FIGS 10-11 where the nodul e 30

i ncl dakeb 288 cansed thiedegportiens 2116dberbefdo gontactdbs cam menber 2U6 Theserteg pottéonsi n t o
recei cabl e or patch d. ., FIGS .13-19 illustrate the interaction of
e IR eR e Bom irer 200 el 2h6, GRRriE Suefabss Sercpt. This movement, a5

explained above, draws the free ends 218 of the bail latch inwardly and outwardly with respect

to an imaginary centerline of the free ends. FIG. 18 illustrates the bail latch 208 in an
20 insertion/removal position, where the bail lathc 208 extends in front of and prevents the user
)from inserting a cable into the module opening 206, At this position, the bail latch leg portions
216 are cammed inwardly, as best illustrated in FIG. 15 and lie, preferably in abutting contact,
against the cam member 210 as illustrated. This cam member 210 has a profile that extends
upwardly from the floor of the module slot 206, as shown in FIG. 13, and need not have the

25 quarter-spherical configuration shown in the preceding drawing Figures. Moreover, the quarter-
spherical configuration may be positioned on the top of a post portion 234 to specify the point
exactly where the camming action occurs in the rotation of the bail latch. The free ends 218 of
the bail latch 208 have a length that is sufficient for them to clear engagement of the exterior
adapter frame 202, so that the module may be inserted and removed without problem.

30 Also, ag illustrated in FIGS. 18 & 19, the attachment aperture 230 may be specially
configured to include an arcuate recess 232 that receives the bail latch free end 218 therein when
the bail latch 15 in the engaged position. The aperture 230 is aligned with the corresponding

8



1 7 FEB 2005 WD 03/088727 PCT/US03110743 frane nore clearly. In FIG 13, the
assenbly 200 is shown as an adapter franme 202 that has a Pqi¢ﬁ8f gﬁge wal | s
which are interconnected by rear and front nmenbers. The adapte f? 202 is
shown nmounted to a circuit board 236 and the frane holds an el ectronic
nodul e 204 therein. The nodule shown is an optical transceiver, but it wll
be under YQOHOBRFt ot her suitable types of 5 conponents nBET/HEONNRS as
nodul es. The nodul e 204 has a pair of openings 206 that comunicate with its
front face to permt the coupling thereto of cables and the |ike. The
modul epeptiesi formelinithebhillatch in whiskehbifiee chdd 118lrasigh ﬂ%&fenhmsﬁ edescri bed
previgu k&i The bai|] latch 208 has a U-shape with a base 214 that may by
nmoved @f) 8o SHOWIHIn S refertes position inthdGT B8.ence with the nodul e openi ngs 206,
free ends 218. These |egs 216

d DA f .l h . i i
ZPS roveabl BAllbe Uait§B34 faf gt %émm%e%p'ﬂ»%megg?g@armegmc@mwm«anl ¢ 204
t 3 j i 218. , A.
510 | AR om Mo Pirk Woer 10 H kb, ARHHEN e m 1S BEert G R hVIRERL W (1
fhe_npavsnibyuphefica (uatt sphrica)esdfiom e Fder o s sy Biirdd o IoBg a6 A5

di scussed, aboye [n this description, the cam nenber 210 i s posit oneg-in t he
modul FIIRNgAghon movided: chhemresent examplesaad embodiniknss, theesferef are ki bé s

it : f the bail . | h, 208 he | i
276 1 ARG i il ep Y bl i et Btnteafion fsnotio DM de over

t he ctanhegshity givdhersind t he exterior surfaces thereof. This noverment, as

expl ai ned above, draws the free ends 218 of the bail latch inwardly and
outwardly with respect to an imginary centerline of the free ends. FIG 18
illustrates the bail latch 208 in an ?0 insertion/renoval position, where
the bail lathe 208 extends in front of and prevents the user frominserting
a cable into the nodul e opening 206. At this position, the bail latch |l eg
portions 216 are canmed inwardly, as best illustrated in FIG 15 and lie,
preferably in abutting contact, against the cam nenber 210 as illustrated.

This cam nenber 210 has a profile that extends wupwardly fromthe floor of
the nodul e sl ot 206, as shown in FIG 13, and need not have the ?5
gquarter-spherical configuration shown in the preceding drawi ng Fi gures.

