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A DEVI CE .FOR ELECTRO- OPTI CAL S| GNAL CONVERSI PN  Description Backgroungpsof
the I nventton The invention relates to a device for electro-optical
signal conversion conprising a housing proygigrd with el ectro-optical signal
conversion nmeans and el ectrical and optical contact el enments coupl ed
t heret o.
' A DEVICE FOR ELECTRO-OPTICAL SIGNAL CONVERSION

Background of the Invention

The invention relates to a device for electro-optical signal
conversion comprising a housing provided with electro-optical
signal conversion means and electrical and optical contact elements
coupled thereto. )

The transmission of signals by optical means, for example via
a glass fibre cable, is increasingly used in practice. In addition
to the generally greater transmission capacity of optical links
compared with electrical or electromagnetic links, the former are
10 furthermore insensitive to electromagnetic phenomena such as
lightning strikes or electromagnetic pulses, it is difficult to
"tap off" signals and there is no danger of electromagnetic
radiation as a result of the antenna.fuction of the cable.

15 If the signal processing takes place electronically, an
electro-optical signal conversion has to be carried out. In
practice, two different systems can, in principle, be distinguished

for this purpose.

20 In the one case, such as described by US-A-4,678,264 and
Us-A-4,762,388, one or more electro-optical converters are
permanently installed on the printed circuit board which carries
the components for the electronic signal processing. In this case,
the optical cable may be permanently connected or connected via an

25 optical connector joint to said converters. In the other case, such
as described by feid US-A-4,756,593, US-A-4,720,630 and DE-A-
3,524,430 an end of the optical cable is permanently connected to
one or more electro-optical conéerters which may be connected in

turn, permanently or via an electrical connector joint, to the
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The transm ssion of signals by optical neans, for exanple via a glass fibre
cabl.e, iss increasingly used in practice. In addition to the generally
greater transms- sion capacity of optical 5links conpared with electrical

or electromagnetic links, the fornmer are furthernnre i nsen- sitive to.

el ectromagnet i %ﬂgmnﬁr&ggg&@sﬁé&ht ning strikes or electronmagnetic
pulses, it is difficult tap off" signals and there is no danger of

el ectromagnetic radi- ation as a result of the antenna fuction of the
c?bl e. | f Ithe sn-giaal b HYtR6ES usBg ﬂnab%cg.ﬁba%tﬁhﬁﬁierﬂlﬁ& @akaduaneage

el ectro-optica si.ona conversion has to carrigd oyt tice, two
different systcm@tchh 15 FPISFEHY P S 2, ta2% or° tsﬁf) gﬁﬁ)g‘%‘g.
In the ofle casessesisly af theseledtednivy sifhal- pﬁqa”ﬁe;xﬁﬁﬁeami Whethet 7162, 388,
one or more €l G0z QBhL Gl LCONKES ek, AhE PRIIBOCHI Y] R3hALIEL, dite! N
print- ed circu oar B i

't carries the conponent or t ronic
si gnal pr ocessﬁ#@uatw thhast eas@ sahenophe @&Fnﬁﬁﬁ- circuit bOard or oa the

optical cable. In this connection, the risk of damage is greater in
the case of electro-optical converters permanently attached to a

10 cable end than in the case of converters installed on the printed
circuit board for the electronic signal processing components.
During the installation, replacement or repair of the optical
cable, damage to the wiring circuit for the electro-optical
converters may be caused, inter alia, by insufficiently careful or

15 rough use, by shocks, impacts and the like. In addition, the two
systems are not mutually interchangeable, that is to say an optical
cable provided with an optical connector cannot be used with a
printed circuit board provided with an electrical conneqtor.

20 ) Summary of the Invention

In order to provide a free choice between electrical or
optical signal transmission, the invention provides a device,
mentioned in the preamble, for electro-optical signal conversion in

25 which the electrical and optical contact elements are designed for
making contact to electrical and optical connector means,
respectively, and the housing is provided with latching means for
detachably locking connector means to be coupled thereto. Latching
‘means for the mutual coupling of connectors are generally known per

30 se in practice.

Compared with the systems known in practice, the device
according to the invention is distinguished in that both an
electrical and optical make-and-break connection is now provided.

