1 TITLE OF THE | NVENTI ON CONNECTI NG APPARATUS BACKGROUND COF THE | OI\ItI'QIOCQI' 2
Tield of the Invention This invention relates to a connector apparat IPOS
More particularly, it relates to a connector apparatus for interconnecting.
at | east two el ectronic equipnments. Description of the Related Art The

radi o transm ssion technique for transmtting data signals exploiting
infrared rays is extensively applied flor renote control for video or audio
equi pnent such as a television receiver or tape recorder. In keeping up

Wi th com ngirpEOoW €88 Pf +ggy of the information processing system such
as a personal conputer, this sort of the.radio signal transm ssion

techni que ICONNEDTING ARARRYUS transm ssion techni que for data signals for
i nterconnecting a main conputer unit and its peripheral or term nal

devi ces. TRACHEROUYNDSORt BHRNINVENTION s sort of the signal transm ssion
technique is prescribed as Infra-red Data Association (IrDA) standard. The
radi o si gndlieldafdntbei bAveysi®®n under the IrDA standard is characterized

by 1ow output, diectivity with the center anale ol 13180hlueShalls ange

particularly, it relates to a connector apparatus for
interconnecting at least.two electronic equipments.
Description of the Related Art

The radio transmission technigue for transmitting data
signals . exploiting infféféd rays is extensively applied for
remote controlhfor video or audio equipment such as a
television receiver or tape recorder. In keeping up with
coming into widespread use of the information processing
system, such as a personal computer, this sort of the radio
signal transmission technique is'also applied as a
transmission technique for data signals for interconnecting a
main computer unit and its peripheral 6r terminal devices. The
design statement for this sort of the signal transmission
technique 1is prescribed as Infra—red'Data Association (IrDA)
standard.

The radio signal transmission system under thg IrDA
standard is characterized by low output, directivity with the
center angle of 15°, short-range communication up to 1 m and
one—fop— one or one—for—N intér—equipment interconnection.

Therefore, the radio signal transmission based on the IrDA



¥

one-for- one or one-for-N inter-equipnent interconnection. Therefore, the
radi o signal transmi ssion based on the IrDA standard has a nunber of
nmeritorious effects, such that data transm ssion can be done easily by
installing the equipnents | oaded with the correspondi ng functions in
proximty to each other, that painstaking interconnection operations or

m st aken interconnections may be elin]nated, that spatial efficiency may be
i nproved by elimnating nunerous conrfection cables, and that power source

processi ng can be sinplified by electricall rating the equi pnents .from
one anot het a"ﬂ?é'dedﬁspﬁeﬁt“"@ﬁﬁf BFn{“ﬁﬁlf‘Brfﬂésl?%g\e%'i%\nosd’r“d‘ Yy&edd ped

above. | ol Heleurfil 32! 0 ! 053,20CnP! M phot oAl 9, (U4 Bind: el Vi ng

el enents) as a e an ceivin enent

respect i veia'ad@&lduacmaet& tcroaq-%rglp'a%aqa/gr @ﬁﬁeueﬂsumtpf&ﬁnp@ﬁlw et he
equi prent for facing the light-emtting and light-receiving el ements. The

transm ssiwthem, ttiodt tgea rdetiak imgadiatiessbanteedopt oparaeione omatisdekeral ong
with the light emtting elenment for converting an electrical signal into a
light signirterrPrnagiutanmdrashder eddminageri ghhasi gpatiah eblic anay for

transformng data,  signals transmtted froma comruni cat |
gy be improved by e11m1na€%ng numerous connect?on cables, and

that power source proeessing can be simplified by electrically
separating the cquipments from one another.

The equipment cqnforming'to the IrDA standard, as
described above, include an IR emitting devices and PIN
photodiodes (light-receiving elements) as a light-emitting
module and as a light receiving element, respectively, and a
data transmission/reception unit in a casing of the equipment
for facing the light—-emitting and light-receiving elements.
The transmission unit of the data transmission/reception
device includes, along with the light emitting element for
converting an electrical signal into a light signal and
outputting the resulting light signal, a modulator fcr
transforming data signals transmitted from a communication
controller UART into electrical signals and a
transmission/.reception circuit fcr driving the light emitting
element.

The receiving unit of thé data transmission/reception
device is made up of the light receiving element for

transferring a light signal into an electrical signal and a'
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controller UART into electrical signals and a transm ssion/.reception
»circuit for driving the light emtting elenent. The receiving unit of the
data transm ssion/reception device is nade up of the light receiving

el ement for transferring a light signal into an electrical signal and a

3 reception circuit for anplifying and wave-shaping the photo- el ectrical
signal received by the |light receivi element. In the IrDA standard, .a
state devoid of IR signal is defined as [err]1l', while a state in which an
IR pulse of 1.6, s to, 3/16 bit tinme has been detected is defined as [err]0O'.
Ther ef or eTeERBR R F 1A turdiar iamRldded ngnaPR YRVEeFPEBINE iR Wi t e

noi se, re Lhg. i 0i _S€,. : S AR Li; . - S | f.1.ed

wavel engt EY%%Q%( #)%née:%éunsaq] irgeﬁcte,ﬁ}%?; b?ortlhgorlkgg%l ggﬁg%ggﬁ nég)fa Jedts'pelcnl fied

IR rays. WMRanwhbA €stande¥PUlLls tIH HBvioI dMBEE IHPsPEnal NBs Na&PIAEY @fs UNi t 1
and plural peripheral devices, such as a nonitor 2, a keyboard 3, a printer

4 or an emflérnehihenorstdate ain sthowh iam ERgpilsandfdat @ siymadsicdnitbe
transmtted between these unit or devices. To this end, various system
equi pment §ime has been detected is defined as @0’ . Therefore, the
receiving unit includes an IR filter for reducing white noise,
removing optical noise, such as IR light of a non-~specified
w&velength or extraneous light, and for correctly detecting
the specified IR rays.

Meanwhile, a computer system is made up of & main
coﬁputer unit 1 and plural peripheral devices, such as a
monitor 2, a keyboard 3, a printer 4 or an external memory 5,
as shown in Fig.l, and data signais can be transmitted between
these uniﬁ or devices. To this énd, various system equipments
are usually interconnected by a connector cable, sgch that a
number of connection cables are'required to deteriorate the
sp@tial efficiency, while raising various inconveniences, such
as mistaken interconnections.

In such compﬁter systems, transmission of data éignals
betwéen the unit or devices making up the system can be
performed without using connection cables by exploiting the
radio signal transmission system for data signals employing
infrared rays based on the above-described IrDA standard, as

shown in Fig.1.

On the other hand, portable equipments, such as notebook



are usually interconnected by a connector cable, such that a nunber of
‘tonnection cables are required to deteriorate the spatial efficiency, while
rai sing various inconveni ences, such as m staken interconnections. In such
“conput er systens, transm ssion of data. signals between the unit or devices
maki ng up. the system.can be perfornmed w t hout using connection cabl es by
exploiting the radio signal transm ssign systemfor data signals enploylng
i nfrared rays based on the above-described IrDA standard, as shown in

Fig.1. On the other hand, portable equi Emants such as not-ebook type
per sonal COMRRURETSOR 1pSPMRLETFNPEr RAF Bh1eet A ABPEBIRR P2 L) so have

cone into w des ad s n.these portabl e ui n 18 are being
made for II’ﬁI‘(P(fﬁCI ng & radllhgvgl gcr?g trrg'lnslﬁlqusi(salg n ggs‘ﬁemfor {}P%s; si gnal s by

enpl oyi ng ey AN &gTEHreed h&@%m%&%”d%%@'ﬂﬁ?' hRdet FSPSTASS Al g dat a
signal s between associated unit or devices without the necessity of

provi di ng sedli«¢ ad igghadlontaaismin siohl eysteéhefpaddatai ghghal s amg nemsl ayisy/ st em
for data signals, based on the IrDA standard, has such defects that the
dat a si gnathe rebpve-gesrdriatiest drdd isd agdasdoenahd ingptosnaniesion of

data signals between associated unit or devices without the
necessity of providing dedicated connection cables.

