OPTI CAL CONNECTI ON TO BACKPLANES AND Cl RCUI T BOARDS 4'n conpl-ex el ectronic
apparatus incorporating a plurality of circuit boérd§jarranged with their
maj or faces lying in substantially parallel planes® it is tH&" general

practice to interconnect circuits of such boards by neans of
and associ ated connectors carried on a board,

Raztsile) Ts)

frequently referred to a

not her board or backplane, to which edge connectors of said plurality of

circult boardsoRigct! EuMNcYION 6! BACRBLANRS AR irclie HdAihd Poards
are generally Ty acTO LT T e :
substanti al | ar akhe | 2 [ a'WE&%kaé%Ih't Is the
customto prgvpde ghﬁggﬁg?gﬁ;%ﬁ%gﬁféﬁtggﬁggﬁgfrgﬁi#’boa d amjtqla

which it is praeanedyt oF \cdithi dsodPlis’ 82dKnigede Wilt®) thed v
board. Wil st the provision of such play is acceptable where an ‘edge -
connect or cafaced Qyingiirr wibdttmitiallyoparhdlell planendd i tieé ween

ace V C n

electric circuits carried on the circuit bhoard and electric circuits
carri ed by ageaekplapramtdoe ty iwbebeonnectuctircwndtsd of cuodr circuit

boar ds,

the degree of such play makes it difficult to effect readily,

means of an bpardsl bydgeansnek mrltireisdqubsaandr agsocieded and an

opti cal

an optical gBrBBeckPEScEarrifd ion & cbAAELr cdrpanpBddyidaiarras 49

circuit board and an.opti cal gouli_c{? Cﬁéiéﬁg b¥°o%3}=%r %o nect ed bet ween
4

as a motherboard ac ge connectors
of said plurality of circuit boards are permanently or
detachably connected. The circuit boafds_a;q@generally
removably accommodated with their_majbfsgﬁéés'lying in
substantially parallel planes in-ranS'mounted in a
housing and it is the custom to_érovide a degree of
play between a circuit board éhd the ia@k.in which it
is accommodated to provide for“rgédy ihéertion and
removal of the board..

Whilst the provision of such play is acceptable
where an edge connector carried by a circuit board is

to effect interconnection between electric circuits

carried on the circuit board and electric circuits

carried by a backplane and/or by another circuit board

or other circuit boards, the degree of such play makes
it difficult to effect readily, by means of an optical
edge connector carried by a circuit board and an
optical connector carried by the backplane, an optical
connection between an optical guide carried by or
interconnected between devices on the circuit board and

an optical guide carried by or interconnected between

e rack in
of the

by

connector carried by the backplane, an optical connection between

-
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2. devices on the backplane and/or an optical guide carried by or

I nt erconnect ed between devices on another circuit board or other circuit
boards. It is an object of the present inventjon to provide 5 inproved
means for effecting a di sconnectabl e optical “onnecti on between an opti cal

gut e Sare! &4 bY gy PLUE" 3 EudSHENBASHE S B 1 Wl OB oo yrrga,
[ oved ont cal| 69rec 00 AR Ra e BRI HY e WD SELL LU R

an equi val ent el egbsi§aby COPRES! LPPcLACCROREE L O the invention, the

| nproved optical connecting neans conprises a two-part plug and socket 15
nmechani cal connector, ppeifogi &BHkcef ofhenee il AR eH €61 pEbvie
nmount ed on the backplane or on a circuit board that said body part can nove
to alimted eptepprovrédrneanst for elftebainyg anAidcatinagtiblwaspcicapt

| east two rectilinear directions substantially normal 20 to the axis of the
connector and to ocomnectiderbetweehecant bptibady quuide afarricedrdnyhaon cal
connector being fixedly secured to a circuit board or to the backpl ane or
bei ng so nount ed otherwiseuasspciatedr wath Be cdxapitahoanrditandan @ptical
body part can nove to a 25 |limted extent with respect to the circuit board
or backpl ane in aguidastarybedcbyi Prnekhegiisq aseecdpabiE 1§ normal to

the axis of the connector and to .
backplane, by which improved optical connection means

s 10 .such an optical connection can be effected with no more
difficuity than hitherto experienced when effecting an
equivalent electriéél connection.

According to the invention, the improved optical
~ connecting means comprises a two-part plug and socket

15 ﬁ;chanical conﬂector. one body part of the mechanical
connector being so mounted on the backplane or on a
circuit board that said body part can move to a limited
extent with respect to the backplane or circuit board in
at least two rectilinear directions substantially normal

20 to the axis of the connector and to one another and the
other body part of the hechanical connector being
fixedly secured to a circuit board or to the backplane
or being so mounted oﬁ a circuit board or on the
‘backplane that said other body part can move to a

25 1limited extent with respect to the circuit board or
backplane in at least two rectilinear directions

substantially normal to the axis of the connector and to
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3. one another; and an optical fibre connectof:- dbnpr|5|ng at- | east two
28p parately forned mati ng body parts, each of whlch body .parts.has at |east
‘one substantially flat end face with which an’ “end face of at |east one
optical fibre secured in said body part is substantially co- pl anar, one
body part of “the optical fibre connector being s|lidably nounted in and_pnth
respect to the one body part of the mechanical connector with its axis
substantially parallel to the axis ®f said body part of the nmechani cal
connector and with its optical fibre or each of its optical fibres suitable
for opti ome amothexon dand can i opeical fiibreaconpecter gompeisdmg ed by or
~otherwi se associated with the circuit board or backpl ane by which said body
part of wlke Lessttartiwe separately formedrmatingdbpdynpaytgedeash esilient
means housed in said body part of the nechanical_connector in_a rectilinear

di r ect i 0% Whcthtady mﬁmh&# 2t lepgtaems Fshetayttlﬁélwatﬁltﬁ end of
art of e dace AL BRELSRRRCPEA BPRgofoaEeSAREaRaS BREIEAk ecured
Bxes of - CAEF AR b Sek] B tnﬁfef%“ii < BRBERRRAALI SR o 1 one
cnother ikl i@ S0y Bek! JeCufe SBEIGHS elbeLesflocta o2 optcal ¥
associ at ggbiq N1 {1l kbaREed 161 AR iR8EdaPctNiteh thdl bed her body

body part of thé mechanical connector with its axis ';J

substantially parallel to the axis of said body part of

the mechanical connector and with its optical fibfe or

each of its optical fibres suitable for optical

connection to or integral with an optical guide carried

by or otherwise associated with the circuit board or

backplane by which said body part of the mechanical

connector is carried and being urged by resilient means

housed in said body part of the mechanical connector in

a rectilinear direction substantially parallel to said -~

axes towards the mating end of said body part of the

mechanical connector and the other or andther body part

of the optical fibre connector béing houséd in and

.fixedly secured with respect to the other body part of

the mechanical connector with the axes of said body

parts of said connectors substanfially parallel to one

‘another and with its optical fibre or each of its .

optical fibres optically connected to or integral with

an optical guide carried by or otherwise associated with

the backplane or circuit board by which said other body



4 circuit board by which said other body part of the mechanical connector
is carried or being slidably nounted in and with respect to said other body
part of the nechanical connector with its a&és substantially 5 parallel to
the axis of said other body part and with its optical fibre or.each of its
optical, fibres sui I .QpLi.C nneGt4 QA 4nt.eoral i an .