35
The invention is based on the idea of providing an electro-
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ble may be permanently connected or connected via an optical connector
joint te said converters. In the other case, such as described by

US- A- 4,756,593, US-A- 4,720,630 and DE-A-3,%24,430 an end of the optical

ca- ble is pernmanently connected to one or nore el ectro- optical converters
whi ch may be coeptécaddadapteximith pivich nrifedesiredr alegtzapis| RXaceFeing means

connector | oi nt 4P ohBga 1 yChitdrbRige BIRHa88ViA0aliR}REcal link. The
electronic processing means can now be assembled even without
previous knowledge of the manner of signal transmission as is usual

for making contact thereto via an electrical connector joint.

AN

Without using the device according to the invention, signals can be
transmitted electrically, while optical signal transmission is
éossible using the adapter. Conversely, an original optical link
can easily be replaced by an electrical link, for example in the

10 case of malfunction or for test purposes.

If a separate adapter is used, the risk of damage due to
mechanical effects is furthermore less than in the case of an
adapter permanently connected to an optical cable. In the case of

15 damage or malfunction in the adapter according to the invention, it
can easily be replaced without further installation operations such

as fitting it to an optical cable or on a printed circuit board.

The electrical and/or optical contact elements can be
20 ~ designed as plug and/or socket contact means, situated at one or
more sides of the housing. In the preferred embodiment of the
device according to the invention, the electrical and optical

contact elements are situated at opposite sides of the housing.

25 Depending on the direction in which the signals have to be
exchanged, the electro-optical signal conversion means in the
device according to the invention can be designed for only
converting electrical sigﬁals into optical ones, for only
converting optical signals into electrical ones or, if signal

30 transmission via the optical cable is necessary in two directions,
for both. If necessary, separate conversion means for only convert-
ing electrical signals into optical ones and separate conversion
means for only converting optical signals into electrical ones may
be accommodated inside one housing, for example, for coupling an

35 . optical connector to which a plurality of optical fibres are

connected.
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These nethods used in practice both have the dis- advantage that it is
necessary to know i n advance, that is to say before the assenbly of the

el ectroni c signal processing nmeans, whetherd an optical link is used and
where the electro-optical converters are situated, that is to say on the
printed circuit board or in the optical cable. In this connection, the risk

of dammge is great eryid!; 1683 ObbledhLd B0k With FRUEICES er nanent | y

attached to a cable end *he Tase of converters installed on the
printed circuitptefereed enbadiment @ét%mdép'sqrgﬁa@rﬁﬁﬁ%éé’sﬂ‘ﬁg ip¥eRfdfent s.
During the installation, re- placenent or repair of the optical cable,
damage to the wiring circuit for the electro gptical converters may be
caused, Bnter alia, by insuff se, by shocks,

i npacts and the |ike. In addltlon the two sys- tems are not nutually

I nt er changéabl e, thag, t”%‘g‘\‘s %aﬁ%ﬁ@ieéﬁ‘? aq,bpm provwéw Ah optical

connector cannot be USed Circu oar ed wth an
embodiment of the devxce according to the invention flanked on

either side by, respectively, electrical and optical connector

10 means, and

Figure 2 shows diagrammatically, on an enlarged scale, a
partially cut-away plan view of the device according to the
invention as shown in Figure 1.

15
Detailed Description of thé Embodiment

The preferred embodiment, shown in Figure 1, of the device
for electro-optical signal conversion according to the invention or
20 termed an adapter for short, comprises a housing 1, for example
made of pléstic, At one side 2 thereof electrical contact elements
(not shown) are situated and at the opposite side 3 there are two
optical contact elements 4 for detachably making contact to an
optical plug 5 having an optical cable 6 connected thereto, for

25 example an optical cable comprising two glass fibres.

The electrical contact elements at the side 2 are designed to
make contact to an electrical connector 7 which may be situated on
a printed circuit board on which the components for the electronic
30 signal processing are arranged. Of course, this may also be an

electrical connector mounted in a frame or chassis.

At the side 3, the housing 1 is provided with an opening 8,
serving as a guide, for receiving a sheath 9 surrounding optical
35 contact elements 10 of the optical plug 5. If necessary, the
optical contact elements 4 of the adapter may be provided with
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el ectrical connector. It is observed that "NEC Fi bre Optics Catal ogue"”,
4th Edition (1986), pages 322-326, shows a |light source which conprises a
housi ng provided with el ectro-optical signa conversion neans, which

housi ng has el ectrical contact neans to be connected to an el ectrical
connec- tor andlejsesceaiotceldwint forefocudingbend goitimgethd dight @pys tfiroml the

connector, which.,. u i npect ed t . f b - Dbl .
transmitted i g%tlgfigr%lgg $‘e%§i gagt fgrt')em%?ﬁleéalli éﬁfégoﬁé)gg?%gl% e1(5t tr:tlmbal
cont act nmeans aformeraifyegovisiedcorieithen side iwish ontwardive@primgoioasednal .