The radio signal transmissfon system for data signals,
based on the IrDA standard, has such defects that the data
signal transmission distance is as short as approximately 1 m,
power consumption is large and the system is weak against
optical noisé. The ra&io signal tpansmission system for data
signals, based on the IrDA standard, has an additional defect
that, since there is no means for confirming that data
transmission is being performed correctly between the unit or
devices, the user feels uneasy as to whethér or not data
communication is actually procéeding correctly.

For example, in the abdQe—described pdmputer system, it
is extremely difficult to install the_unit or devices making
up the system so that the data transmission/reception devices
will be located within the center angle of 15°. Therefore, in
the computer system, plﬁral data transmission/reception
devices are provided in the main computer unit 1, as shown in
Fig.1l, so that the peripheral devices, namely the monitor 2,

keyboard 3, printer 4 or the external memory 5 will be



power consunption is large and the systemis weak agai nst optical noise.
‘The radi o signal transm ssion system for data signals, based on the IrDA"
standard, has an additional defect that, since there is no neans for
confirmng that data transmi ssion is being perforned correctly between the
unit or devices, the user feels uneasy as to whether or not data

comuni cation is actually proceeding 8orrectly. For exanple, in the
above-descri bed conmputer system it is extrenely difficult to install the

It devi Ki . th t “th he _dat . .
?P;ns(r)n'r ssie\éhfggﬁg‘gﬁ‘gﬁe‘gg’ﬂ cagsc’s'%//ﬁsﬁe"rpﬁsé’?’leoé%?g&lﬁ?ﬁfﬁ YHED (R 1% ihgl e of
15[err]. T@S}axsteaﬁ,uwttbeéom&ﬂc%rné@ﬁ32&3 RbULAt 9818hat the main

transm ssion/reception devices are provided in the main conputer unit 1, as
shown in Figmputed 4R 1hes RAUMPNSE And®UIKSS inN8iELY WRELOTHY iy 2,
keyboard 3, printer 4 or the external nmenory 5 will be 5 interconnected
in a one-foostd®.rel ationship wwth the main conputer unit 1 as the center.

The result is that the main conputer unit 1 is conplex and bul ky in size,
whi | e bei ng cost!PyeORBFeotR?, aBRYAIRRASTISSE CRBRVEBRpBY BFSByRY%Ift has a

drawback that the unit or devices are placed on respective
table in a disorderly state, such that, if doéﬁﬁéﬁts or files
are placed between the main computer unit 1 and the perifheral
devices or if the user extends his or her hand or arm into the -
space between the unit and the beripheral devices., data
signal transmission is interrupted transiently.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention.to
provide a connector apparatus which resolves the above-
mentioned problems. |

In one aspect, the preéent invention provides a connector
apparatus for interconnecting at least two electronic
equipments each having an input/output unit including a
transmission portion and a reception portion for enabling data
transmission/reception between the electronic equipments. The
connector apparatus includes at least a cable and a pair of
connecting portions provided at both ends of the cable. Each
connecting portion has a magnet portion for being attracted by
the equipment and a limiting portion for limiting the

rotational position at the time of connection thereof to the
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drawback that the unit or devices are placed on respective table in a

‘di sorderly state, such that, if docunents or files are placed between the
mai n conputer unit 1 and the peripheral devices or if the user extends his
or her hand or arminto the space between the unit and the peripheral

devices., data signal transmssion is interrupted transiently. SUMVARY OF
THE I NVENTION It is therefore an objegt of the present invention to provide
a connector apparatus which resol ves the above- nentioned problens: In one

t, th r.esent i nyventi proyi de connector apparatus for
?ﬁfg?connegﬁgﬁfmgP%Féaéf2bmgﬂﬁlEﬁgfoﬂ?cf ﬁu'{b&ﬁn%?ﬁi%ﬁ?qﬁayﬁnéh&n
i nput / out pHonRick inBChYdk 88 }Bagﬁg1§fé9€r€wfé'éqk% 51Jfﬂyﬂy”egﬁspg%tlon
for enabling data transm ssion/reception between el ect’'roni ¢ ‘equi pnents.

The connecttafe appdeatawe hBtHUdRStAE Leasé &rf Cabdll Al uteai r of connecting
portions provided at both ends of the cable. Each connecting portion has a

magnet por tirgmsmgissionigeaeptdonedibh the expupieuntpwndira tis mift ithg portion
for limting the rotational position at the time of connection thereof to
t he 6 equipments.

In another aspect, the present invention provides a
connector apparatué for interconnecting at least two
electronic equipments each having an input/output unit
including a transmission portion and a reception portion for
enabling data transmission/reception between the electronic
equipments. The connector apparatus includes at least two
cables and a pair of connecting portions for hoiding both ends
of the cables, each connectiﬁg portion having a magnet portion
for beiﬁg attracted by the equipment and a limiting portion
for limiting the rotational position at the time of connection

_thereof to the equipments7 With the ends of the cables
connected by the connecting portions to thé electronic
equipments, the ends of the cables are held in the state of
enabling data transmission/reception witﬁ the input/output
units of the equipments.

In yet another aspect, the preseﬁt invention provides a
connector apparatus for interconnecting at least two
.electronic equipments each having an input/output unit
including a light emitting portion and a light receiving

portion for enabling data transmission/reception between the



>

equi pnents. Wth the ends of the cable connected by the connecting portions
to the electronic equipnents, the ends of the cable are held in the state
of enabling data transm ssion/reception with the input/output units of the
equi pnents. In another aspect, the present invention provides a connector
apparatus for interconnecting at |east two el ectronic equi pnents each
having an input/output unit includingZ7a transm ssi-on portion and a
reception portion for enabling data transni ssion/reception between the

~electronic 'Qgﬁ ts. The connegtor apparatus includes at | east two cabl es
and a pai reg‘?&connerlctelqﬁ’dpBSPtglsc')nghFoWﬁg?ﬁl AY HRIFERE Yieludesc st es, each

connect i ng; Agsd 11> ARG 12 FIBERE! aHleLi pRifoss b@éﬁ&@e@éf&%&f&%‘%é RSr

equi pnent and a limting portion for limting the rotatio position at
the tinme ofio e ddtan enfder ed@f the bpeiequi pibeés, MM ddmeandngof the
cabl es connected by the connecting portions to the el ectronic equi pnents,
the ends oPorhion divdneaec maghdti porhéont five éimmadt § raptoat dy the
transnission/rquftion wi th the input/output units of the equipnments. In

yet anot heF T4 t ang aprlég'éﬁtinﬁhgéﬁﬁeﬂ_ pPBv HBEt ing ot e teimparlat us
koo CROPEELL Rt 9 RLEGLEPPRE FALETENYS SOCIMRAD | g
With the ends of the optical fibers connected by the
connecting.portions to the electronic equipments, the ends of
the optical cables are held at positions f&cing the
input/output unit.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1l shows a structure of a computer system exploiting
the radio signal transmission system for data signals
exploiting infrared rays in accbrdance with the IrDA standard.
Fig.2 is a schehatic exploded perspective view for
illustrating the connector apparatus according to the present
invention.
Fig.3 is a schematic side view showing the connector
apparatus shown in Fig.2.
Fig.4 is a schematic front view showing the connector
apparatus shown in Fig.2.
Fig.5 is a schematic longitudinal cross—sectional view
showing a connector apparatus according to a second embodiment.

of the present invention.