opti cal” gui de ca%?’%ggigyggérgt hgr \?\’A!h ée%%as%;%g‘g %[Eé{cfo"w %d){" e %c?%: gﬁ% or
circuit board by_whi hd hadw , . ~ e qggﬂa connect or
is carried and b@ﬁ%&gﬁﬁggg Sghggéﬁa?gﬁfpﬁégﬁégﬁ%Sgéénﬁﬁﬁga| o§€%¥ body
part in a rectil | aChhan Yldeddt tPHAd théxr o gett rds
the mating end o ng‘?:gao?ﬁerhhgog?f%%;rt. gfdvi)trfﬁs; of the factdlt’ﬁ%t tt:h‘gfvgr '
each novabl e bodynhsSmaghhn?tallheobinéed tid vlATKait STepkaNi b s CONDES1DY i S
capable of limted novenent with respect to the circuit board or backpl ane
on which it i g nparagdeilntot theaskilsvof awiid iotmr Godyiparts andswbehial |y
normal to the axis of the connector and to one another, when an 20 optical
connecti on bet weditst bpticaduifibreaod macth lof vk ptilecdl fibbes estittakle

t he or each novabl e body part can acconmpdate any play between the circuit
board and the radiori ophiced chonectdgn toan integrpoytith ap tpRE e,

since at |east one body part of the plug 25 and socket optical fibre
“connector is sli@aide eaxxied by &%W%&S%faﬁwméﬂ%@ ER®nect or

with the axes . - .
' backplane or circuit board by which said other body part

(N 10 of the mechanical connector is carfied and being urged
by resilient means housed in said other body part in a
- rectilinear directioﬁ substantially parallel to said
axes towards the mating end of said other body part.
By virtue of the fact that the or each movable body
15 part of the plug and socket mechanical connector is
capable of limited movement with respect to the circuit
board or backplane on which it is mounted in at least
two rectilinear directions substantially normal to the
axis of the connector and to one another, when an
20 obtical connection between the circuit board and the
backplane is to be effected the or each movable body
part can accommodate any play between the circuit board
and the rack in which the circuit board is disposed.
_ Furthermore, since at least one body part of the plug
25 and socket optical fibre connector is slidably mounted
in a body part of the mechanical connector with the axes

of these body parts substantially parallel to one



of- these body parts substantially parallel to one 5. anot her,’ .

appropriate |imted novenent of one or each body part of the nechanical
connector to effect a plug and socket conngction with the other body part
of the mechani cal connector effectively axially aligns the body 5 parts of

the optical fi QiR GRINE Griirodr i@t qq:ﬂité&%@{)éhé\f}l\% blEPbReCORNBRER" 11542

two-part plug and socket “optical fibre connector. ere, as is preferred,
one body part QodyaitbRRthes McHanReABNE6AheBORCEbORIERCE ¥EPINg
secured to a 10 circuit board or to the backpl ane, preferably one body
part of a two-paid stdketnlcdrinwotiomnectiorthe btheedbodyapdrkti o€dithesecur ed
with respect to the fixed body part of the mechani-cal connector as above
descri bed. | n techardssl mornectidry efftedtivdlpodxipdly eflighe phegbedy 15
socket mechani cal connector is fixedly secured to the backpl ane and the
body part of5 t ipaxts ieflthe onticadndcklyre heeBrecktarand fi xedly secured with
respect to the fixed body part of the nechanical connector is renovable
fromsaid fixed bodyPypferalyndheQrtiicat Sdbre.grBREGEOrhASUBN a hole in

t he backpl ' tilj i reqti the mati d of said
Fixeq body par tB-RAEE (RAHE ARG SRNIECOBF LeAL AEBFE ERERRY B8y havi no o
hol e ther et hrough backpl f

he 25 mating end ortigeeT Wbdhaneiarodt ‘ot By RER 82 cheRhtg 1O

and sockét mechanical connector is fixedly secured to a

10 circuit board or to the backplane, preferabiy one body g)
part of a.two—part éptical fibre connector is housed in
and fixedly secured ﬁith respect to the fixed body part
of the mechanical connector as above described. In this
case, preferably the fixed quy.part_of the plug and

-15 socket mechanical connector is fixedly secured to the
backplane and the body part of the optical fibre
connector housed in and fixedly secured with respect to
the fixed body part of the mechanical connector is
removable'from said fixed body part of the mechanical e

20 connector through a hole in the backplane in a -
rectilinear direction away from the mating end of said
fixed body part of the mechanical connector. A
supplementary body having a hole therethrough may be
secured to the face of the backplang remote from the

25 mating end of the fixed body part of the mechanical
conneétor with its hole in axial alignment with the hole

in the backplane, and said body part of the optical



connector *with its hole in axial alignnment with the hole in the backpl ane,
and said body part of the optical 6. detachably secured in the hole of
sai d suppl enmentary body so that it protrudessinto said fixed body part of
t he mechani cal cgnnector. The.end face of each body part of the two-part 5

opti-calfibre copaealbRapigy sbbﬁgeg Al ane ﬁé‘i?étéft*sQ?,hyngE,ﬂ.‘t%hnghg;ﬁ g axis

of the optical fibre connéctor and, in this case, prefeéera ace

of the body partpghyt 88 eRktcak gﬂ'w&meﬂa% s8vacdiiBarpdy ¥R of
secured with respect to the fixed body part of the 10 nechani cal “connect or

lies in a plane gheSsheehanhibrlpadornedtd®. t he maj or faces of the backpl ane
and the end face of the body part of the optical fibre connector slidably
mounted in and w th r @apeehd €acee obh\wdtle body part of the nmwokpairtal
connector lies in a plane 15 substantially normal to the major faces of the
circuit board5 Toptpcad fdbreociomneatiornaynlbetireca phanbosybstantiafl lyhe
mechani cal connector nay take any convenient form |In one preferred

enbodi ment, the pr¥Raiotengheodrdis @hridre iopticatf fibredcppnegsor and,
substantially rigid pins protruding fromthe nmating end of the fixed body
part of the mech HIGEFSCG ﬁ@ct@FQ£%¥§9¥¥mﬁ¥ﬁs%¥? gﬁ%ﬁeﬂf05£8p39§¥t93§ﬁdes

of and in substanl ably £0S 83M% A% Qinddfof HbhEka' PAORRUTERZATY o Of
secured with respect to the fixed body part of the
ot 10 mechanical connector lies in.a plane substantially
| parallel to the major faces of the backplane and the end
face of the body part of the optical fibre connector
SIidably mounted in and with respect to the movable body
part of the mechanical connector lies in a plane
© 15 substantially normal to the major faces of the circuit
board.

The plug and socket connection between the body
parts of the mechanical connector may take any
convenient form. In one preferred embodiment, the plug

20 and socket connection is effected by two substantially
rigid pins protruding from the mating end of the fixed
body part of the mechanical connector and transversely
spaced on opposite sides of and in substantially the
same plane as the central lopgitudinal axis of said

25 fixed body part, which pins will engage in two
correspondingly transversely spaced holes which_dpen

- into the matiné end face of the movable body part of the



25 fixed body part, which pins will engage in two correspdndingly' .
transversely spaced hol es which open into the mating end face of the
novabl e body part of the 7. nmechani calqconnect-or and which extend -

substantially parallel to and lie in substantially the same plane as the

e 2! ol miirid1 S Sodlinddedh EHANYEL DATKxbabla shbedantyafigali Ve, ¢

331
preferred enb ment , e nov e body 5 part o e nechani ca

Itself effectipydan Xonsto tan@s1fé ireasibsrantialiiyd thelgapi &l&ain% gdapt ed

to engage in a peripherally continuous or discontinuous shro constituting
the fixed bodyHemrderrdhelomgiteuwdind] caehecolr sadd hiovdbpeebosvepart .
enbodi nent of 10 the plug and socket connection of the two-part nechanical
connect or i ncAmparmatEktermatbve prefexred hembodimeat] theomdvabieebbay
enbodi ments. To provide for novenent of the novable body part of the
mechani cal Scoméattt @f tthe néchanicaktconnetstorliitsedfceffeotivelyircuit
board or backplane on which it is nounted in at |least two rectilinear
“directions suléanEtites mt eash aRarkiefopn pPludcvwhieht ds adaptedone
anot her, the novabl e bogé%part gﬁg be indabhé mount ed between a pair of