Summary of the jiREh: YRoks 11 bachEGind @ MALEsR dpédieg fh0oneeuebmen

el ectrical or optical signal transm ssicon, the Invention provides an
el ectro- 8pti cal 3adhpthWg RS inbes Fecebyingi werdnas Housor FRESPHEF thed wi t h
el ectri cal _and Dd¥cheRd hooks aal, $PRRAEed in said receiving openings 13 is a boss

14 which, in the assembled state of the adapter and the optical

plug 5, engages in the opening 12 of a latching hook 11. The latch

can be uncoupled by moving the two latching hooks 11 manuall& in
10 the direction of the housing of the optical plug 5.

The optical connector plug 5 and receptable housing interface
4, 8, 13, 14 and latching hooks 11 of this type are disclosed in
U.S. patent 4,762,388 assigned to Applicant.
15
To lock the adapter to the electrical connector 7, the
housing 1 is provided at a flat side with a lever-type latching
element 15 with bosses 16 which are situated at the end and which,
in the assembled state, engage in matchingly situated openings 17
20 in the housing of the electrical connector 7. The latch can be
undone by moving the latching element 15 at the end 18 in the
direction of the housing 1. A latching element of this type is
described in the European Patent Application 401,937 iﬁ%:ég name of
Applicant.
25 _
Figure 2 shows the adapter according te Figure 1 on an
enlarged scale in which the housing 1 has been partially cut away
at the flat side remotely situated from the latching element 15.
The electrical contact elements 19 at the side 2 are designed as
30 " contact sockets for making contact to the contact pins 20 of the
connector 7. Furthermore, the electrical components for the signal
conversion mounted on a printed circuit board 21 are partially

visible.

35 Said components may comprise one or more photoelectric

converters such as a photo cell and the like and/or one or more

This §
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and el ectro-optical signal conversion neans coupl ed
-3- - t herebet ween, said electrical and opfical contact means being
situated in one or nore of the sides of the housing and being designed as

p: ug and/ or soclkﬁéhtceﬂiﬁghgeémepw&h& fa@r a URbaCtiBHt MERl b HihgS @t ) and/ or
Specti vel y. t ho PULaP P tschRFBF oARISHPRRERRES APEHHRg RS REP fetBBhabl y
| ocki ng sai d copresentrinweatiort.0Any type of converter for converting electrical
signals into optical ones or optical signals into electrical ones
5 may be used in the adapter. In order to limit the dimensions of the
adapter as much as possible, it is preferable to use integrated
semiconductor ¢ircuit components such as, for example, the
integrated circuit IC 22. The power supply to these circuit
components is obtained via one or more of the contact elements 19,

10 for example with the insertion of a resistor 23.

It will be clear that the adapter according to the invention
may be provided, at a plurality of sides of the housing 1, with
electrical and/or optical contact elements for making contact to a

15 plurality of electrical and/or optical connector means.

The optical contact elements 4 can, of course, also be
constructed as a plug contact similar to the optical plug 5, while
the contact elements 19 can be constructed as contact pins, contact

20 fingers and the like, if necessary arranged in a plurality of
mutually offset rows. The latching of the connector means at the
housing 1 may also be achieved in any manner known per se in

practice.

25 By the suitable construction of the housing 1 and the
suitable arrangement of the electrical and optical contact
elements, the adapter according to the invention can be rendered

suitable for any type of electrical and optical connector.
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be coupted-to-said adapting connector, and said electro- optical signa
conversi on means being arranged to con- vert electrical signals at said

el ectri jﬂ MHME'ﬂ”’Mﬂm into optical signéls at said optical contact
means a , Latching neans for the nutual coupling of
connectors are geﬁer%JIV known per se in& I ce. Conmpared with the

systens known in practlce the device according to the invention is
di stinguished in tha s an a

a ector_.. Th
Mvent on' s baded oft fvEe s sfScEtiRsl Hone] eatvereine icompr Ring: 4 ng
connector with hbuging () deevmied witdl eldctootaptpcal edgnalg comeersicmmenns ual |y
I nt h T
can now be. assert e d2 B SHERELER (18] Sna TARELP LRI ePLARES )0 roans
si gnal transni sspuniedstheretes G&Pﬂfc{tﬁrmd hy theft thet ei¢@rre9@1 Vi18) sand

el ectrical ‘con-o fﬂ‘%ﬁoéodthE‘teleWﬁﬂo'('i) tawwest;eseaﬂ%f%kaﬁg%ﬂts& kg the
I nvention, signals can be_transmtted electricall :y

electrical (7) and optical connector mears (5), the housing (1) is
provided with latching means (13, 14; 15, 16) for detachably

locking connecteor means (5; 7) to be coupled thereto.