Fig.6 is a schematic front view showing the connector



portion for enabling data transni ssion/reception between the 7

el ectroni c equi pnments. The connector apparatus includes at |east two
optical fibers and a pair of -connecting portions for hol ding both ends: of
the optical fibers, each connecting portion having a magnet portion for
being attracted by the equipnent and a limting portion for limting the
rotational position at the tinme of cdhnection thereof to the equi pnents.
Wth the ends of the optical fibers connected by the connecting portions to

the el ectrqnj [ Sent ends of the optical cables are held at
posi ti ons “&%@?ﬁgg?hgﬁﬁﬂ%ué?oﬁf%u?- unit. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig.1l shows a $ﬁ%U¢t@EeaogcﬁeﬁQHPHt§6n§Y§ﬁé¥Eéﬁq¥fﬂééJHbédv%nhﬁdRQe&igna[
transm ssion systemfor data signals exploiting infrared rays in accordance

with the |sHoAvistgamdapdneFitgr2appanataseantoed exgl osled treimspenthiodd meingw f or

il lustrating the connector apparatus according to the present invention.

Fig.3 is @kdthenmriecestddnyrewisneni ng the connector apparatus shown in

Fig.2. Fig.8 is a schematic front view showing a a connector.
"apparatus according to a fourth embodiment of the present
invention. |

Fig.9 is a schematic front view showing a modification
of a connector apparatus according to the pfesent invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the.drawings, preferred embodiments of the
present invention will be explained in detail.

In the following description, a connector apparatus for
interconnecting electronic equipments, Such as a personal
cbmputer and a printer as a peripheral device, is taken as an
example. |

The connector apparatus embodying the present invention
is connected to two electronic equipments 30, 36 constructed
.in accordance with design statements conforming to the IrbDA
standard for enabling eichange_of data signals between these.
equipments 30, 30 in accordance with the -IrDA standard. Figs.z
to 4 illustrate a first embodiment of the present invention in
which a connector apparatus 10 is made up of a pair of optical
fibvers 11, 12, a pair of fitting members 13A, 13B in which are

inserted and secured both ends 19, 20 of the optical fibers



Fig.4 is a schematic front view showi ng the connector apparatus shown in
‘Fig.2. Fig.5 is a schematic |ongitudinal cross-sectional view show ng a
connector apparatus according to a second enbodi nent of the present
invention. Fig.6 is a schematic front view show ng the connector 8
apparatus shown in Fig.2. Fig.7 is a schematic |ongitudinal cross-sectional
vi ew showi ng a connector apparatus acqfrding to a third enbodi nent of the
present invention. Fig.8 is a schematiT front V|eM/shomnng a a connector

Fig.9
appar at us agcoy ? rghé(g algug%hmggggg ggglca I%n bf qﬁﬁbgigntlon I g.

is a schematic Ttont showi n F1ig paratus

accor di ng hembdées plraaserltaﬂ '&%%@Eh@.ﬁteDE?@BiEg | 6OL AL (R JRRERRER
EVMBODI MENTS Referrlng to the drawi ngs, preferred enbodi nents of the pr esent

i nventi on Wwréhsiss ebgpl/aievegtiiondanait! 30Anof heaéwl équi pigertesor.i ption, a

connect or apparatus for interconnecti ng el ectronic EC]UI prments, such as a

per sonal For the optical fibers 11, 12, multi-mode optlcal fibers
50 to 100 m in diameter, frequently used for transmission of
data signals in general, are used. Each of fhe optical fibers
11, 12 is made up of a core and a cladding sufrounding the
outer periphery of the core, in a known manner. The light
entering one ends 19A, 20A of the optical fibers 19, 20 are
conducted in the optical fibers 19, 20 substantially without
leakage to outside so as to be radiated at the opposite ends
19B, 20B. Moreover, the optical fibers 11, 12 are sufficiently
flexible over their entire lengths. The optical fibers 11, 12
may have their outer peripheral surfaces coveréd with a
protective coating.

Each of the fitting members 13A, 13B is molded from an
electrically insulating synthétic resin material substantially
in the shapé of a rectangular block, and has a major surface
15A and an opposite side major surface 15B though which are
bored first optical fiber fitting holes 16A, 16B and second
.optical fiber fitting holes 17A, 17B spaced apart from fhe
holes 16A, 16B in the longitudiﬁal direction (in the-up—and—
down direction in Figs.2 and 3).

Each of these fitting members 13A, 13B has a longitudinal

lateral side 18A formed as an arcuately-contoured peripheral



conputer and a printer as a peripheral device, is taken as an exanple. The
‘connect or apparatus enbodying the present invention is connected to two

el ectroni c equi pmrents 30, 30 constructed in accordance wth design
statenents conformng to the IrDA standard for enabling exchange of data
signal s between these equipnments 30, 30 in accordance with the IrDA
standard. Figs.2 to 4 illustrate a fifgt enbodi nent of the present
i.nvention in which a connector apparatus 10 is made up of a pair of optical
fibers 11, 12, a pair of fitting menbers 13A, 13B in which are inserted and

secured botdFidsds and, aBO°BP°FhEeob%F%§$1f?k&ﬁslsB fprped p5 &3RG2R&Bair of
magnet nenber.s ,14A,

13A 3B f
means f|tt(ﬁfﬁﬁ?%§adafﬁrff§ﬁsn&égfoﬁ??%%% ibEie rd Uit %§HIC%Q§§;®ﬁ&§§qu%;2?
30. For tﬁg}equéﬁﬁ+-f:$h $ith1 %2th”yégbegpd€oopﬁéc%ﬂnéﬂéﬁﬂfiaﬁo to 100 min

di anet er tly use or transm ssion of data signals in general, are
used. Eachipfeddi®mplasC@hokwinb@bsFig.212 wstHatiRe upi Ofirkg amimbeand 3a ,cCl addi ng
surroundi ng the outer periphery of the core, in a known manner. The | i ght
enteri ng otlee efvidss t1 FA t tA0K (B!bltehéﬁépblfcahefﬂbeustigy xntgured

perlpheral lateral surface 18A is used for transm1ss1on, while
the second fitting hole 17A of the planar peripheral lateral
surface 18B is used for reception, as shown in Fig.4.
Similarly, with the fitting member 13B, the first fitting hole
16B of the arcuately-contoured periphéral lateral surface 18A
is used for transmission, while the second fitting hole 17B of
the planar peripheral lateral surface 18B is used for
reception, as shown in Fig.4.