2 t

transversely HFAENEHR Pex h?’é%ludﬁ- gl Buopg: eXofisgenginyous boar d
per it such | {SHAEHE EVRRERRUTERE (e HR e aCBPAY BT e EBRons and. fo
thi? end, th-emechanical connector. A third preferred embodiment of
10 the plug and socket connection of the twé-part- ;;
mechanical connector incorporates a combination of the
first and second préferred embodiments.
To provide for movement of the movable body part of
the mechanical connector to a limited extent with
15 respect to the circuit board or backplane on which it is
mounted in at least two rectilinear directions
substantially normal to the axis of the connector and to
one another, .the movable body part may be slidably
- mounted between a pair of transversely spaced guides
20 carried on a major face of the circuit board or on-a'
major face of the backplane, which guldes are of such a
form as to permit such limited movement in said two
rectilinear directions and, to this end, the
- transversely spaced guides may be opposite1y disposed
25 longitudinally extending channels-and-the movable body
part may have a pair of oppositely disposed s
longitudinally extending flanges which are slidable



transversely spaced gui des may be oppositely di sposed 25 |ongitudinally

extendi ng channels and the novabl e body part may have a pair of oppositely
di sposed | ongitudinally extending flanges whgch are slidable wi thin the
channel's. Alternatively, the novable body part may be resiliently nmounted

in a regess in thgupa @0 EHEnmRe1E rcmteeﬁaéiwweaeae%o%aww ¥dl

y of
coil springs or other resilient devices nutually spaced at |ntervaq¥

around a part of gdie peiy nhgernesﬁlﬂdtetmd}(oﬁﬁtédbshwae&eE:EESbQ%’ the redpd
parts of the circuit board bounding the recess. The plug and socket

connection bet weadddof w dicduifaticard byemephscef &i plaraddnyciod codl
al so take any 10 - convenient form but, preferably, the fixed body part of
the optical fibrempungtay dthem gesilbéntudevicesanhpuaildivd spaced at
protruding fromits mating end face substantially parallel to the central
| ongi t udi nal ki sinffexals faneamd Pyt tofinthei Bpoipbiesy ofaithecbodyy 15
opposite sides of the optical fibre or optical fibres secured in the fixed
body part, the piRRFaRetRe e Hody Parer apfyPasteyPfigths gircuit
substantially co lL.ane..In this case, the, body part of the optical
fibre connector %Dmglgp‘mﬂﬁﬂge&m% L8€%Bvabl e body part of 20 the
mechani cal connect or Q _ ' e pai.r hol es
ext endi ng substanti al P@l éﬁj& %%4 (r)gqc#eééeﬁ?{r"gggf:gﬁgl {Dgglwﬁgfl g‘;‘les%%{P ﬁﬁgy
slidable body parg, A GPrRs RPAA Ve b AOSYERAELYoSPAGEIa2BORBRY bhiy
I\ 10 convenient form but, preferably, the fixed body part of
the optical fibre connector hés a pair of substantially
rigid pins protruding from its mating end face
substantially parallel to the central longitudinal axis
of said fixed body part and disposed on transversely
15 opposite sides of the optical fibre or optical fibres
secured in the fixed body part, the pins and the optical
fibre or fibres lying in a substantially common plane.
In this case, the body part of the optical fibre
connector slidably mounted in the movable body part of
- 20 the mechanical connector has .opening into its mating end
face a pair of holes extending substantially parallel to
the central longitudinal axis of the slidable body part
and correspondingly transversely spaced on opposite
sides of the optical fibre or optical fibres secured in
25 the slidable body part, the pins and the optical fibre

or fibres lying in a substantially common plane.



sides of the optical fibre or optical fibres secured in 25 the slidable
body part, the pins and the optical fibre or fibres lying in a
substantially conmon pl ane. 9. The endgface of one or each body part of
the optical.fibre connector preferably is”8et back fromthe mating end face

.of the body_Bart_cﬁTﬁggeH§gP€ﬁécgk gggnggtgafhgﬁgaﬁjb%#tid% punt ed t o g

~reduce risk of 5 damage e end tace o each optical fibre. If

desired, the 'S&;S’ti)@éig--f:;&-éaéanﬁéceaf Pre2a¢ AN PAHdt YachhErop! ithdl
may be r. d

fibre connector urther protected by a spring | oaded shutter which

nust be openedyagfh§SéndNeadstbPNtRé bbayspairtd d0 IR Midchaa daady parts of
the 10 optical fibre connector to effect a plug and socket connection. -

Al t hough the tyénméctop! 1§ whichotkeisnmobatiedhito aretadeorisky ofer ve only
as a neans for accommodati.ng play between a circuiit board and the rack in
which the 1% damagettoothe eésddiapesed, the sonmeardh mptslicaicddbriehe If
mechani cal connector namy additionally constitute an edge connector for

ef fecting i nt edeshned: i the beeticback| endr face ofuithe @ir eagh body peatd and
electric circuits of the backglane. For exanpl e, the plug and socket
connection 20 o6t WeenoPhicahobbye 68PP§CGPItHﬁﬁhﬂ%%wéhRﬁheﬁnﬂﬁﬁéﬁFGﬁdnay be

constituted by a plurality of .sybstantially.rigid electric contact pins in
one body part,b$rgf§P5 P?’%ﬂ@d?axﬁ u5%3§ HéFFP\MH§ﬁ1 9P Agadnsi 1 ca

connection  iye action of its spring to permit the body parts of the
10 optical fibre connector to effect a plug and socket - g;
connection.
Although the two-part plug and socket mechanical
connector may serve only as a means for accommodating
play betweeﬁ a circuit board and the rack in which the
15 circuit board is disposed, in some circumstances, the
mechanical cénnector may additionally constitute an edge
connector for effecting interconnection betweén electric
circuits of a circuit board and electric circuits of the
" backplane. For example, the plug and socket conpection -
20 Dbetween the two body paits of the méchanical connector
may be constituted by a plurality of substantially rigid
electric contact pins in one body part, preferably the
fixed body part, which will effect electrical connection
in a plurality of similarly disposed piated through
- 25 holes or other electrically conductive sockets in the

other Bbdy part of the mechanical connector. .



inaplurality of similarly ‘di sposed plated through 25 hol es or .ot her

el ectrically conductive sockets in the other body part of the nechanical
connect or. 10. The invention is further {§lustrated by a description, by
way of exanple, of six preferred nmeans for effecting a disconnectable

opti calsconnecti on beippen rifgntaidals MhFEhéA! {1 PEsOYated BFUat board and
5 an optical guide passing through or carried by a backplane, wth

reference to the Geeeaipiln)0 by aynGst éxample): of Rk Ste fePPEd2means
respectively, show the fixed and novabl e body parts of a first preferred

formof optical ¥orceffecting weadiscdrinepetalBle hoptsicdk cmveddeiondy part
of second and third preferred forns of optical  connecting neans and Fi gures
4 and 5, respect begweens lamvopitd.calx e ycauried dy tde emeoit bodrdhand
preferred fornms of optical 15 connecting neans; Figures 6 and 7,
respectivel y, Sshén opticialeguide Rassing Hdewopah ter tarriedirbyn dreferred
formof optical connecting neans; Figures 8 and 9, respectively, show the
fixed and 20 noPRAPLFHGy piiths rsferqnge ntorEhe rFGEPRRAMY g oBYAVERgS,
connecti ng neans, ag&lF'gures 10 and 11, respectively, show the fixed and
novabl e body par9§“ ighsi=i h preferred formof optical

' - Pigures 1 and 2, respectively, show-the fixed and
. movable body parts of a first preferred form of optical
s 10 connecting means;

- Figure 3 shows the movable body part of second and
third preferred formé of optical connecting means and
Figures 4 and 5, respectively, show the fixed body parts
of the second and third preferred forms of optical

15 -connecting means;

Figures 6 and 7, respectively, show the fixed and
movable body parts of a fourth preferred form of optical
connecting means; ‘

Figures 8 and 9, respectively, show the fixed and

20° movable body parts of.a fifth preferred form of optical
connecting means, and

Figures 10 and 11, reépectively, show the fixed and
-movable body parts of a sixth preferred form of optical
connecting means.