Mor eover, the quarter- spherical configuration may be positioned on the top
of a post portion 234 to specify the point exactly where the carom ng
action occurs in the rotation of the bail latch. The free ends 218 of the
bail latch 208 have a length that is sufficient for themto clear engagenent
of the exterior adapter frame 202, so that the nodule may be inserted and
renoved w thout problem

'




" 30 Also, as illustrated in FIGS. 18 & 19, the attachment aperture 230 may be

- specially configured to include an arcuate recess 232 that receives the

bail latch free end 218 therein when the bail latch is in gﬂe@@g%d
position. The aperture 230 is aligned with the correspondi ng '8 S 20
WO 03/088727 PCT/ US03/ 10743 apertures fornmed in the bail latch in which the
free ends 218 reside. The free ends 218 of the bail latch are shown in a
retracted position in FIG 18. It will be understood that the invention may
pbe enbodied in other specific forms without departing fromthe spirit

t her eof PVhaeis@laimedds:t hough the cam has been described as having a 5
partially spherical (quarter spherical) engagenent face, other faces may be
utilized so long as the <canmng action is provided. The present exanpl es

and errboqi mantﬁﬁ'h h refé)élﬁ’ are to be considered in all respects as
i|lustrattve “‘iﬁ??err'% ¢ 300 insextiontiatoi andearhoval ﬂ'tﬁ'n'&ﬁtadﬁﬁtepﬁnklé?ggzd to
' | . An

t he detail ' LD, 1.7 FEB 2005 What is C ai ned : t
rodul e (30) 1 SOUSESFh Brinfeetcirbuli bOah 3y he movle Galemmprishgare (50)
nounted on a print ' ' . Lhe.nodule (3 conprising. a
cozductiye rmgu: e %?ggﬂ?\%%\nébg‘géﬁﬁgéﬁ%lp %ﬂ%&%&l)m&%&% electronic
el ectroni c cemusriee(37, 38) thafowithia, said Edtdbctivhdnde ?’gﬁi‘?ﬁ&@'ﬁﬁfﬁgg«dl@ne

havg' ng a pai r@gﬁ s‘.jlde walls 5 (34) and an aperture
of %aid side pad an apertur (3 Drthranghe leasitinefissigaidewamyint ed to said

conductive nodul e . said.re tion nmber (40) being a U shaped
retention menber (%gﬁ&hné)\ﬂ %ﬁggﬁa@bgﬂﬁ?gﬁ@?‘ﬂw tRid comdluative ngidulelbody,
cross menber seillietention edrhbér (HOPSLAS h 5 ﬂgﬁé d- apar jdes (43), said
retenti on menper (&0) dpa]éi ng (g fr eeggrllgla% p%&%?é’c‘ﬁaai’%éﬂgi@m%mmo
sides (43), &R andra lopgrudingliotdssonemnber (@ZRdonaect [+ ald side
wal I's (34) 0%ide§ .B Jole dyct.ive nodul e body.,( one of srggl %ﬁ?@?ﬁ%ﬁ%ggﬁﬂp%l ng
received within g%l | @Bfgﬂtgﬂnem ,(@Abﬁﬁeserftes@ddi(M)tdﬁﬁaCh%ﬁbﬂdrsﬁhﬁﬁ-ﬁ
nmd@ber (40) bidesA3)aRIcH shid fMEESH ' ition at which said free ends
(44) are out qof securing en ager?:q{‘) \f/’maﬁ’ﬁp%ﬁ“’ﬁﬁéfbfwvaﬁ@d(ggy walls (34) of
el ectronic Ssaid conductive module body, one of said free ends (44) being received within said
aperture (33), characterized in that:

said retention member (40) is moveable between a first position at which said free
ends (44) are out of secunng engagement with an adapter frame (50) for an electronic
mmnmt and a second position at which at least one of said free ends (44) projects out
of said aperture (33) and into securing engagement with the adapter frame (50).

15

The adapter module (30) in accordance with claim 1, further including a cam member
(70, 210) positioned for interference engagement with said retention member (40) to
thereby effect movement of said at least one frec end (44) between being out of securing
engagement and being in securing engagement with the adapter frame (50) during

movement of said retention member (40) between said first position and said second
position.

3 The adapter module (30) in accordance with claim 2, wherein said cam member (70

210} includes a stationary surface disposed in said conductive module body proximate to
said side wall aperture (33) .

The adapter module (30) in accordance with claitn 3, wherein the stationary surface is
formed as part of conductive module body.