Therefore, the laterAI sides 18A, 18B of the fitting
member 13A in the longitudinal direction constitute portions:
setting the relative position of the optical fibers 11, 12
with respect to a light emitting element 35 and a light
rgceiving element 36 of an electronic equipment 30, as will be
_explained subsequently. Meanwhilé, the outer peripheral edges
of the major surfaces 15A of the fitting members 13A, 13B are
chamfered 0 as to operate for guiding the fitting members
when the fitting members éré fitted into the data
transmission/reception unit 30A of the electronic equipment
30, as will be explained subseguently.

With the above—-described fitting members 13A, 13B, both



conducted in the optical fibers 19, 20 substantially w thout |eakage to
outside so as to be radiated at the opposite ends 19B, 20B. Moreover, the
optical fibers 11, 12 are sufficiently flexible over their entire |engths.
The optical fibers 11, 12 may have their outer peripheral surfaces covered
with a protective coating. Each of the fitting nenbers 13A, 13B is nol ded
froman electrically insulating synthetic resin material substantially in
t he shape of a rectangul ar bl ock, and has a major surface 15A and an
opposite side nmajor surface 15B though which are bored first optical fiber

fitting hotnds 16 2feBfafheserbhfadpl toars fiberld idns g tfadsfrAreor7s
coaceq hoie R MGEALeE, 196, 100F 40! BEptPopl {0l S ek 1 0
13B has a | ongigd deddind 3i2%FhgShdeedBA7A0T I 85 oM & fataled yreont our ed
peri pher al 10 surface and an opposite [ateral side 18B forned as a
pl anar peréppes e i foacaurifhcespneacssbi ag tosbdssantied | ih harsse-isinoe shape
non-symetrical with respect to the longitudinal direction, as shown in
Fig. 2. VVthnth@iéiqqﬁqu;ﬂhgﬂmadslgﬂﬁ, 19B, 20A and 20B of the optical
fibers 11, 12 are exposed to outside at the major surfaces
15A. |
The end 19A of the optical fiber 11 is inserted and
secured in the first fitting hole.16A of the arcuately-
contoured lateral surfaces 18A of the fitting member 134,
while the end 20A of the opposite side optical fiber 12 is
inserted and secured in the second fitting hole 17A of the
planar lateral surfaces 18B thereof, as shown in Figs.3 and 4.
The optical fibers 11, 12 are twisted partway so as to be
guided from the fitting member 13A towards the opposite side
fitting member 13B so that the ends 19A, 19B, 20A and 20B
thereof are inserted and held in the first fitting holes 164,
16B and in the second fitting holes 17A, 17B, respectively, as
shown in Figs.3 and 4. The end 20B of the optical fiber 12 is
inserted and held in the first fitting hole 16A of the
arcuately—contoured.laterql side 18A of the fitting member
13B, as shown in Figs;3 and 4. The end 19B of the optical
fiber 11 is insérted and held in the first fitting hole 17B of
the blanar lateral side 18B of the fitting member 13B, as

shown in Figs.3 and 4.



the first fitting hole 16A of the arcuately-contoured peripheral |ateral
surface 18A is used for transm ssion, while the second fitting hole 17A of
t he pl anar peripheral lateral surface 18B is used for reception, as shown
in Fig.4. Simlarly, with the fitting menber 13B, the first fitting hole
16B of the arcuately-contoured peripheral lateral surface 18A is used for
transm ssion, while the second fittingihole 17B of the planar peripheral
| ateral surface 18B is used for reception, as shown in Fig.4. Therefore,
the lateral sidgs 18A, 18B of the fitting nmenber 13A in the | ongitudinal
direction const? P8t 8B%driThnst Wt A0y anee 208 o Foepadtirah EiPERE bpti cal

fibers 11, ;32 _wit spect i.ght..em t.ti.ng el enent 35.and, gl i ght
recei ving e1 er!%%t Qg%gogﬁgnsée e%ldro ictheequfitlﬁr}:el%tg %,rl}'%ggsvm%%’béggxﬁ ai ned

subsequent lkpatMeaEWAEE 8ot & NP QK €Su e | A1 edeRs kAt BRaMRher peHphaces
15A of the fitting nmenbers 13A, 13B are chanfered so as to opera?e for

gui di ng t hdaftierailngidenbgB ssednesn dhetHe tinangminydiens sdde kntt addi Akothbe

data transm ssion/reception unit 30A of the el ectronic equipnment 30, as

Wil be expegiersdosupidguend ) yrespedt ival b dte tuk stiififed enitilyi, nyhesnbbes

13A, 138, %%% ing members 13A, 13B are fitted to the data
transmission/reception unit 30A of the electronic equipment
30, as later explained, the arcuately—contoured lateral sides
18A and the planar lateral side 18B of the fitting members
13A, 13B constitute position setting portions for setting the
relative positions 6f the optical fibers 11, 12. These

_ position setting portioné inhibit rotation-of the fitting
members 13A, 13B when the fitting members 13A, 13B are fitted
to the data transmission/reception unit 30A, as indicated by
arrow A in Figs.2 and 4. In éddition, the position setting
portions set the orientation of the fitting members 13A; 13B
in the up—and—down direction. The indication s&transmissionZ
and @receptionZ is inscribed on fhe major éurfaces 15A of the
fitting members 13A, 13B in association with the first fitting
holes 16A, 16B and the second fitting héles 17A, 17B,
respectively, as shown in Fig.4.

The magnet members 14A, 14B are larger in outer size and

thinner in thickness than the fitting members 13A, 13B,

respectively, and are unified to the fitting members 13A, 13B

by outsert moldiné. Therefore, the magnet members 14A, 14B



ends 19, 20 of the optical fibers 11, 12 are introduced fromthe major
.surfaces 15B into the first fitting holes 16A, 16B and the second fitting
hol es 17A, 17B to the side of the opposite major surfaces 15A so as to be
secured in position. In this case, the ends 19A, 19B, 20A and 20B of the
optical fibers 11, 12 are exposed to outside at the major surfaces 15A. The
end 19A of the optical fiber 11 is ingeyted and secured in the first
fitting hole 16A of the arcuately- contoured |ateral surfaces 18A of the

fitting nemﬁ%ktkiﬁte“@ﬁhﬂg&geefﬂgnagf‘5ﬁ e G B%t%&d?1ﬂpbbF@ioﬁéber 12

Is inserted and secured in the second fitting hole 17A of the pl anar

| at eral surdfteaes f18BybhRar €aé, oate Shpuripiefy gsf Iend i4tihgepoptiens fibers
11, 12 are twisted partway so as to be guided fromthe fitting nmenber 13A
towar ds thel¥dppdsBre respectiveing nEhbee namealo meambershd4dndd4BoAre 198, 20A
and 20B thereof are nserted and held in the first fitting holes 16A, 16B
and in the‘?ﬁ%ﬁﬁdzﬁdtﬂpné RofldEegyhon 19h thickRRSY JhieFeods sehshati Fhei gs. 3

and 4. The g 0% 9 bRGc9BY! 68! (hLOGLEAR: ISoddlieriiad And hkdaipibhe

first fittin arcuartel y= contoured lateral

fitting menpgs fli?t%u@sm%h,@,we 1BAFLEE Pe?Pfsd it &bskOB Ok nehRapREL CAI
fiber 11 is inserted and held in the first fitting hole 17B of the pl anar
| at er al S|dﬁeﬂﬁﬁ}(ﬁ4ﬂlmssbhhhmag werhethd 3Bj t tbng member 13B.