2. A device according to Claim 1, wherein one or more electricai
10 contact elements (19) are designed as plug contact means situated

at one or more sides of the housing (1).

3. A device according to Claim 1 or 2, wherein one or more
electrical contact elements (19) are designed as socket contact

means situated at one or more sides of the housing (1).

15 - 4. A device according to Claim 1, 2 or 3, wherein one or more
optical contact elements (4) are designed as plug contact means

situated at one or more sides of the housing (1).

5. A device according to Claim 1, 2, 3 or 4, wherein one or more
optical contact elements (4) are designed as socket contact

20 situated at one or more sides of the housing (1).

6. A device according Claim 1, 2, 3, 4 or 5, wherein the
electrical (19) and optical contact elements (4) are situated at

opposite sides (2, 3) of the housing (1).

7. A device according to Claim 1, 2, 3, 4, 5 or 6, wherein the
25 signal conversion means (21, 22) are designed for converting

electrical signals into optical ones.

8. A device according to Claim 1, 2, 3, 4, 5 or 6, wherein the

.
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opti cal '!Hmumun@mu ,"lon I s possible using the adapt- ing connector.
Conver se ptical link can easily be replaced by an
electrical Ifnkt f'or Sex&nple in the case & nalfunction or for test

pur poses. | f a separate adaptin connect or i.s used, the risk of damage
due to nechani GiEna} FoRYersion maans c(flpr 22) 88 designed, fph Fop¥ertiss an
adapt er per mnaneptiyal sigeliseiintico edéctaptak dhesabl e. In the case of damage or
mal function in the adapting connector according to the invention, it can
easily be replaced without further installation oper- ations such as
fitting it to & optA daviaeabteordingtoaClaimnt e®,cBs cui ® o0& dwherein the

signal conversion means (21, 22) are designed for converting
5 electrical signals into optical ones and optical signals into

electrical ones.
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-4- In the preferred enbodi mrent of the device accord- ing to the
i.nventioh, the electrical and optical contact el- enents are situated at
opposite sides of the housing. Dependighg on the direction in which the
signals have to be exchanged, the electro-optical signal conver- sion
means in the device according to the i ngesdrag® can be designed for only
converting electrical signals into optical ones, for only converting
optical signals into elec- trical ones or, if S|gnal transm ssion via the
optical cable is necesAdBEVICH RQROEMQAL {S3ENALe ICONVERSIOR cessary,
separate conversion neans for only converting electri- cal signals into
optical ones and separate conversion nmeans for only converting optical
signal s i*nto el ect rik&evirreformiestronoebifidd BiTali AenveEs e hAvINg Ag, for

ex- housing (1) containing electro-optical signal conversion means (21,

22) and electrical (19) and optical contact elements (4) coupled
thereto. These electrical (19) and optical contact elements (4) are
5 designed for making contact to electrical (7) and optical connector
means (5), respectively. The housing (1) is provided with latching
means (13, 14; 15, 16) for detachably locking the connector means
"(5; 7) to be coupled thereto. Accordingly, with the device an
_ adapter having an electrical and optical make-and-break connection
10 is prdvided.
(Fig. 1)



anple, for coupling an optical connector to which a plu- rality of optical
fi bress are connect ed. The invention is explained below with reference
to a preferred enbodi nrent of an adapting ? nector ac- cording to the

i nvention. Brief Description of the EXamﬁﬁg Figure 1 shows

di agrammatically and in perspec- tive an enbodi nent of the device
according to the I nvention flanked on either side by, respectively,

el ectrical and optical connector means, and Figure 2 shows

di agrammatically, on an enl arged scale, a partially cut-away plan view
of the device according to the invention as shown in Figure 1.