25 In the first preferred form of optical connecting
means shown in Figures 1 and 2, one'body part 1l of a

two-part plug and socket connector is fixedly secured to



connecting nmeans. 25 In the first preferred form of optical
connecting means shown in Figures 1 and 2, one body part 1 of a two-part
pl ug and socket connector is fixedly sequred to . a backplane B and the
ot her body part 2 of the nechanical conngttor is novably nounted on a

: it board . . I hape-and
Compr i ses a pBrPRRSPRARY BARE, bher ol AR (G SR Cheni g T
constituting fesfaketarPehhifedl WP RIILANhotited oh Aheshogiepart 1
towards the opéen mating end of the socket are two rigrd prns

transversel y §Bacadcon @RBOBJGY Hiadds 1014 NE cAlsé@antoapiyudi nal axis of

the 10 body part, the rigid pins and longitudinal -axis lying in a conmon-

pl ane. ‘The noyabkangadkrPahbpe andicumancbdietaasdr fppetaldy transversely
spaced guides 7 nounted on the circuit board C and has a pair of oppositely
di sposed | gngigiseonglhyoast ehticud 1 ategbinihgwan ropénikg 16 | oosely within
gui de channels 9 defined by the guides 7, the extent of such sliding
movenent bei ngohistitutibg an socketal | Prbtiiding| fxémethe cendewskl 5

di mrensi ons of the guide channels 9 and flanges 8 are such that the novable
body part 2 cof Ebeebpdvabart tledamards the ropenrperting endiaf thecuit
board Cin at least two rectilinear. directions nornal to the axis of the
connect or and SP6K8fke 4afden&wWo ¥igid Ping)ié LAINFVERFELY FBACRE PR or faces

of the CIrCUI%p%%%&%eaQQAS;i%-IﬂﬁgnééﬁkégiEﬂéﬁgitudinal axis of the

10 body part, the rigid pins and longitudinal axis lying in :;
a comnon plané. The mévable-quy.part 2 is disposed
between a pair of transversely spaced guides 7 mounted
‘on the circuit board C and has a paif of oppositely
disposed longitudinally extending flanges 8 which slide
15 loosely within guide channels'9 défiped by the guides 7,
the extent of such sliding movement being limited by an .
end wall 10. The relative transverse dimensions of the
gﬁide channels 9 and flanges 8 are such that the movable
body part 2 can move to a limited extent with respect to -~
20 the circuit board C in at least two rectilinear SJ
directions normal to the axis of the'connector and to
one another, i.e. iﬁ a direction nbrmal-to-the major
faces of the circuit board and in a direction parallel
to the major faces of the circuit board and normal to
25 the axis of the connector. The guides 7 have a pair of
“oppositely disposed longitudinally extending flanges 11

which, together with the adjacent circuit board C, will



to the major faces of the circuit board and normal to 25 the axis of the
connector. The guides 7 have a pair of oppositely disposed |longitudinally
extending flanges 11 which, together with t adj acent circuit board C,

wil | 12. slidably engage in a pair of sl 12 in oppositely di sposed
si de 1s of thegsk I, 3a8kalesfi xe d RN P part
2 haswgbening intgi?égﬂngeﬁégggt&% §0§82Q1§Q%%¥: zn%éf%éﬁ%ﬁéég% paced
on 5 opposite sidg e t 0”@ '  S3 £ L4 ) t he
hol o5 and | ong! t ures sed Eiﬁﬁi‘n’éi%% ggcgﬁ%ﬁwﬁ%? ?nfd (e Meflo@Xday gi d
pins 6 of the fixgadrBody PRhE movhbleSbbdabiparangnam e 11y "YES| fedody
part 2 is introduced into the socket 4 constituted by 10 the shroud 3 of
‘the body part 1 tenaffaet ewpl Hglasdlsowkaiche @redra@iisver e P Bpddedion
.two-part plug and socket optical fibre connector is housed in and fixedly
secured with rBspepposhtehsifiesedfbthg pentrhlofldrgd twiirmil @atid of the
connector with the axes of the body parts parallel to one another; the

ot her body part 1Bod¥ phrteoptheaholéesr andodvagisudingl iakds \dydngitind an a
cl osed bore in the novabl e body part 2 of the nmechanical connector with its
axi s parallel to €emmaRi plane; handpiabweisbdheamicid pims & of dehe Hixed
spring 21 housed jn_the closed, end bore in a rectilinear direction

of .th
paral lel- to the aReSY¥tBagEEdd Y’Flllnﬁ{'-;ﬁabiﬂd engage Whamdihe MRKaRLS ttod¥ch
_ part 2 is introduced into the sockeét 4 constituted by

gJ 10 the shroud 3 of the body part 1 to effect a plug and
socket connection.

One body 15 of é two-part plug and socket optical
fibre connector is housed in and fixedly secured with
respect to the fixed body part 1 of the mechanical

15 connector with the axes of the body parts parallel to
one another; the other body part 16 of the optical fibre
connector is slidably mounted in a closed bore in the
movable body part 2 of the mechanical connector with its
axis parallel to the axis of the movable body part and

20  is urged by a spring 21 housed in the closed end of the
bore in a rectilinear direction parallel to the axes
towards the mating end of the movable body part. Each
body part 15, 16 of the optical fibre connector has a
flat end face which lies in a plane normal to the axis

25 of the body part and with-which end faces of optical
fibres 17, 18 secured in the body part are co-planar,

the optical fibres 17 of the body part 15 being



body part 15, 16 of the optical fibre connector has a flat end f'ace.which
lies in a plane normal to the axis 25 of the body part and-with which end
faces of optical fibres 17, 18 secured i£ t he body part are co-planar, the
optical fibres 17 of the body part 15 be %g 13. optically connected to

ical fib jed | : 18Pk Gl s - of
The body part SR EY Shiedrds V5 GhECaR BIGLRC) SRR el By End L

i nt erconnecte gaﬁ?%%ﬂﬁ. Vi - -iggy@): ey el it rd. The
fi xed body pa?’f 0 %%’%ﬁ%’g{%‘? e coﬁ%ﬁ%grlgagfaeggi thg p?gltd pi ns
22_protrud|ngﬂg}?gﬂ dggiéghéymhéﬁﬁéb@@aatéebpﬁgcamefgggg@abolong!tudlnm
axis of the fixed body part and di sposed on transversely opposite sides of
the optical fifesrcohnedked Nvetiden adevDPés Choti Bhesml)yiong the a comon

pl ane; the slidable body part 16 of the optical fibre connector has opening
into its mB i nglreudt dwsard pau r | The hiileed 2Bodxt parditnd Speifalthel optitak
.central longitudinal axis of the slidable body part and correspondi ngly
transversel y 1fibms sgowmettor dppo s tpaty det bigiﬁepépsiéalPﬁb&rudine, t he
hol es and optical fibres lying in a conmon Blane. The end faces of the body
parts 15, 16 diramdtehmatingend facmcearaliel tet theckentddlt he mati ng

end faces of the body parts 1, 2 of the chani cal connector_ to reduce 20
ri sk of danagel-qftgjtq‘itdj?!ﬁp-f%?&%% F the BiredPofypart) and; fisposed on

transversely opposite sides of the optical fibres 17,

10 the pins and optical fibres lying in.a common plane; ';;
the slidable body part 16 of the optical fibre connector
has opening into its.mating end face a pair of holes 23
extending parallel to the central longitudinal axis of
the slidable body part and correspondingly transversely
15 disposed on opposite sides of the optical fibres 18, the
holes and optical fibres lying in a éommon plane. The
end faces of the body parts 15, ls-of the optical fibre
connector are set back from the mating end faces of the
body parts 1, 2 of the mechanical connector to reduce
20 risk of damage to the end faces of the optical fibres
17, 18.
By virtue of the fact that the movable body part 2
can move to a limited extent with respect to the circuit
- board C in a direction normal to the;hajOr faces of the
25 circuit board and in a direction paréllel to the major
faces of the circuit board and normai to the axis of the

connector, when an optical connection between. a circuit



By virtue of the fact that the novable body part 2 can nove to a linited
extent with respect to the circuit board Cin a direction normal to the
maj or faces of the 25 <circuit board and inlg direction parallel to the
maj or faces of the circuit board and normal “t0 the axis of the connector,