Referring to Figs.3 and 4, the magnet member 14A
associated with the magnet member 13A has.its major surface
21A magnetized to an N polarity, while having its opposite
side major surface 21B magnetized to an 8 polarity. On the
other hand, the magnet member 14B associated with the magnet
member 13B has its major surface 21A magnetized to an S
polarity, while having its opposite side major surface 21B
magnetized to an N polarity. ’

Of course, the magnet members 14A, 14B may be molded in a
frame shape as distinct members from the fitting members 13A,.
13B and secured to the outer periphery of the fitting members
13A, 13B. In this case, the magneﬁ members 14A, 14B are molded
to the same shape and in a 180° rofated position to the fitting
members 13A, 13B. The magnet members 14A, 14B may be formed
as plates each having a pair of through-holes traversed by the
optical fibers 11, 12 and seéured to the major sdrfaces 15B of

the fitting members 13A, 13B.

Since the magnet members 14A, 14B are magnetized so that



~shown in Figs.3 and 4. 12 The ends 19A, 19B, 20A and 20B of the optical
fibers 11, 12 are held and secured by the fitting nmenbers 13A, 13B so that
the arcuately-contoured | ateral sides 18A and the planar |ateral side 18B
serve as the transm ssion side end and as the reception side end,
respectively. Stated differently, when the fitting nmenbers 13A, 13B are
fitted to the data transnission/receptign unit 30A of the electronic

equi pnent 30, as l|ater explained, the arcuately-contoured | ateral sides 18A

and the planar |ateral side 18B of the fitting nmenhers 13A, 13B cqnstitute
posi tion st iMWdldi Sacing medeti AYTEnees et 24 cﬁHQiQﬂﬁé“ﬁ$“Fagyoptical
fibers 11, .. .Lhese .pasi ti tting tions knhibit. . otat.i f.& he
fitting met eorssl-q%sil%‘]% Bs\}'\ﬁg%c?%e%?ft ?&r?lé Jﬁg%b%# s&i (%A%lﬂeSE)%alrag‘qfti tted to

the data t{ROsHdssd Ondntetial icaR BRI hadRétids) i Pdheadmich &y HId Q¥ Mred Figs. 2
and 4. In addition, the position setting portions set the orientation of

the fitti ngogetiber Syl dutk3Bg theheayprandravnsd2tect2 B .orTHehe noliagatn on
transm ssion[err] and [err]reception[err] is inscribed on the najor
surfaces 1sWrbicehedA.t t33R Yoseitdes vban tBB FANASSHRT ARRATATUS thd & r st

fitting not in use. The connector apparatus 10 can be assembled
together compactly without the necessity of uéing a fastener
or the like so that there is no risk of an unneeded force
being applied to the connector apparatus thus possibly
destructing the optical fibers 11, 12.

Thé equipment 30 making up the computer system, such as a
main computér unit 1 or the peripheral devices 2 to 5, haé
mounted on a portion of a casing 31 thereof the data
transmission/reception unit 30A on which is loaded the above-
described connector apparatus.lo, as shown iﬁ Fig.2. This
Qata transmission/reception unit 30A is made up of a casing
31, having a fitting hole 32, a circuit board 34 mounted
within the casing 31, a data transmission board 35 mounted on
the circuit board 34, a light emitting element 36 and a light
receiving element 37 loaded on the data transmission board 35,
and.an infrared filter 38.

The casing 31 constituting the data
transmission/reception unit 30A of the equipment 30 is formed
of a magnetic material, such as by a metallic plate. A

magnetic material is classified into a ferromagnetic material



hol es 16A, 16B and the second fitting holes 17A, 17B, respectively, as
.shown in Fig.4. The nagnet nenbers 14A, 14B are larger in outer size and
thinner in thickness than the fitting nmenbers 13A, 13B, respectively, and
‘are unified to the fitting nenbers 13A, 13B by outsert nolding. Therefore,

t he magnet nmenbers 14A, 14B 13 constitute flanges extended on the entire
outer rimportions thereof beyond the guter periphery of the fitting
portions 13A, 13B, respectively. Thes% magnet nenbers 14A, 14B are

magnet i _Zedw'hf;chh?s dhd &6 éﬂ%rgfbsl N L IAS T e g%ime%‘%c Egkghhﬁigﬁ-gf@é' ¢

polarities of the nmagnet ne 14A associated w th t Itt1ing nmenber 13A

are rever sedskr pat tRseh Pfordde Mgl i 78ID@Iont4Buass@6i Bteflaphébitb@
fitting nenber 13B. Referrlng to Figs.3 and 4, the nagnet nenber 14A
aSSOC|atedewnnhonheemagmbtOfmwnnnemiyrduksmagmeWapoﬁlsadtaeed24Asqagnet|zed

to an N polarit while having its opposite side nmajor surface 21B
magnet i zed MEEN&H1G BBF%F%%& WIE LR hes dtadre biaed WPH@ R&§RebYnEhBer 14B

associ ated wi,th t n 138 h s. i,ts mpjor,.qurf.ace 21A.m netlzed
B & oo elektph I onMRARE e TEIDR S A 3o edaidY bRPRapats iR

removal_of the external magnetlc field. The casing 31 is
formed of soft magnetic material having high magnetic
permeability and low coercivity, such as soft iron or

- permalloy. For meeting the demand for lightness in weight
and improved proﬁuctivity, the entire casing 31 may be formed
of a non—magnetic synthetic résin maﬁerial and at least the
data transmission/reception.unit 30A may be insert-molded or
otherwise affixed to the casing 31.

The fitting hole 32 is formed in the casing 31 so as to
be substantially coextensive as £he oqter shapé of the fitting
member 13 of the connector apparatus 10, The fitting hole 32
is generally elongated and horse-shoe shaped in the
longitudinal direction and has an ihner lateral side 33A in
the longitudinal direction theréof fofmed as an arcuately-—
contoured surface and an opposite side inner lateral surface
33B in the same longitudinal direction formed as a planar
surface, as shown in Fig.2. Thus the fitting hole 32 permits
the connector apparatus 10 ﬁo be connected to the equipment 30
only when one of the fitting members 13A, 13B is insertéd-

therein in the correct position.



magnetized to an N polarity. O course, the magnet nenbers 14A, - 14B nay be
, holded in a frame shape as distinct nenbers fromthe fitting nenbers 13A,
13B and secured to the outer periphery of the fitting menbers 13A, 13B. In
this case, the nmagnet nenbers. 14A, 14B are nolded to the sane shape and in
a 180 rotated position to the fitting nenbers 13A, ‘13B. The nagnet nenbers
14A, 14B may be fornmed as pl ates each nging a pair of through-holes
traversed by the optical fibers 11, 12Pand secured to the major surfaces
15B of the fittiTige nieintitcirgz hidde B2Bma§i beccbhetibghed awnbasct thted 14B are
magneti zed so that 14 the nutually facing major surfaces 22A, 22B and

t he nut ual | yeeppdsfere heddimas diheaded ap taangmBsgienoboaphodd ten fdiwariti es,

t he magnet nenbers_ can be n%ggeticaka assenbl%d and secured_ together by
abutting t hE®HBFBFS RRTLRMs DFERTISFAVEIVondhgafditingr Bole % 0% R

t oget her wh \rahus i (o] RN €qp ThesC

appar at us. 10 sRpS O SAR ARPANEHE bl et lolECse PR PRECELR

using a fastepeivohgldfehdk® B0 dhaltd @ oms no risk of an unneeded force
being applied to the connector apparatus thus possibly

The casing 31 has a reinforcement rib 39 formed on the

entire-rim portion of the inner surface extending along the

. opening edge of the fitting hole 32, as shown in Fig.2. This
reinforcement rib 39 operates for reinforcing the opening of
the fitting hole 32 and for permitting the fitting members
13A, 13B to be fitted in the fitting hole 32 in staﬁle state.
The'reinforcement rib 39 may be formed by plural ribs
partialiy protuberantly formed along the opening edge of the
fitting hole 32.