Detail ed Description of the Enbodi nent

2~~~
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The preferred enbodi nent, shown in Figure 1,
sion according to the invention,

el ectro-optical signal conver-
termed an adapt- er for short,
of plastic.

conprises a housing 1,

Nosos2-3

of the adapting connect afs f or

bel ow
for exanpl e nade

At one side 2 thereof electrical

contact el e-

ments (not shown)

are situated and at the opposite side - 1 -

This is the replacement sheet
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A _DEVICE fOR ELECTRO-OPTICAL SIGNAL CONVERSION

Description

Background of the Invention

The invention relates to a device for electro-optical

- signal conversion comprising a housing provided with

electro-optical signal conversion means and electrical
and optical contact elements coupled thereto.

“The transmission of signals by optical means, for
example via a glass fibre cable, is increasingly used in
practice. In addition to the generally greater transmis-
sion capacity of optical links compared with electrical or
electromagnetic links, the former are furthermore insen-
sitive to electromagnetic phenomena such as lightning
strikes or electromagnetic pulses, it is difficult to "tap off*
signals and there is no danger of electromagnetic radi-

~ ation as a result of the antenna fuction of the cable.

If the signal processing takes place electronically,
an electro-optical signal conversion has to be carried
out. In practice, two different systems can, in principle,
be distinguished for this purpose.

In the one case, such as described by US-A-
4,678,264 and US-A-4,762,388, one or more electro-
optical converters are permanently installed on the print-
ed circuit board which carries the components for the
electronic signal processing. In this case, the optical ca-
ble may be permanently connected or connected via an
optical connector joint to said converters. In the other
case, such as described by US-A-4,756,593, US-A-
4,720,630 and DE-A-3,524,430 an end of the optical ca-
ble is permanently connected to one or more electro-
optical converters which may be connected in turn, per-

manently or via an electrical coanector joint. tothe elec-
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3 there are two optical contact elements 4 for detachably nmeking contact to
an optical plug 5 having an optical cable 6 connected thereto, for exanple
an optical cable conprising two glass fibres. The el ectrical contact

el enents at the side 2 are de- signed to nake contact to an el ectrica
connector 7 which may be situated on a printed circuit board on which the
conponents for the electronic signal process- ing are arranged. O course,
this may also be an elec- trical connector nDunted in a frame or chassis.

Ui de. for recei ving iNeRBAIRtR08E Usshin RERSiEs Bath dirtes e Brents 10 of
tgg ?gﬁi ﬁgl Eleugm%d\dafnta gedthatityis méwesm mknow imcadeancenthatd of td he
the 11 ght rays |rdmipreayadions e, §§8%P§9°§€imé HleboHR 3ot o' £ Phe
housing 1, the fomprecessing oveans, whethenan epticaldink is usag and spri ng-

where the electro-optical converters are situated, that is

to say on the printed circuit board or in the optical cable.

In this connection, the risk of damage is greater in the

case of electro-optical converters permanently attached

to a cable end than in the case of converters installed

on the printed circuit board for the electronic signal

processing components. During the installation, re-

placement or repair of the optical cable, damage to the

wiring circuit for the electro-optical converters may be

caused, inter alia, by insufficiently careful or rough use,

by shocks, impacts and the like. In addition, the two sys-

tems are not mutually interchangeable, that is to say an

optical cable provided with an optical connector cannot

be used with a printed circuit board provided with an

electrical connector.

It is observed that "NEC Fibre Optics Catalogue®,

4th Edition (1986), pages 322-326, shows a light source

which comprises a housing provided with electro-optical

signal conversion means, which housing has electrical

contact means to be connected to an electrical connec-
tor and optical contact means to be connected to an op-

tical connector, which in turn is connected to a fibre ca-
ble able to transmitted light signals received from the
light source. The electrical contact means ar arranged
to receive electrical modulated input signal.

Summary of the Invention

In order to provide a free choice between electncal

~ or optical signal transmission, the invention provides an

electro-optical adapting connector comprising a hous-

ing provided with electrical and optical contact means
and electro-optical signal conversion means coupled

This is the replacement sheet
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| oaded | at chi ng hooks 11 each having a slot-type open-

ing 12. At the side

3, the housing 1 has receiving open- ings 13 for receiving the |atching

hooks 11. Situated in said receiving openings 13 is a boss 14 which,
assenbl ed state of the adapter and the optical plug 5 engages in the

in the

opening 12 of a latching hook 11. The lagch can be uncoupl ed by noving the

two | atching hooks 11 manually in the direction of the housing of the
The opti cal connector plug 5 and receptabl e hous-
interface 4, 8, 13, 14 d | at chi.n