- when an. opti cal et i ‘Wﬁ%ﬂc L L CRli s qg%%. e | ane
Bis ?‘gbe effecweé%v% e bo ép)%értﬂzigaﬁozlig)go%’rm att%aggﬁp ay - ¢
bet ween the .ci rcyl ) O3t b - 4 G & silfme I afy | heitweeR0 e ¢

di sposed. Addi 11 Bog %ﬁﬁ%}é%étmhga%ody %‘21??@1% y; P %’%’F&aﬁ‘f@i Shreuit

connector is slidabiya anwdtask iradibei®adyignr the efirdudtbohad 48

connector with the axes of these body parts parallel to one another, '
appropriate |im t@lsposedentaddi tfonally, paihca theebodyt partl 4§ afd thecket
connection with the body part 1 effectively 10 axially aligns the body
parts 15, 16 of tdptigpal cEibfe wenmectextibs. slidehdly sountedsdiothet bogivkt h
preferred forns of optical connecting neans to be described wth reference
to Figures 3 to Iparth2 ¢Hreheimechanigabafonpeciornwith $hekaxese@fani ca
connector differs fromthe form of nmechanjcal connector of -each of the

ot her preferred f%h%%edPOQXn?Q%ﬂscR##Ek%?%gtﬁe99§ RROHRE . SPRFOPrigte
of opti cal connectIRGLASEVEERe ¥ HENFaRAGY PRHINZITS RETFFTed RS Snd
slidabl e body parégéket connection with the body part 1 effectively
LJ- 10 axially aligns the body parts 15, 16 of the optical
fibre connector. |
In each of the éecond to sixth preferred forms of
" optical connecting means to be described with reference
to Figures 3 to 11, the form of the two-part plug and
15 socket mechanical connector differs from the form of
mechanical connector of each of the other prefefred
forms of optical connecting means but the forms of the
- two-part plug énd socket optical fibre connectors of
these preferred forms of optical connecting means and
203-thé manner in which the fixed and slidable body parts,
respectively, of the optical fibre connectors are
mounted in the fixed and movable body parts of the
“mechanical connectors are substantially identical to the
fixed and slidable body parts of the optical fibre
25 connector of the first preferred form of optical
connecting means and to. the manner in which they are

mounted within the fixed and movable body parts 1, 2 of



respect.ively, of the optical fibre connectors are 'nounted in the fixed and
novabl e body parts of the nmechanical connectors are substantially identical
to the fixed and slidable body parts offgmaoptical fibre 25 connector of
the first preferred formof optical connécting neans and to the nanner in

which they arengopglRdniihli Bohiiddioie bt dEaild woeK Pashact 8 Ohr

15. the nmechanical "connector escribed wth respect to an

in Figures 1 gpd 23106teafeadivn Ffigruztése Badta o4, bravedbyasngd1y), afbi-y, when
describing the preferred fornms of optical connecting neans shown i n :

Figures 3 to the khARebedybpavityolandelapitvs vhdx GdégﬁﬁﬁblﬁgsthEGFEOf

wi [l not be described again in detail and, where appropriate, in respect:- of
the optical fplketerwedetoens oife optiralurmnnedting aneanssshowh ba used as
t hose enployed in Figures 1 and 2. 10 Figure 3 illustrates the

nmovabl e boSy Fagureg Sf tohdltwEheabody nprisl abckhe opthaalcilibrennectors
of the second and third preferred forns of optical connecting neans. The

novabl e body gernegtors gherged étﬁﬂﬂalI}%F ke tdgRer thedhagelandnhdetaid| osed

bore in 15 which one body part 16 of art optical fibre connector is
sl i dabl y nounfBd.awhere 5 Hﬁ}@§QMJ %é??&%ggﬁ thetpptiradefibrg of

e {otatae e Ui s ot A dHe £ ot iy PER (e
those employed in Figures 1 and 2. _

10 Figure 3 illustrates the movable body part 32 of :;
thé two-part'plug and socket mechaniéal-connectors of
the second and'third preferred forms'of optical

_ connecting means. The movable body part 32 is of
. substantially rectangular shape and-has a closed bore in

15 which one body part 16 of a two-part optical fibre
connector is slidably mounted and is urged by a spring
21 housed in the closed end of the bore towards the
mating end of the movable body part. Opening into the
mating end face of the movable body part 32 are two

20"'holes 34 which are transversely spaced on opposite sides
of the central longitudinal axis of the body part, the
holes and longitudinal axis lying in a common plane.
The movable body part 32 is resiliently mounted in a
recess R in the rear edge of a circuit board C by means

25 of a plurality of coil springs 39 mutually spaced on
each of two opposite Sides-of the body part between the
body part andiparts of the circuit board bounding the



20 hol es 34 which are transversgely.spaced on opposite sides of the central
| ongi tudi nal axis of the -body part, the holes and | ongitudinal axis |lying
in a comon plane. The novabl e body part 32iés resiliently nmounted in a

recess Rin the rear edge of a circuit boar&'C by neans 25 of a plurality

of (SO SPriNgs SRRubyal | gPeess aBrsfg oo 'OPIESHSE iMbGaRert df'the

body part between't dy part and parts of the circuit

16. recess. The goihnh3a’ bBdy PAre’ 3% €8 hON IHMAEéx€ént oL PR VAR S Ok
part 32 to a limted extent with respect to the circuit board Cin

substantial |y anytHer egtcait Bebedr cngnt eubsHurmsi & Bndardy divesersmd
preferred 5 formof optical connecting neans includes a two-part plug and

socket nechani cal connRrefetrdhgwitioc Figheeso\Baldrd bbdytvarseSénd sprsteahad
in Figure 3 and the fixed body part 31 is as shown in Figure 4. The fixed
body part 31 fbxefibymsefupptiicalacbavepgting meansfincludestanuo-parthape
and conprises a peripherally discontinuous shroud 33 defining an opening 34
constituting a sobkug. andpsegkek mechapical; GEMecter L ik optica
fibre connector is fixedly secured in the end wall 35 of the pody_part 31
and in 15 the baFR¥ERAE Body, Ragitndei s ?Sdi%df%i%l%gq\ﬁ?lg 24 (the -

S oud 33 are o ey et 5 43 SN 1 P Be | BTG

connection in thebody part 31 fixedly secured to a backplane B is of

kJ; 10 rectangular shape and comprises a peripherally
discontinuous shroud 33 defining an opening 34
constituting a sockét. A body part 15 of a two-part
plug .and socket optical fibre connector is fixedly
secured in the end wall 35 of the body part 31 and in

15 the backplane B. In oppositely disposed side walls of
the shroud 33 are two blind slots 36 for accommodating
the circuit board € when the movable body part 32 shown
in Figure 3 effects a plug and socket connection in the
fixed body part 3l. _

20 - Referring to Figures 3 and 5, the third preferred
form of optical connecting means includes a two—pért
plug.and socket mechanical connector of which the
movable body part 32 is shown in Figure 3 and the fixed
body part 41 is shown in Figure 5. The fixed body part

25 41 fixedly secured to a backplane B is of substantially

channel—shapé and comprises a base or end wall 45 and

oppositely disposed side walls 43. . A body part 15 of a



fi xed body part 31. 20 Referring to Figures 3 and 5, the third
preferred formof optical connecting neans includes a two-part plug and
socket mechani cal connector of which thg novabl e body part 32 is shown in
Figure 3 and the fixed body part 41 is ﬂomn |n Figure 5. The fixed body

part 25 41 fjxedly secured t %ﬁ gp a g f substan?lal

‘channel - shape® ‘&9109%’6 f‘é%sa% PEA g Bﬁg ﬁﬁp'l IEn&O0BSES e di sposed
d l1s 43 d : ket t

[ibre connect EH¥ r@fr&%%ﬁée% 181 6fle Rtk <88R bheRpigadn o0kt OPt 2

vbstanding 11 GELEREabRG Ao £he. bRSeCE3MNIRLoALRe! WRalineld awensaéfi whi ch

are transverse y sp on opposite sides of the central Iongitudinal

axis of the fi- b@fky pﬁstwﬂﬂehtéﬁeptﬂénéi)érb@!!?l Epdiced oMXiop éio!-.lme in a
he

comon pl ane. novabl e body part 32 is slidably engaged between the
side wal | 5543s9ae§ het f thedcéntyapalondgitutiinali gikdspiofs the efitked bpldyg and
socket connections 10 in the holes 34 in the novable body part. In each of
t he second anpatrti 4, pthé epindg éndniongitpdival exdsedyimg demms, when an
optical connection between optical guides associated with the circuit board
C and the backpmqe Blaneef f Waendthenhmowabpa sl PodydPagdr 13214 s3B114z2bly |
accomodat e any é between the circuit board and the rack in which the

circuit boardePSaG? peeEYeoRi FRe 81fectRAgSatdartstRe Flyeshiady part

41, the rigid pins 46 effect plug and socket connections

10 in the holes 34 in the movable body part. . v

In each of the second and third preferred forms of

optical connecting means, when an optical connection
between optical guides associated with the circuit board
€ and the backplane B is effected, the movable body part

15 32, 42 will accommodate any play between the circuit
board and the rack in which the cifcuit board is
disposed whilst effecting a satisfactory optical
connection between the optical fibres 17,18 of the body
parts 15,16 of the optical fibre connection.