The circuit board 34 is constituted by a circuit board
having loaded thereon a control circuit or a transmission
circuit of the equipment 30. The circuit transmission board 35
is arranged at an end of the circuit board 34 proximate td the
inner surface of the casing 31. The data transmission boapd 35
is sized to close the fitting hole 32 and set upright on the
circuit board 34 for facing'the fitting hole 32. The data
transmission board 35 has mounted thereon the light emitting
element 36 and the light receiving element 37 facing outside
via the fitting hole 32.

On the data transmission board 35 are mounted a



destructing the optical fibers 11, 12. The equi pnent 30 making up the

. conputer system such as a main conputer unit 1 or the peripheral devices 2
to 5, has nounted on a portion of a casing 31 thereof the data

transm ssion/reception unit 30A on which is | oaded the above- descri bed
connector apparatus 10, as shown in Fig.2. This data transm ssion/reception
unit 30A is made up of a casing 31, Having a fitting hole 32, a circuit
board 34 nounted within the casing 31, a data transm ssion board 35 nounted
on the circiddulaedand 34rcaiti i edidditithgeldtantsignaasdsanki ghdmr exei vi ng
el ement 37 | oaded on the data transm ssion board 35, and an infrared filter
38. The cadinggs®issdnnt coutiallehdUART o f ridrs iusirmente88pt hoh shdwn 30A of
t he equi prent 30 .is forned of a nagnetic material, such as by a npetallic

plate. A meighé ¢ erEFrrLl 5188} BisstHq tl FRARF™L THO0 fagYe Fc ARRE ERPLI
15 whi ch 'SfJIﬁQf}"NiﬁggtRX i‘?gﬁﬁt%“ﬂ%ﬂggﬁérﬁ%é ' At Boligis e §4Re but

whi ch, once nagneti zed, con eS 10 be’nagnetl zed even on renoval of the

external Mgt findl dhe2daAsAPbs i GRIOELEE TREA iRInntlditel k8 gRENeti zed
wi th ease by the ‘

light emitting element 36. On the data transmission board 35
is also mounted a reception circuit, not shown, connected to
the light feceiving element 37 for amplifying and wave-shaping
photo—-electric data signals received by the light receiving
element 37. The above-mentioned ci;cuits may also be mounted
on the circuit board 34. The above—-mentioned circuits may also
be directly mounted on the circuit board 34 via terminals, not
shown, with the light emitting element 36 and the light
receiving element 37 fgcing the fitting hole 32.

The IR filter 38 is arranged on the inner surface of the
casing 31 for closing the fitting hole 32. The IR-filter 38 is
mounted with respect to the light receiving element 37 for
reducing the white noisb or cutting optical noise, such as IR
light of a non-specified wavelength or extraneous light, and
for correctly detecting-the specified IR rays; If the casing
31 is formed by, for example, a metallic plate, the IR filter
38 may be secured to the inner surface of the metal plate or
assembled thereto via a magnet holder. If the casing 31 is
molded from a synthetic resin, the IR filter 38 is assembled

to a metallic plate having a fitting hole 32 and which is



external nagnetic field and which is readily denagnetized on renmoval of the
external magnetic field. The casing 31 is fornmed of soft magnetic materi al
havi ng hi gh magnetic perneability and | ow coercivity, such as soft iron or
per mal | oy. For nmeeting the demand for lightness in weight and inproved
productivity, the entire casing 31 may be fornmed of a non-magnetic
synthetic resin nmaterial and at | east e data transm ssion/reception unit
30A may be insert-nolded or otherwise arfixed to the casing 31. The fitting
hol e 32 i sudof f&Rd 01 dHee @aSin@d 331 so as to be substantially coextensive as
the outer shape of the fitting menber 13 of the connector apparatus. 10. The
fitting hol e 3amangerter alluradl eqgdredenand3for detshoigmshbpeara n t he

| ongi tudinal direction and has an inner lateral side 33Ain the

| ongi t udi n@XCRARERS iRAFQh&amedther JrPdd PEStaRCAr Ehat BR/- cwﬂ%‘ml‘ed surf ace

d te sid At face 33B in th t |
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correct posotbprhaving the fitting member 13 fitted in the fitting hole
32 formed in the data transm1ss1on/recept1on unit 30A. In
this case, the connector apparatus 10 can be inserted into
the data transmission/reception unit 30A only when the
fitting member 13 fits into the fitting hole 32. The connecﬁor
apparatus 10 is loaded on the equipments 30 with the fitting
member 13A fitting in the fitting hole 32 under the magnetic
force of the magnet member 14A acting on the casing 31, as
shown for example in Fig.2. When the connector apparatus 10
is moﬁnted in this manner dn the equipment 30, the fitting
member 13A faces.the data transmission board 34 via the IR=
filter 38.

With the connector apparatus 10, the fitting member 13A
is connected to the data transmission/reception unit 30A of
the main computer unit 1 shown in Fig.1, while its other
fitting member 13B is connected to the data
transmission/reception uni£ 30A of the.printer 4. The one end
19A of the first optiéal fiber 11 of the fitting member 13A
lfaces the light emitting element 36 of the main computer unit

1, while the opposite end 20A of the second optical fiber 12



16 The fitting hole 32 may be constituted as a bottonmed recess for hol ding
the data transm ssion board 35 on the recessed bottom Alternatively, the
fitting hole 32 may be designed to hold the light emtting el enment 36 and
the light receiving elenent 37 on its bottom The casing 31 has a
reinforcenent rib 39 forned on the entire rimportion of the inner surface
extendi ng al ong the opening edge of thg fitting hole 32, as shown in Fig. 2.
This reinforcenment rib 39 operates for reinforcing the opening of the
fitting holbé 8heapppréoiteperide tfiitd inge meimbleirnd 3Befbers 184, 1188t 0 be
fitted in the fitting hole 32 in stable state. The reinforcenent rib 39 may
be fornmed BYCSLULIRE FlerenfardT al IGrepanpsditensisier SrAed®BI ohgt el Biehi ng

edge of th fctii.%ung. | e, 32.. The circuit board 34.is_constjtut %?nb a
circuit bogf’ ‘havi an%)Bal ePt htreLreeooeré’sclotr?t rsdldec%rléﬁilf‘go?'eg’t{’??aﬁ 'é%‘f%%
circuit of ¢hae1@gHt PREE i Bthe WienidC W df AR Mp39n@BrDear gh3Pei En@r r anged
at an end of the circuit board 34 proxinmate to the inner surface of the
casing 31. obpesdatasidansmd AP Hade strdml vipzddaiofebeseitheades ting
hol e 32 and set upright on the circuit board 34 for facing the fitting hole
32. The datldehtapmitsingne kemant 3B has nounted thereon the light enitting
el ement 36 and the Iight recei ving el enent- 37 faci ng outside
With the connector "apparatus 10, if data signal are
transmitted from the main computer unit 1 shown in Fig.l to
the printer 4, fhe light emitting element 36 of the main
computer unit 1 is turned on and off based on thé data signals'f.
for conducting the outgoing infrared light via the end 19A
into the inside of the first optical fiber 11. The infrared
. light derived from the data signals is conducted through the
inside -of the first optical fiber 11 efficiently without
optical loss to the opposite end 19B so as to be radiated to
outside5 The infrared light is received by the light receiving
element 37 on the printer 4.
Also, with the connector apparatus 10, if ddfa signal are
transmitted from the printer 4 to the main computer unit 1,
the light emitting element 36 of the printer 4 is turned on
and off based on the data signals for conducting the outgoing
infrared light via the end 20B into the inside of the first
optical fiber 11. The infrared light derived from the data