U.S. patent 4,762, ﬂ@% d%ﬂ

opti cal

pl ug 5.

i ng

e ., are disclosed in

{aland botlal bl tbealis (o " to | he

el ectrical connect beirng sttllatedulsm@dr rruorprcnfvtheesides of thedioussidg with a

| ever-type |atching g BHF{H dbsighéd fWPRRS aHIdP sBRKBE BorithbfbRst

ments for contacting mating socket and/or plug contact
elements of electrical and optical connector means, re-
spectively, the housing being provided with latching
means for detachably locking said connector means to
be coupled to said adapting connector, and said electro-
optical signal conversion means being arranged to con-
vert electrical signals at said electrical contact means
into optical signals at said optical contact means and/or
_vice versa. Latching means for the mutual coupling of
—connectors are generally known per se in practice.
Compared with the systems known in practice, the
device according to the invention is distinguished in that
it , acts as an adapting connector.
The invention is based on the idea of providing an
~ electro-optical adapting connector with which, if desired,

- electronic processing means can mutually interchange
signals via an optical link. The electronic processing -

means can now be assembled even without previous
knowledge of the manner of signal transmission as is
usual for making contact thereto via an electrical con-
‘nector joint. Without using the device according to the
invention, signals can be transmitted electrically, while
optical signal transmission is possible using the adapt-
ing connector. Conversely, an original optical link can
easily be replaced by an electrical link, for example in

“the case of malfunction or for test purposes.

If a separate adapting connector is used, the risk of
damage due to mechanical effects is furthermore less
than in the case of an adapter permanently connected
to an optical cable. In the case of damage or malfunction

in the adapting connector according to the invention, it
can easily be replaced without further installation oper-
ations such as fitting it to an optical cable or on a printed

circuit board.
This is the replacement sheet
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situated openings 17 in the housing of the electrical connector
| at ch can be undone by nov- ing the latching elenent 1 5 at the
the direction of the housing 1. A latching elenment of this type is de-
scribed in the European Patent Applicatigpn 401,937 int he nanme of

Appl i cant.

enl arged scale in which the housing 1 has been

In the preferred embodiment of the device accord-
ing to the invention, the electrical and optical contact el-
ements are situated at opposite sides of the housing.

Depending on the direction in which the signals
have to be exchanged, the electro-optical signal conver-
sion means in the device according to the invention can
be designed for only converting electrical signals into

optical ones, for only converting optical signals into elec-
trical ones or, if signal transmission via the optical cable

the end and which, in the assenbled state, engage in matchingly

7. The

end 18 in

Figure 2 shows the adapter according to Figure 1 on an

is necessary in two directions, for both. If necessary,

separate conversion means for only converting electri-
cal signals into optical ones and separate conversion
—fheans for only converting optical signals into electrical
ones may be accommodated inside one housing, for ex-
ample, for coupling an optical connector to which a plu-
rality of optical fibres are connected.
-The invention is explained below with reference to

" a preferred embodiment of an adapting connector ac-

cording to the invention.

Brief Description of the Drawing

Figure 1 shows diagrammatically and in perspec-

tive an embodiment of the device according to the

invention flanked on either side by, respectively,
electrical and optical connector means, and

Figure 2 shows diagrammatically, on an enlarged
scale, a partially cut-away plan view of the device
according to the invention as shown in Figure 1.

- Detailed Description of the Embodiment

The preferred embodiment, shown in Figure 1, of
the adapting connector for electro-optical signal conver-
sion according to the invention, below termed an adapt-
er for short, comprises a housing 1, for example made

Thhistheremacementsheet
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partially cut away at the flat side renotely situated fromthe |atching

el enent 15. The electrical contact elenents 1 9 at the side 2 are designed
as contact sockets for nak- ing contact to the contact pins 20 of the
connector 7. Furthernore, the electrical conponents for the signal
conversion nounted on a printed circui4 Soard 21 are partially visible.
Sai d conponents nmay conprise one or nore pho- toelectric converters such as
a photo cell and the |like and/or one or nore light emtting el enents such
as an LED ("light emtting diode"). This is not, however, of im portance

for the understandldf &f th“pé g@ gvtz_{btrgﬁggé\?%léd%mh&@éerter for

converting electrlca als | tical gnals into

el ectrical ones mayngat % a&&eﬁﬁl@tedlaf‘@ﬁ@@? QPAQSHS S’ di nen-
sions of the adapt@tmemhmo ﬁeal@cbmadttelememsmmbietathab

Fnteorat o sem conyelgl LT S URURIA (UG s Navil o GBRLRI 11

I nt egr at ed circuit
cable 6 connected thereto, for example an optical cable

comprising two glass fibres.