10



" 15 conponent and a second position at which at |east one of said free ends
(44) projects out of said aperture (33) and.into securing en enment with
the adapter frane (50). - 2. The adapter nodule (30) in accordaﬁdgEBMfg@ﬁ claim
1, further including a camnmenber (70, 210) positioned for interference
engagenment wth said retention nmenber (40) to thereby effect novenent of
said at | east one free end (44) between being out of securing engagenent
and being in securing engagenent with the adapter frame (50) during 5
novenent of said retention nenber (40) between said first position and said
second position. 3. The adapter nodule (30) in accordance with claim 2,
wherein said cam nenber (70, 210) includes a stationary surface disposed in

sai d conduct i veTlnesta ﬁ:rlh%blé’ d s wal I, aperture (33). 4.
The adapt er rmdul e (30) in acg(?r)dﬁr?%@rg\na}cﬁﬁpb Ogﬁ:lmﬁe‘?’prf’e:twf%eﬂﬂl tignary
surface is cea\haqmquartd' spheribat confemirisgl € body. 10 i7 FEB2f10j 5. The
adapt er m)dul e (30) in accordance with any of clains 3 or 4, wherein said

stationary surface has a quarter-spherical configuration. 6. The adapter
nodul e (3Q) |n nce of claims I or 2, wherein said
COﬂdUCtIVg modu 8%@%;&?; E!\Vﬁféagf Fdaaﬁewybmnunﬁsla(ml oe 2] wheteng sdidr ough
said side wal bsndudfive hity c.on ct ve mdul e body further

i ncl udes a pai ;mﬁf(pagsageg&s?d@?glugg%gﬁ &3 ttending trough iseidsside
wal | apet ures 3 mmx;ahdsﬁdwoh&,ém,ﬁmg@ g&?i; bod ssages
portions (43)0&f @@d retention nenber spaced-apart mqgﬁg% p&é’lcﬁa
respectively &/& Hing said siderwalint3ddghe side Wall apettuses | 35y Dnsh hgﬁg ?ﬁm%e
freg ends (44)30&3{’“%17,9@\&@ espectively, received W|th sal d si

apertures- (33 S’Pgr §P% PeLiopsi(43)af saiddatcotionimedmberyspadeds by 15
3 or 4, wher eisidesq¥4 beifg Jﬂm}gtl, nterior C ncludes a fl oor
portion, and sai dqs?)at I onary surface proj Eei}i’tﬂh @5 Qﬂd a1d retention

portion. 8. meﬁr@rmmﬁltma)bmgmw a,l[nj[Ba
wherein the s j\';é)l onary surface includes a post (234) exten |ng alon
side wall and erein the post (234) is capped with an arcuate surface.

7. The adapter module (30) in accordance with any of claims 3 or 4, wherein said

conductive module body interior space includes a floor portion, and said stationary
surface projects upwardly from the floor portion.

8. The adapter module (30) in accordance with any of claims 3 or 4, wherein the statlonary

surface includes a post (234) extendmg along said side wall and wherein the post (234) is
capped with an arcuate surface,

9. The adapter module (30) in accordance with any of claims 3 or 8, wherein said stationary
surface post (234) is capped with a quarter-spherical surface.

10.  The adapter module (30) in accordance with claim 3, wherein said side of the retention
member (40) which has said free end (44) associated with said aperture (33) slidingly
engages said cam member (70) and moves said free end inwardly and from said second

position to said first position in response to swinging movement of said retention
5 member (40).

1. The adapter quule (30) in accordance with claim 1, wherein said first position of the

retention member (40) blocks access to said interior space (31) of the conductive body.

11



" 9. The adapter nodule (30) in accordancé with any of clains 3 or 8, wherein
said stationary surface post (234) is capped with a quarter-spherical
surface. 10. The adapter nodule (30) in accordance with claim3, wherein
said side of the retention menber (40) which has said frdelefkl (425
~associated with said aperture (33) slidingly engages said cam nenber (70)
and noves said free end inwardly and from said second position to said
first position in response to swi nging novenent of said retention 5 nenber
(40). 11. The adapter nodule (30) in accordance with claim 1, wherein said

first posiigion I | . 40)..bl.ocks access to said interior
space F3 1)1t20f t'ﬁge %:dgﬁt ugf[?rlg dcﬂgé {@gﬁﬂg%?&% “%—'EE:IE’E)‘Q i’ YEW‘EM‘MWMW basa
(30) in accor ddongitudirdl sidt480) dxteriifg i | ' dy has o