- 20 - In the fourth preferred form of optical connecting
means shown in Figures 6 and 7, the body part 51 of the
mechanical connector fixedly secured to the backplane B
comprises a peripherally discontinuous shroud 53 of
approximately C-shaped cross-—section défining an opening

25 54 copstituting a socket and having, in oppositely
" disposed side walls of the shroud, a pair of inwardly

protruding guide ribs 56. The movable body part 52 has



connection between the optical fibres 17,18 of the body parts 15,16 of the.
optical fibre connection. 20 In the fourth preferred formof optical
connecting means shown in Figures 6 and 7, tRe body part 51 of the
mechani cal connegtor fixedly secured to the backpl ane B conprises a

eri phagal | di scgn 0 0
perip y di scenphipode sppeHitadyolispased Tt da S%&;%zfsﬂan crend din

cross-section defining an opening 25 54 constituting a

in oppositely di sppafgdesi 98 wALth 81188€18bkeuy. vA UMl @Iiaéwa{éi{ﬁéls 59
protrudi ng guide ribs 56. The novabl e body part 52 has 18 a pair of

oppositely di spos@dflinagi bydanphly 6ftendhsyeidsangespucediqiiddd dey | oosel y
w thin gui de channels 59 defined by a pair of transversely spaced gui des 57
nount ed on the cimountefioandthei aiscbitabbazid ¢ tine sthetdntialily the same
described with respect to the first preferred formof optical connecting
means il | ust raﬁedﬂaﬂnﬁrgéﬁegeicﬁmeé witht K6 sPesds it theli Bixate dreafidrreds
of the body part 52 is a pair gui de channels 64 into which the ui de
ribs 56 of the f|§@Hmb8§y°B§?Fa§1°RPPF°§6n§IW&ﬂﬂ%/%%ﬁﬁﬁﬁ?QMﬁﬁ1 S8 e

in,
body part 52 is intro the socket . 54 constituted t he shroud 53
to effect a plug anf® ket ﬁH@c?PBRSEEEFXrPﬁﬁEqﬁf 52? e ( he

opt] cal  connect Lﬁgﬂg‘;ﬁ%%ﬁi -§det§°§e§§#§d°?f)gbﬁ§e£'§% i 435 4 S&"& e
peripherally discopLi BURUS ribs 56 of the fixed body part 51 will
L; 10 slidably engage when the movable body part 52 is
introduced.into the sécket 54 constituted by the shroud
53 to effectlé plug and socket connection.
Referring to Figures 8 and 9, the body part 71 of
the mechanical connector of the fifth preferred form of
15 optical connecting means fixedly secured to the |
backplane B comprises a peripherally discontinuous
shroud 73 of approximately C-shaped cross-section
defining an opening 74 constituting a socket and having
in the inner surfaces of two oppositely disposed side
20 walls of the shroud a pair of guide channels 76. The
movable body part 72 of the mechanical connector has
upstanding from two oppositely disposed surfaces a pair
of guide ribs 84 which will slidably engage in the guide
channels 76 of the shroud 73_when a plug and socke;
25 connection is made between the fixed body part 71 and
movable body part 72.. Secured to the circuit board C

adjacent the 6ppbsitely disposedlsurfaces of the movable



'shroud 73 of approxi mately C shaped cross-sectjon’ defining an opening 74
constituting a socket and having in the inner surfaces of two oppositely
di sposed side 20 walls of the shroud a i r of guide channels 76. The

novabl e body part 72 of the nechanical ‘cohnector has upstanding from two

. oppositely di SURbhage i Gt l&ﬁEa i & 4 ' e 4 indakldy
engage in the gﬁ’i ?gx}hg?ng??n@é@g}&% ﬁghaéh-rpudé%ﬁ?\ﬁegwghgpﬁghgn §sdacke“t 25
connection i $a1RdeMherenadetizxlly ?@hé&ﬂy%@fdésH?aéﬂcﬁDﬁabiﬁgb%W part 72.°

Secured to the circuit board C adjacent the oppositely disposéd surfaces of

the novabl e inwh¥a1godreetied,2 Tomgithdthaly @xténdihgst8hgurstiand is a

pair of transversely spaced guides 77 each having an inwardly directed, -

| ongi t udi nal Whieh dmediandcbsegEd iding i £t i naal gpsevel 7€i fg the in a groove

79 in the 5 adjacent of said surfaces of the novable body part, the groove

bei.ng cl o$ed adt) ageait Of isad desirfages ref athe anoyahliecbodvdbmettsi de of the

tongues 78 and grooves 79 are such that the novable bo%&apart 72 can nove

to a liniteddoxooda being cdaosad ab e3ch PEcite erdsd e relatdyer in a

direction normal to the gg!or faces of the circuit goar and in a direction

paral l el to tHFENRYEHSe >NFLANR QF (e LORINBS P8 ABANEFOPYeENd9axis of -
e et o ies bght ek, ol S5t DB o 15 °La ORECR! L3015 T

limited extent with respect to the circuit board C at

10 least in a direction normal to the major faces of the © N
circuit board and in a direction parallel to the major
faces of the circuit-board and normal to the axis of the
connector. |

In the sixth preferred form of optical connecting

15 means shown in Figures 10 and 11, the fixed and movable
body parts 91 and 92 and the manner in which,
respectively, they are mounted on the backplane B and
circuit board C_are substantially idehtical to the
arrangements described in respect of the fifth preferred

20 form of optical connecting means illustrated in Figures
8 and 9. However, in this case, a supplementary body 96
is detachably secured to the face of the backplane B
remote from the mating end.of the fixed body part 91,
the supplementary body having a hole therethrough in

25 axial alignment'with a hole in the backplane opening
into the fixed body part, and the associated body part

15 of the optical fibre connector, optically connected



body parts 91 and 92 and the manner in which, respectively, they are
mount ed on the backplane B and circuit board C are substantially identical
to the arrangenents described in respect of the fifth preferred 20 form of
optical_<onnecting means illustrated in Figu#®s 8 and 9. However, in this
case,” a=Buppl ement ary body 96 i s detachably secured to the face of t he

backpl ane B renot &0f 8nehRe ﬁ’hé’%% ‘?ﬂél?l;(% aefQchatedowithhthe

Pl et the. %aEES?%gﬁévéeéﬁ 48 ASFARRATTY Pyt L8 the oL feOEotag ot ed
bod 15 of th fibre

o 2nd of an opti upBlERERtasy é&eﬁfg””e%r ﬁﬁgt%fggaﬁ%ﬁogﬂﬁgtrsaaétiﬁham y
secured in the hoggﬁgglxh SR ri'{l’f"rrye%%%/ S@otht?ﬁ PITY %8tlé88§3p59f:h

and is fixedly se respec |xed'bo par

each of the fogrth, fifhhedash Yecichd RAGHILI F0FER Bla OBLLER! pEQROSELING

means, when an Optl cal connection 1s ma et ween Optl ca gul S assocl at ed

with the circuit bosng Sfaphieehdcihdbtaiy xﬁé@ds.bem@&naﬁf@pﬂéswt
board and the rack in which the 10 circuit board is disposed wll be

accommodat ed whi | gonabtedonnd saneld Yerauty opticsl guidestassobbavean the
optical fibres 17,18 of the body parts 15,16 of the optical fibre connector
in substantially wtidf.hsame cdmeeritadoard e arnid dvagkpliane e, fanyspbay opt | cal
connectin

¥ between the circult board and the rack in which the

N~ 10 circuit board is disposed will be accommodated whilst
effecting a satisfactory optical connection between the
optical fibres 17,18 of the body parts 15,16 of the
optical fibre connector in substantially the same manner
as in the other preferred forms of optical connecting

15 means.