The electrical contact elements at the side 2 are de- -
signed to make contact to an electrical connector 7
which may be situated on a printed circuit board on
which the components for the electronic signal process-
ing are arranged. Of course, this may also be an elec-
trical connector mounted in a frame or chassis.

At the side 3, the housing 1 is provided with an
opening 8, serving as a guide, for receiving a sheath 9
surrounding optical contact elements 10 of the optical
plug 5. If necessary, the optical contact elements 4 of
the adapter may be provided with lenses (not shown)
for focusing and guiding the light rays from-the optical
plug 5. To latch the optical plug 5 to the housing 1, the
former is provided on either side with outwardly spring-
loaded latching hooks 11 each having a slot-type open-
ing 12. At the side 3, the housing 1 has receiving open-
ings 13 for receiving the latching hooks 11. Situated in
said receiving openings 13 is a boss 14 which, in the
assembled state of the adapter and the optical plug 5,
engages in the opening 12 of a latching hook 11. The
latch can be uncoupled by moving the two latching
hooks 11 manually in the direction of the housing of the
optical plug 5.

The optical connector plug 5§ and receptable hous-
ing interface 4, 8, 13, 14 and latching hooks 11 of this
type are disclosed in U.S. patent 4,762,388 assigned to
Applicant.

To lock the adapter to the electrical connector 7, the
housing 1 is provided at a flat side with a lever-type
latching element 15 with bosses 16 which are situated
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power supply to these circuit conponents is obtained via one or nore of the
cont act el enments 19, for exanple with the insertion of a resistor 23.

It will be clear that the adapter according to the in- vention nay be
provided, at a plurality of sides of the housing 1, with electrical and/or
optical contact ele- nments for making-céntact to a plurality of electrical
and/ or optical connector neans. -7-

at the end and which, in the assembled state, engage
in matchingly situated openings 17 in the housing of the
electrical connector 7. The latch can be undone by mov-
ing the latching element 15 at the end 18 in the direction
of the housing 1. A latching element of this type is de-
scribed in the European Patent Application 401,837 int
he name of Applicant.

Figure 2 shows the adapter according to Figure 1
on an enlarged scale in which the housing 1 has been
partially cut away at the flat side remotely situated from
the latching element 15. The electrical contact elements
19atthe side 2 are designed as contact sockets for mak-

'xng contact to the contact pins 20 of the connector 7.
Furthermore, the electrical components for the signal
conversion mounted on a printed circuit board 21 are
partially visible.

Said components may comprise one or more pho-

_toelectric converters such as a photo cell and the like
and/or one or more light emitting elements such as an
LED ("light emitting diode"). This is not, however, of im-
portance for the understanding of the present invention.
Any type of converter for converting electrical signals
into optical ones or optical signals into electrical ones
may be used in the adapter. In order to limit the dimen-
sions of the adapter as much as possible, it is preferable
to use integrated semiconductor circuit components
such as, for example, the integrated circuit IC 22. The
power supply to these circuit components is obtained
via one or more of the contact elements 19, for example

- with the insertion of a resistor 23.

It will be clear that the adapter according to the in-
vention may be provided, at a plurality of sides of the
housing 1, with electrical and/or optical contact ele-
ments for making contact to a plurality of electrical and/
or optical connector means.
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The optical contact elenents 4 can, of course, also be constructed as a
pl ug contact simlar to the optical plug 5 while the contact el enents 19
can be construct- ed as contact pins, contact fingers and the like, if nec-
essary arranged in a plurality of nutually offset rows. The | atching of the
connector neans at the housing 1 may al §o.be achi eved in any manner known
per se in practice. By the suitable construction of the housing 1 and
the suitable arrangenent of the electrical and optical contact el enents,

t he adapter according to the invention can be rendered suitable for any
type of electrical and optical connector.

The optical contact elements 4 can, of course, also
be constructed as a plug contact similar to the optical
plug 5, while the contact elements 19 can be construct-
ed as contact pins, contact fingers and the like, if nec-
essary arranged in a plurality of mutually offset rows.
The latching of the connector means at the housing 1
may also be achieved in any manner known per se in
practice.