| ongi t udi nal sl otg( 80}3 ext g% ing | eng?ﬁ%’ sebg?is%gqj%dg\égﬂ%embﬁﬁfa' of saidsside
of said side eallsd3¢4}34ach said slot (80) beimy adaBil 16 PéceBre AR REmb Rt §RIS, 2
conpl enent ary’ n‘qer of ? dapter frame (50) for an el e@trontlab?m?%(?ﬁf“
during its conggiﬂ Fofkamg g@iﬁrm&m@msmmnmt(mmg ibonfdttionda Bhil a ﬂ:g' e
(30)sin accor dgpasi 3b2 claim12, wherein at | east one of said sl ots‘ﬁ?8 )
has a rear portlonext 1 an angled wall (84) to define a diverging angled

|l ead-in surface which permts tilted entry of a conpl enentary conponent of
said adapter frane (50) into said slot (80). 14. The adapter nodule (30) in

accor dand8-wi t Fheadaptermodule (30)rin satatdhmseovith i1 2CHASSin .

the retention @ﬂ;}er ﬁgﬁp' ncl udes a recess &146) f’ofv acco%gppééf%&dgfow
conponent pr oj Bp Ftion with an apgled aall ( kit definendiive gingngletbleadvin
adapt er nodul eyeRBew] 50 nmbi pation, conprising: an

adapt er nodul e ( 30) %g\g ng a QL‘%‘%W%@‘E‘%’P@O&W Iy corpponcahphsaid wdapter framer e
havi ng one or (f@)ietpsaidalpe¢8Q)er m tting access at |least partially into the

supportive structure, said adapter nodule (30) further having a U shaped
retention nmenber (40) 5 noveably nounted thereto, the retention nenber (40)

havi ng spgacedqfeal nd Cross nber (41 connecting the

spaced- apart ends %%%%M%ﬁﬂ@%%ﬂ%ﬂﬂ%ﬁ@gﬁﬁn 1, wherein said longitudinal cross
member (141) of the fetcntion member (40) inciudes a recess (146) for accommodating a
component projecting from the front of said adapter module (30).

15.  An adapter module (30) and adapter frame (50) combination, comprising:
an adapter module (30) having a supportive structure, said supportive structure
having one or more passages permitting access at least partially into the supportive
structure, said adapter module (30) further having a U-shaped retention member (40)

5 moveably mounted thereto, the retention member (40) having spaced-apart ends (43) and
a cross member (41connecting the spaced-apart ends to define the U-shape of said
retention member (40), portions of the retention member ends being received within the
passages, said retention member ends terminating in two free ends (44) that are

. Positioned to selectively project outwardly from said passages;
10 an adapter frame (50) of an electronic component, the adapter frame (50) being
Isized and shaped to define a receptacle portion (29) that receives said adapter module
(30) therein, characterized in that:
said retention member (40) is moveable between a first position at which said
retention member free ends (44) thereof are project partially out of said module
15 supportive structure and into engagement with the adapter frame receptacle, thereby
fixing said module supportive structure in place within said frame receptacie portion, and
a second position at which said free ends (44) do not project out of said module

12




“retention menber (40), portions of the retention nember ends bei ng received
within the passages, said retention nenber ends termnating in two free

ends (44) that are positioned to selectively project outmanl¥ Er sai d
passages; 10 an adapter frane (50) of an el ectronic conponent, E e apter
frame (50) being sized and shaped to define a receptacle portion (29) that
recei ves said adapter nodule (30) therein, characterized in that: said
retention nmenber (40) is noveabl e between a first position at which said
retention nmenber free ends (44) thereof are project partially out of said

nodul e 15 supposufipoetiet stnturecthafdy . t Wwth the adapter frame
o4 i3 s!%%%‘?ﬁ%ggles‘?’i’mFéuPﬁ tcbe rendvad

receptacle, the ebyaiJixi ng said no

said frane recePPEal Bameireseptastaiportionecond position at which said free
ends (44) do not project out of said nmodule 12 1 7 FEB 2005 supportive
structure, thereby permtting said nodul e supportive structure to be renoved