signals is conducted through the inside of the first optical

fiber 11 efficiently without optical loss to the end 20A so as



via the fitting hole 32. On the data transm ssion board 35 are nounted a
17 nodul ation circuit for converting data signals sent fromthe

transm ssion controller UART of the equipnent 30, not shown, into

el ectrical signals, and a transm ssion circuit designed for driving the
light emtting elenment 36. The nodul ation circuit and the transm ssion
circuit are connected to the |ight enigbing el enrent 36. On the data

transm ssion board 35 is also nounted a’reception circuit, not shown,
connected to bherhdflhatedetei vutwidd ey ihf faotedanightyisgraadivwadebghapi ng
photo-el ectric data signals received by the light receiving elenent 37. The
above- ment ithged ightcopesiwbys o8 beomeyet nbumredhon mednccemputepodpdt 34: The

~above-nentioned circuits may al so directly nounted Qn the circuit board
B v a o ERSFRRRE ok BRRATRE T TRSTITNRS TS G5 enéneds 5B BRd t no
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arranged on the inner sur the casing 31 for closing the fitting hole
32. The | Rgid ttdle 38in%eROUNbedLHet hitesmMeGlente A1 3, 0NBR peBvinBE §henent

37 for reducing the white noise or cutting optical noise, such as IR
both sides of the connector apparatus 10 being fitted to ‘the
data transmission/reception unit 30A of the printer 4. .

Referring to Figs.5 and 6, a connector apparatus
according to the second embodiment of the present invention is
explained. A connector apparatus 50 according to the secdnd
embodiment has a fifst lens member 51 for-light collection and
a second lens ember 52_for light collection mounted on the
fitting member 13 in association with the first optical fiber
11 and the second optical fiber 12, respectively. In thg
following description of the cbnnector apparatus 50, the parts
or components which afe'the same or equivalent to those of the
connector apparatus 10 of the previous embodiment are denoted
by the same reference numerals and the_corresponding
description is omitted for simplicity.

The connector apparatus 50 has, on the major surface
15A of the fitting member 13 thereof, a first recess 53 and a
second recess 54lin register with the first optical f}ber
fitting hole 16 and the second opticél fiber fitting hole 17,
respectively. in these first and second recesses 53,_54 are

mounted the first lens member 51 and the second lens member



| ight of a non-specified wavel ength or extraneous light, and for correctly
detecting the specified IR rays. If the casing 31 is fornmed by, for
exanple, a netallic plate, the IRfilter 38 may be secured to the inner
surface of the netal plate or assenbled thereto via a nmagnet holder. If the
casing 31 is nolded froma synthetic resin, the IRfilter 38 is assenbl ed
to a netallic plate having a fitting hgle 32 and which is 18 unified to
the casing 31. Anong the plural equipnents 30, data signals are exchanged
based on t5e,| rBAppebivedy, i@ thet civnaeingr sapfacastushdfeddaaeel on t he
data transm ssion/reception units 30A. The connector apparatus 10 is
connect ed tdd regéedqtip perehs 580 &8 shammgin F&-iSt-t i ng menber 13 fitted in
the fitting hole 32 forned in the data transm ssion/reception unit_ 30A In
thi's case, the QBANELESF LEpAIMARRED (L ANDENeSEFPRE 1ARD PREDER(S

transm ssi recepti upj.t 30 the (fitti ] e ' into
t he fittingﬂﬁb%gggzbggﬁeggd%ﬁeék%ﬁm%ﬁ§£§%hﬁﬂ} f@n%sbpggggg?o% %ﬁ%égg%ipnents
30 with theddtlibhngorRBREHpABEht i §it | 1k iBhdi& ilde bifNgnBOh En82pyPElesn t he

magnetic force of the magnet nenber 14A acting on the casing 31, as
and a fiber fitting hole bored for extending from an end face
of the fitting portion towards the lens portion. The first
lens member 51 and the second lens member 52 are loaded on the
major surfaces 15A of the fitting members 13A, 13B by having
the fitting portions thereof fitted in the first recess 53 and
in the second recess 54, respéctively.

With the first lens member 51 and the second lens member
52, thus fitted on the fitting members 13A, 13B, the ends 18A,
19B.of the first optical fiber 11 and the second dptical fiber
12 are inserted into thelgssociated fiber fittiné-holes. In
this case, the ends 18A, 19B of the first optical fiber 11 and
the second optical fiber 12 are positioned n register with the
focal points of the lenses of the first lens member 51 and the

second lens member 52.

With the connector apparatus 50, constructed as described
aboye, the fitting members 13A, 13B are fitted to the data
transmission/reception units 30A of the printer 4 and the main.
computer unit 1 in order ﬁo permit data signal transmission
between the main computer unit 1 and the printer 4. The

connector apparatus 50 conducts the infrared light radiated in



shown for exanple in Fig.2. Wien thé connector apparatus 10 is nounted in

. this manner on the equi pnent 30, the fitting nenber 13A faces the data
transm ssion board 34 via the IRfilter 38. Wth the connector apparatus

10, the fitting nenber 13A is connected to the data transm ssion/reception
unit 30A of the main conputer unit 1 shown in Fig.1, while its other
fitting nmenber 13B is connected to the data transnlsS|on/recept|on unit 30A
of the printer 4. The one end 19A of t4%e first optical fiber 11 of the

fitting MegRerndsf d SfGst d iGNt o3y :hh B9 iakgreqt sﬁ@wﬁf %Itlhﬁlérai ”b;ﬁOWPUt er

unit 1, while the opposite end 20A of e second optical fiber of

the opposi tReSi fght i éhi $19i e A mehdIB FeARS nigh@ ulrnglt ohegravo N mﬁmr&n 37.
The opposite side end 19B of the first optical fiber 11 of the opposite
side fittihjendabersismIinces tile 1fight rlecsi wempee| Senr 8Weofecdrdprinter:
4, while the opposjte side end 20B of the second optical fijber 12 faces the
i ght en1tﬂPH§ BeERRN S36to Wheh HiRsteamtdaedr Tdbsar tusTibhei FeEaRd signa

ar-e transmt airg%é lgalpeé:é)rg)tu{veerl unit 1 shown in Fig.1lto

With the connector apparatus 50, since the eﬁds 19A, 19B,
20A, 20B of the first opticai fiber 11 and the second optical
fiber 12 are positioned facing the focal points of thg first
lens member 51 or the second lens meﬁber 52, respectiveiy, as
described above, the infrared light derived from the data
signals are conduced in the condensed state to the inside of
the first optical fiber 11 or the second optical fiber 12.
Thus the connector apparatus 50 transmits the infrared light"

"derived from the data signals highly efficiently between the
main computer unit 1 and the printer 4.