By the suitable construction of the housing 1 and
the suitable arrangement of the electrical and optical
contact elements, the adapter accordingto the invention
can be rendered suitable for any type of electrical and
optical connector. :
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Cainse 1. An electro-optical adapting connector conprising a housi ng
(1) provided with electrical (19) and optical (4) contact neans and

el ectr [ g | on- ver si on neans (21, 22) coupled
therebimuul“ﬁmuﬂrﬂllltl ectrical (19) and optical (4) contact neans being
situated I8 ohe br hor'e of the sides of Bhe housing (1) and being

desi gned as plug and/or socket con- tact elenents for contacting mating
socket and/or pl ug contact elenents of electrical (7) and optical

claims

1. An electro-optical adapting connector comprising a

housing (1) provided with electrical (19) and optical

(4) contact means and electro-optical signal con-

version means (21, 22) coupled therebetween, said

electrical (19) and optical (4) contact means being

situated in one or more of the sides of the housing

(1) and being designed as plug and/or socket con-

tact elements for contacting mating socket and/or

plug contact elements of electrical (7) and optical

(5) connector means, respectively, the housing (1)

- being provided with latching means (13, 14, 15, 16)

for detachably locking said connector means (5; 7)

to be coupled to said adapting connector, and said

-electro-optical signal conversion means (21, 22)

being arranged to convert electrical signals at said

electrical contact means (19) into optical signals at
said optical contact means (4) and/or vice versa.

2. Adevice according to Claim 1, wherein the electri-
cal contact elements (19) are situated at different
sides of the housing (1).

- . 3. Adevice according to Claim 1 or 2 wherein the op-
tical contact elements (4) are situated at different
sides of the housing (1).

4. A device according to Claim 1, 2 or 3, wherein the
electrical (19) and optical contact elements (4) are
situated at opposite sides (2, 3) of the housing (1).

- 5, A device according to Claim 1, 2, 3 or 4, wherein

the signal conversion means (21, 22) are designed
for converting electrical signals into optical ones.
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(5) connector means;—+espectively, the housing (1) bei ng provided with

| ‘at chi ng rrean 14: 15, 16) for detachably | ocking said connector
means (5; 7) ,I'Qg d to said adapting connector, and said

el ectro-optica sion nmeans (21, 22) bei ng arranged to
convert electrical si gnan at said -e9eetrical contact neans (19) into
optical signals at said optical contact neans (4) and/or vice versa.

2. A device according to Caiml, wherein the electri- cal contact

el enents (19) -are situated at different sides of the housing (1). 3. A
device according to Caim1 or 2 wherein the op- tical contact elenents
(4) are situated at different sides of the housing (1). 4. A device

according to Caim@, ZAdevicevéiecardingto Claim 1, 2, 3 or 4, wherein
the signal conversion means (21, 22) are designed
- for converting optical signals into electrical ones.

7. A device according to Claim 1, 2, 3 or 4, wherein
the signal conversion means (21,22) are designed
for converting electrical signals into optical ones
and optical signals into electrical ones.
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el ectrical (19) and optical contact elenents (4) are situated at
opposite sides (2, 3) of the housing (1). 5. A device according to Caim

1, 2, 3 or 4, wherein t he signal conversion neans (21, 22) are designed
for converting electrical signals into optical ones.

- 10 -

Abstract

A DEVICE FOR ELECTRO-OPTICAL SIGNAL CONVERSION

A device for electro-gptical signal conversion having a
housing (1) containing electro-optical signal conversion means (21,
22) and electrical (19) and optical contact elements (4) coupled
thereto. These electrical (19) and optical contact elements (4) are
designed for making contact to electrical (7) and optical connector
means (5), respectively. The hoqsing (1) is provided with latching
means (13, 14; 15, 16) for deéachably locking the connector means
(S; 7) to be coupled thereto. Accordingl}, with the device an
adapter-having an electrical and optical make-and-break connection
is provided.

(Fig. 1)
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6. A device according to Caim1, 2, 3 or 4, wherein t he signal
‘conversion neans (21, 22) are desiigned- -~ for converting optical signals
into electrical ones. 7. A device according to Claim1, 2, 3 or 4, wherein
t he signal conversion neans (21, 22) are designed for converting
electrical signals into optical- ones and optical signals into

el ectrical ones.
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