15 neans. 21. CLAIMS 1. Means for effecting-a di-sconnectahle opti cal
cennection between an optical guide carried by: or otherw:e associated with
a circuit board and an optical guide carried by or otherw se associ ated
wi'th a backpl ane, which optical connecting neans conprises a two-part plug
and socket nechanical connector, one body part of the mechanical conngcgor
bei ng so nounted on the backplane or on a circuit board that -said body part
can nove to a limted extent with respect to the backpl ane or circuit board
in at least two rectilinear directions substantially normal to the axis of
t he conneCLAIMENd to one another and the other body part of the mechani cal
connector being fixedly secured to a circuit board or to the backpl ane or

bei ng so Aeunt edeamsa foir @fifieatdng ardigconreckakle opti®al said ot her
body part can noye to a limted éxtent. with respecf to the circuit board or
backpl aneCPRNgEtions batijean an |aRtcraligutde SATEIAR (BRI Iy normal to
connoct or CEBREM SR genodiarad sk oy FCRETVE (9P SRI95 SBHIORLr (s, cach
of uhich A3 0 ) oA L BB A e £ [ace v e
substant ghbkpidne?) ¥idich YR dHded idd M4 GomptLEgs CQNNECT OF
two-part plug and socket mechanical.conhector, one body
paft of the mechanical connector being éd'mounted on the 7
backplane or on a circuit board that said body.part can
move to a limited e#tent-with respect to the backplane
or circuit board in at least two rectilinear direétidns
substantially normal to the axis of the connector and to
one another and the other body part:of the mechanical
connector being fixedly secured to a circuit board or to
the backplane or being so mounted on a circuit board or
on the backplane that said other body part can move to a
limited extent with respect to the circuit board or
Backplane in at least two rectilinear directions
“substantially normal to the axis of the connectér and to
one another; and an optical fibre connecto# comprising
at least two separately formed mating body parts, each
of which body parts has at least one substantially flat
end face with which.an end face-of at least one optical
fibre secured iﬁ said body part is substantially co-'
planar, one body part of the optical fibre connector
being slidably mounted in and with respect to the one

.body part of the mechanical connector with its axis

RRER Wy




bei ng slidably mounted in and with .respect to the one body part of the
mechani cal connector with its axis 22. substantially parallel to the
axis of said body part of the nechanical connector and with its optical
fibre or each of its optical fibres opticagay connected to or integral with
an optigal guide carried by or otherw se associated with the circuit board

or backpl ane by sebsthantdial 1g0Barale vt hendesknsi 68 saeanBekg” hitcaﬁsrled
and being urged by resilient, neans housed in said body part of t

mechani cal connetieomachamiisad: idonmeartatt ramd i witls ubts aoptathy ﬁ&b&élek to
said axes towards the mating end of said body part of the nechanical
connect or and t leach lod ids apdtical Hbiyremrepticahby oponnettédbte opnnect or -
being housed in and fixedly secured with respect to the other body part of
the mechani cal d&vessedr Wiithh amhenbdaepbf ¢ eREyiedrby or okhdrwise

connectors substantlal¥édyﬂeﬂlel to one another _and with its optical fibre

or gacr of hts Gssoca 0 Qxﬂ4KFQiﬁnRR§€ﬂ *% B?ckﬁiéﬁta Yuihjchn
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optically conne
, direction substantially parallel to said axes towards
~/ the mating end of said body part of the mechanical
connector and the other or another body part of the
optical fibre connector being housed in and fixedly
secured with respect to the other body part of the
mechahical'connector with the axes of séid bod§ parts of
said connectors substantially parallel to one another
and with its optical fibre or each of its optical fiﬁres
6ptically connected to or integral with an optical guide
carried by or otherwise associéted with the backplane or
K/' circuit board by which said other body part of the
- mechanical connector is carried or being slidably
.mounted in and with respect to said other body part of
the mechanical connector with its axis substantially
parallel to the axis of said other body part and with
the or each of its optical fibres optically connected to
or integral with an optigal guide carried by or
otherwise associated witﬁ the backplane or circuit board

by which said other body part of the mechanical

A



or integral with an optical guide carried by or otherw se associated with
t he backpl ane or circuit. board by which said other body part of the
mechani cal 23. connector is carried and being urged by resilient means
housed in said other body part in a regsilinear direction substantially
parallel to said axes towards the mating end of said other body part.:Z#

Optical conneshné@tdRaDs Gsreiédneadi Befhag Rirbed\Viy desillientPimesis fibre
connector is a two-part plug and socket optical fibre connector. 3.

Optical conmoused imasaidsother nbddynp@hrd dn? a reduidiness body part of
the plug and socket mechanical connector is fixedl'y secured to a circuit
board or to dixedttittn| swestanbialiyonsrpddelpda ssfid axesvtop@ndspti cal”
fibre connector is housed in and fixedly secured with respect to the fixed
body part ofth&anabitngnerd| ofodntdt ochex bodyomardal connecting neans as
clained in Caim3, wherein the fixed body part of, t

nechanical.c%nneptgPti§a1iQQHP?°§§EGr@&aP§'Fﬁbfﬂé@ﬂﬁ%ﬁﬂglgﬂﬂggﬁéigggstpart
fo the {1 xed BBHS paFboorBEH S hobhBRPC PTBSRHSE o s YEHSPES $1bm ai d
XS0, boc Paha BhokRE, SRERGRLCELuRR BRRbGU L0l 2 ol T Lhe backel ane
of the-. 3. Optical connecting means as claimed in Claim 2 in
which one ‘body part of the plug and socket mechanical
connector is fixedly secured to a cifcuit board or to
the backplane, wherein one body part of the two-part
optical fibre connector is housed'in and fixedly secured
with respect to the fixed body part of the mechanical
connecfor.
4. Optical connecting means as claimed in Claim 3,
wherein the fixed bodj part of the plug and socket
mechanical connector is fixedly 'secured to the backplane
énd the body part of the optical fibre connector housed
in and fixedly secured with respect to the fixed.body ;;}
part of the mechanical connector is removable from said
fixed body part of the mechanical connector through a
hole in the backplane in a rectilinear direction away
from the mating end of said fixed b&d& part of the
mechanical connector. -
5. .. Optical connecting means as claimed in Claim 4,
wherein a.supplementary body having a hole therethrough

is secured to the face of the backplane remote from the
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nmechani cal connector. 5. " Opt:i cal. connecting neans as claimed in Caimd4,
wherein a suppl enentary body having a hole therethrough is secured to the
face of the backplane renote fromthe * C L M S * 24.
mating end of the fixed body part of the pani cal connector with its hole
I n ax@?% alignment with the hole in the backpl ane, and said body part of
the op

cal fibr

suppl ement ary body a

%‘é&ﬁi dfS 13 aehadd YoS@F Ub&Ft | Hf [ ERe hﬁééhaﬁiéﬂh.d

protrudes into said fixed body part of

nmechani cal conne@gimector wi®H i HET®eDh | 4¥i 4F 3851 GSmEh el ﬁﬂéhl €haNnol2ee

of Cains 3 to 5,

wherein the end face of each body part of the two-part

optical fibre commeain Dackpliahes, Embessldbodyi paty obrohe bptibalaxis of -
the optical fibre connector. 7. Optical connecting means as clainmed in

Claim6, wherein

fibrecmbrmexta ishaddtamghaaly sécuhedojmi the hobeeof

connector housed in and fixedly secured with respect to the fixed body part
of the mechani calsadshsanrdensntanh kody anrd spretrwdes| 1pteasaldefikedt he
maj or faces of the backplane and the end face of the body part of the

optical fibre co
- body part of the
to the major fac

Qﬁﬂﬂ%ﬁrﬂﬁﬁﬂ%&ﬁ?%ﬁaﬂﬂnﬂﬁ?FP?espect to the novabl e

gpaﬁpgéa e 1S nédnd Bs “Ofafiidd" #1' 8y’ ¥ndO0F
Claims 3 to 5, wherein the end face of each body part of
the two-part optical fibre connector lies in a blane
substantially normal to the axis of the optical fibre
connector.
7. Optical connecting means as claimed in Claim 6,
wherein the end face of the body part of the optical
fibre connector housed in and fixedly secured with
respect to the fixed body part of the mechanical
connector lies in a plane substantially parallel to the
major faces of the backplane and the end face of the
body part of the optical fibre connector élidably
mounted in and with respect to thg movable body part of
the mechanical connector lies in a plane substantially
normal to the major faces of the circuit board.
8. Optical connecting means as claimed in any one of
Claims 3 to 7, wherein the fixed body part of the
optical fibre connector has a pair of substantially
rigid pins protruding from its mating end face
substantially parallel to the central longitudinal axis

of said fixed body part and disposed on transversely
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8. Optical connecting neans as clainmed in any one of Clains 3 to 7,
wherein the fixed body part of the optical fibre connector has a pair of
substantially rigid pins protruding fromits mating end face substantially
paral lel to the central |ongitudinal axss, of said fixed body part and _

di sposed on transversely 11111111 111111 1121111211211112 * C L M g p+

25. opposi t eoppeestefl sidesopif tile opvivall Kireabr fobtesaketibedsi n the
fi xed body part, the pins and the optical fibre or fibres lying in a

substanti al | gecarpadnin the fixéd bodyopearyas ttiné piws oghdcthef optécal
connector slidably nmounted in the novabl e body part of the nmechani cal
connect or hafibpenimg filbres lyimg iing emubistantiahly obémhoheplareendi ng:
substantially parallel to the central |ongitudinal axis of the slidable
body part an@n@othespesdi RRLE ﬂ%@%%%%a@%%rﬁ%@%@F?% si des of the
optical fibre_or tical fibres secured in t | i dabl'e bo part, the plns
and the opti &9 PPEVem&unftle&éé‘ I‘%%J‘QW% %rﬁ?ﬁﬁ?g Bﬁﬁon pl ane.