from sai d 185 amery, tion 16. The adapter nodule and frame in
accordance with clai ﬁé TEJO%PE‘? eemf'ﬁé? W@ﬂwwﬂrc]mlim&wwap)
posi tioned to icamenémbesqho, ﬂmﬁgﬁﬁ%%tﬂ saild retention nenber free“ends
(44) to effect grmvem::nt };Ofeé‘ai d'reten |8ﬂnmwmwgai@4'éoenﬁehmﬂbq
di sengagement &8 cadg4d) taeffectindventing p@? 50). during novenent of
said 5 retenti mg’renber (40) between sgi d Wﬁ%‘@ﬂﬁé@ﬁﬁ#ﬁ&éﬂ?%m@md
cam menber s (7@'4)3 EAREGRY %Bmmiﬂyiﬁhsaidaﬂnﬁlﬁ-&a&fm théghg éugg?r}i v,
strdcture thatmﬁ{,ﬁogim%ctm é}é,l mate,to said suppor iee Jadiai ol sa1
passages, and wherein said T ree ﬁ&s‘(‘qlﬁfﬂéﬂdémﬂwsiﬁoggmimnféﬁggg rs
to nove said fincludingdtatiobdly, ralé&d Slirfac m sai.d second position to sard
first position in raiés] onscg1 to nnverrentwgﬁags THPPPETvE stusture thad are diggised 17.
The adapt er Faph sHpportiecstnictias belsh WO A5 .wherein said
adapt er franeenéafé})sagia%ng frgnt openi ng _??f%ﬁﬁ@aﬁ%e@é%&“%ﬁﬁ)&h@w
modul e (30), and sal r @“‘&F&t%mayewdﬁmmmpm@rmrﬁﬁ 8}'%&"‘!
posi tioned w pbsiﬁoﬁaishjéhﬁlﬁﬁe@idgﬁ iﬁ}é},oof the adapter nodul e (‘é he
retention menber (40) is at said fiferopoarmeyem hef said ceténtiommenibey @40)r ce
ends (44) of said retention nenber (40) are positioned outwardly and

pr oj ect ]b‘?yonﬂhéﬁjﬂ i.de |1,(34) .of the adapter nodul e (30) and engage
sai d respective & it and e i accordance with claim 15, wherein said adapter frame

(50) has & front opening for slideably receiving said adapter module (30), and said free
ends (44) of the retention member (40) are positioned within said side w;lls (34) of the
adapte:t module (30) when the retention member (40) is at said first position, and said
5 we free ends (44) of said retention member (40) are positioned outwardly and
project beyond said side wall (34) of the adapter module (30) and engage said respective

18.  The adapter module and frame in accordance with claim 15, further including a pair of
cam members (70) positioned for interference engagement with said retention member
(40) to thereby effect movement of said respective free ends (44) between being within
said side walls (34) of the adapter module (30) and being outwardly projecting beyond
5 said side walls (34) of the adapter module (30) during movement of said retention
member (40) between said first position and said second position, and wherein each said
cam member (70) is a stationary raised surface proximate to each said aperture through
each said side wall (34) of the adapter module (30).

19.  The adapter module and frame in accordance any of claims 16 or 18, wherein said

13



' openi ngs (59) of the adapter frame (50):when the retention nember (40) is at
said second position. ] 8. The adapter nodul e and franme in accordance with
claim15, further including a pair of cam nenbers (70) pt)zi E:'Egned for

interference engagenent with said retention nenber (40) r%ﬂﬂ{j ef f ect
,movenent of said respective free ends (44) between being within said side
wal bs (34) of the adapter nodule (30) and being outwardly projecting beyond
5 said side walls (34) of the adapter nmodule (30) during novenent of said
retention nenber (40) between said first position and said second position,

d wh [ ‘ 70) i tati i sed f
roximat o to casPatys s@%@ﬁ%ﬁ%ﬂﬁ%sgésdnsménim?(aéﬁr}&;%g;&gfge(%% "%5*45‘?
adapt er nodul e,ﬁ&g},mj(??? g{lﬁa‘gggg%ﬁ% modul e and frame 1N atcor dancersny ojam

claims 16 or 19, whereirf sai %mm@smﬁnw@mmgﬁ?fsw
70) "and

retention menbegositibn)to shidfiRebosi ﬁﬂ%ﬁ]i respective cam nenbers
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to sdid first memberd40).n r esponse to swingi ng movenent of said retention 5
menber (40). 20. The adapter nodule and franme in accordance with claim 15,
wherein said first position of the retention nenber (40) bl ocks access to

sai d integgpor conducti ve body. 21. The adapter nodule and frane
in accordance S\Aﬁtéﬁ&acﬁéaﬂlﬁmgﬁeaﬂg GHndgeerdanneavith chaim 1500 %ereissdid
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21. ]
1 The adapter module and frame in accordance with claim 15, wherein said conductive

body has a longitudinal slot (80) on each of said side walls, each said slot (80) being

pter frame (50) for an electronic
component during its connection to said adapter module (30)
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