wherein the BRONABIEA) CMDSLAIAPHRRPILN Boo e PRELrs: FBfe.
e s i A T8 ST S Ay /oBR3ABY, K eans
as claimed i gp{ detSFal longitudinal axis of the slidable body part
~and correspondingly:transversely spaced on opposite
sides of the optical fibre or optical fibres secured in
the slidable body part, the pins and the optical fibre
or fibres lying in a substantially common plane.
9. Optical cbnnecting means as claimed in_any'one of
the preceding Claims, wherein the end face of one or
‘each body paré-of the optical fibre connector is set
back from the mating end face of the body part of the
mechanical éonnector in which it is mounted.
10. .Optical connecting means as claimed in Claim 9,
wherein the set back end féCe of the or each body part \;J
of tﬁe optical fibre connector is protected by a spring
loaded shuttér which must be opened against the action
of its spring to permit the body parts of the optical
fibre connector to effect a plug and 50cket connection.
11.' Opticél connecting means as claimed in any one qf
the preceding Claims, wherein the plug and socket
.connection between the body parts of the mechanical

connéctor is effected by two substantially rigid pins

AL



wherein the set back end face of the or.each body part of the optical fibre
connector is protected by a spring l'oaded shutter which nust be opened
agai nst the action of its spring to permt the body parts of the optical
fibre connector to effect a plug and sockepgconnection. 11. Opt i cal
conneat i.ng nmeans as clainmed in any one of the preceding Cains, wherein the
plug afdl socket mesnasimg hesweene thatagy epd of ahe [ xas eodg dart of
connector is effected by tmo substantially rigid pins 26. protruding
fromthe mating thed méchdmi.dﬁlxacbﬂnmelgtpnr andf triamsveciseliyc dpamedeot or and
transversely spaced on opposite sides of and in substantially the sane
pl ane as the cemprositsm@ides of andsinf subisgantied lyodhepmane \Wilame pass
w |l engage in two correspondingly transversely spaced hol es which open
into the mating el qenterak iong bnalpanyspoft selq Hdxad hode part,
connector and which extend substantlalliP parallel to and lie in

a

subsL?ntLagly t rhichPins el bl engageniRatWe, FOETeSRPRANGLY of said
t L1 L | f
(he'preced: g G arvereell ARsesToRipe HodyH apbhintl Che g nd
connector itself 4 eocf ‘éﬁ %#étﬂ&& Brlte%sft ‘,%eo?‘{er.n nied] ug which is
ap |

adapted to enga&% y ‘con uous or scont 1 nuous shroud

constituting ih%&ﬂﬁ@&é&od&h@%ﬁwﬁ éﬁeeﬂacaﬁws%&m&mwtﬁrauel to and

lie in substantially the same plane as the central

F‘l longitudinal axis of said movable body part.
12, Optical connecting means as claimed in any one of
the preceding Claims, wherein the movable body part of
the mechanical conhector itself effectively constitutes
at least a part of a plug which is adapted to engage in
a peripherally continuous or discontinuous shroud
constituting the fixed body part of.the mechanical
conneétor.
13. Optical connecting means as claimed in any one of
U the preceding Claims, wherein tﬁe movable body part of

the mechanical connector is slidably mounted between a
pair of transversely spaced guides carried on a major
face of the circuit board or on a major face of the
backplahe, which guides are of such a form as to ﬁérmit
said limited movement.of the movable body part in at

least said two rectilinear directions.
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13.. Optical connecting neans as clainmed.in any one of the preceding
Cl ai ns, wherein the novabl e body part of the nmechanical connector is

slidably nounted between a pair of transversely spaced guides carried on a
maj or face of the circuit board or on yajor face of the backpl ane, which

.guides are of such a formas to pernmit said limited novenent of the npyable
body part inyat | egsf4 'dfﬁﬁhé d Ifehs Ohs CELLPRSE in &{aith?) Oot i cal
connecting n%gﬁs agékiggﬁé In aamréls,' erein sdﬁ trgngég%éé g'spaced

gui des are opRasklfl %adic RASHbVFHETY dpated quiged asecbgaagheeﬁgd the
novabl e body part of the nmechanical connector has a pair of opposiiely

di sposed | ongkkpdised Noreyianslingl Iy anoeenabhg hchaanellisdahetnet hin the -
channel s. 15. Optical connecting nmeans as clainmed in any one of Clains 1
to 12, wher emovabdemoaly pdrtdyohartie ahechaniveabaconakctornhasoa pair
resiliently nounted in a recess in the rear edge of a circuit board by
means of a pbér eppogidelawidisposed slengbtudinabiy| putenddnogc8iangesal | y

" spaced at intervals around a part, of the perjiphery of the body part between
t he body par Whidsh giie Slgidabke Within e reh®BufdSeg the recess. 16
Optical connecting nmeans as clainmed in any one of the _preceding C ains,
wherein the ﬁ%b-pappﬁ&Qﬂ}zﬁﬂPQﬁﬁﬁﬁﬂg ﬁéﬁiﬁﬁlciﬁﬁﬂéétép SBHigPSnﬁﬁly

constitutes g4 ,344e 1°UY S Owilde £ 664 | AGvAD1 8" £88Y° B2 oRCLAEEN

mechanical connector is resiliently mounted in a recess :
in the rear edge of a circuit board by means of a '\-J

plurality of coil springs or other resilient devices

mutually spaced at intervals around a part of the

periphexry of the body part between the body part and

parts of the circuit board bounding the recess.

16. Optical connecting means as claimed in any one of

the.preceding Claims, wherein the two-part plug and

socket mechanical connector additibnally constitutes an

edge connector for effecting interconnection between

electric circuits of a circuit board and electric o ‘;J

circuits of the backplane.

17. Optical connecting means as claimed in Claim 16,

wherein the plug gnd socket connection between the two

. body parts of the mechanical connector is constituted by

a pluraiity of subsﬁantially rigid electfic contact pins

in one body part which will effect électrical connection

in a plurality of similarly disposed plated through

holes or other electrically conductive sockets in the

other body part of the mechanical éonnector.
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el ectric eircuits of a circuit :board and electric circuits of the

backpl ane. 17. Optical connecting neans as clainmed in Caim16, wherein’
the plug and socket connection between the two body parts of the nechani cal
connector is constituted by a plurality ofggubstantially rigid electric

contan{pins in one body part which will effect electrical connection in a
pluralTty of sinmgl,arl welns g &t fdCEindr QUasbshrscabRENBptEaat rical ly
conductive sockets in the other body part of the nmechanical connector.

28. 18. Means connheeftfient ibEEweah soonmecical egopdécaarenadebyi ot bet ween
an optical guide carried by or otherw se associated with a circuit board
and an optical gtheésrwise isasbdolatedtwitthi 3eciscuitabedrdi ahdaabaoptimad
substantially as herei nbefore described with reference to and as shown in
any one of Fi gugudde smarried ahdn otherwise gsseaigated whghoa and 10 and
11 of the acconpanyi ng draw ngs. '

ckplane substantially as hereinbefore described with
reference to and as shown in any one of Figures 1 and 2,
3 and 4, 3 and 5, 6 and 7, 8 and 9, and 10 and 11 of the

accompanying drawings.
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