Referring to Fig.7, a connector apparatus according to a
third embodiment of the present invention will be explained.
In the present embodiment, the connector apparatus 60 is

. constructed so as to be compact in the transporting or storage
state and so as to prevent destruction of the ends 18A, 19B,
20A, 20B of the first optical fiber 11 and fhe sécond optical
fiber 12. In the following'description of the connector
apparatus 60, the parts or components ﬁhich are the same as or
equivalent to those of the connector apparatus 10 of the

previous embodiment are denoted by the same reference numerals



the printer 4, the light emtting elenent 36 of the main conputer unit 1 is
turned on and of f based on the data signals for conducting the outgoing
infrared light via the end 19A into the inside of the first optical fiber
11. The infrared light derived fromthe data signals is conducted through
the inside of the first optical fiber 11 efficiently w thout optical |oss
to the opposite end 19B so as to be rgﬂ;ated to outside. The infrared |ight
is received by the light receiving el nt 37 on the printer 4. Also, with

the conneciwd SHPHFASspbddink dakarsp@ieh d¢ Comi bl fidred iipActirg .pri nter
4 to the main conputer unit 1, the light emtting elenent 36 of the printer
4 is turned on Witth dife basateotorhepdaratss gfl of ftdre ctonidu temippdtiiment ,
outgoing infrared |ight via the end 20B into the inside of the first
optical fiBaewni1in HHe& i’nf ccedadPghevaéprroed? 4 ont the athe Magnats is

conduct ed through é e ip 'Q@ of .th ifir eOQEi anfi£¥¥agjse¥gic§§gnly_
w t hout opTF%té? fo ‘to@neo 5150& 8§ gé (Qg b P rAdTared o %out si de.
The infrargdeli ghlndmi dEGH ML E 1bRC uhii 9B 36RCEE VERY & SIHEn Y 3 difte
mai n.conputer unit 1. The conneCtor apparatus 10 permts the data signals
to be - protruded from the one major surfaces 15A of the fitting
members 13A, 13B. Stated differently, the.major'surfaces 15A
of‘the fitting members 13A, 13B of the connector apparatus 60
constituting the suction surfaces for the data
transmission/reception units 30A of.the equipments 30 afe
recessed for avoiding direct éxposure of the ends 19A,'19B,
20A, 20B of the first optical fiber 11 or the second optical
fiber 12 to the suction end faces, The major surfaces 21A,

" 21B constituting the suction surfaces of the magnet members:
14A, 14B are magnetized to mutuaily opposite polarities, as
described previously.

Although not shown, the fitting holes 32 of the data
transmission/reception units 30A of the equipments 30, to
which is connected the connector apparatus 60, are designed as
stepped holes. That is, the fitting holes are formed by
annular recesses, on which the major surfaces 21A, 21B of the
fitting members 13A, 13B are abutted, and annular protrusions
disposed on an inner pgripheral side of the annular recesses

and onto which are abutted the major surfaces 15A of the

fitting members 13A, 13B. Of course, the annular protrusions



transmtted in this manner between the main conputer unit 1 and the printer
4 by the fitting nenbers 13A, 13B provided on both sides of the connector
apparatus 10 being fitted to the data transm ssion/reception unit 30A of
the printer 4. Referring to Figs.5 and 6, a connector apparatus according
to the second enbodi nent of the present invention is explained. A connector
appar atus 50 according to the second odi nrent has a first |ens nenber 51
for light collection and a second | ens"enber 52 for |ight collection

mount ed onafbegfiddddd {RNERIrl 3rt] RTF0GhFhiraly Wbk Nthdes bt Fide ORI CA
fiber 11 and the second optical fiber 12, respectively. In the follow ng
descri pti onhef eqbepmemteci3®r apparatus 50, the parts or conponents which
are the sane or equivalent to those of the connector apparatus 10 of the
previ ous enbodi Weer Branskomied dyy stereshnd heef ebevecdeseritéd and t he

correspondi ng description is ogmtted for sinplicity. The connector
appar at us gﬁgﬂ§§?°5n ??ﬁf?ﬁﬂ%wéanh%zﬂﬁ§9ﬂg&%ﬁ copRartive nfi hoperthes
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nounted the first | ens nmenber 51 and the second | ens nenber
magnetically coupling to each other. Since the major surfaces
15A of the fitting members 13A; 13B 6f the connector apparatus
60 are designed as recesses, the major surfaces 21A, 21B of
the magnet members 14A, 14B are intimately contacted with and
coupled in this state to the casings 31. Thefefore, the
intimafe contact between the magnet.members 14A, 14B of the
connector apparatus 60 may be maintained more reliably.

Since the major surfaces 15A of the fitting members 13A,
13B of the connec%or apparatus 60 are designed as recesses,
the ends 19A, 19B, 20A, 20B of the first optical fiber 11 and
the second optical fiber 12 are not exposed directly to
outsidé to prevent possible injury to these ends. Moreover,
since the intimate contact is assured by the magnet members
14A, 14B in the state in which the fitting members 13A, 13B of
the éonnector apparatus 60 are.fitted in the fitting holes 32
of the.data transmission/reception units 30A of the equipments
30, it becomes possible to reduce any adverse effects by
extraneous light to improve transmission precision of data

signals.



21 52, respectively, so that the |l ens surfaces thereof are directed to
‘outside, as shown in Fig.5. The first I ens nenber 51 and the second | ens
menber 52 are each made up of a sem spherical |ens portion, a fitting
portion forned upright- on the back side of the |l ens portion and a fi ber
fitting hole bored for extending froman end face of the fitting portion
towards the |lens portion. The fi.rst Iigw menber 51 and the second | ens
menber 52 are | oaded on the mmj or surfaces 15A of the fitting nenbers 13A,

138 by having ¥hg bl Lhblg BOE4hRES 4Gl lels! @dcbralbig Eo!8lrdones 53

and in the second recess 5 respectivel’y. Wth the first |ens nmenber 51

and the segpedimens BBMPRE PReséMuSidvddtadbmn Inhehki tbhngetenbers 13A, 13B,
the ends 19A, 19B of the first optical fiber 11 and the second optical
fiber 12 aapparasest &0 obifit bhehpresswti fawetl idndodiimentagthel sttingthi s

case, the ends 19A 19B of the first optical fiber 11 and the fggonp
optical fimpmbers 384,pa3Pt PERcEORPIRYE Hith e, MagR et PEPPREF nt & ui 1 the

| f the first I, 51 ang, t h d | . Wth th
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printer 4 and the main _
the fitting members 13A, 13B are positively fitted in the
fitting holes 32 of the data transmission/reception units 30A
of the equipments 30 for preventing incorrect mounting. In the
following description of the connector apparatus 70, the parts
or components which are the same as or equivalent to those of
the connector apparatus 10 of fhe preyious embodiment are
again denoted by the same reference numerals and the
corresponding description is omitted for simplicity.

With the connector.apparatus 70, the fitting members 13A,
13B are designed substantially in an elongated horse—shoe
shape, and are connectable to the equipments 30 only when the
arcuately—-contoured lateral.sides 18A ahd the planar lateral
.sides 18B thereof are matched to the arguately—contpured inner
peripheral sides 33A and the planar inner pgripheral sides 33B
of the fitting hdles 32 of the equipments 30. The connector
appafatus 70 is mounted on the data transmission/reception
units 30A of the equipments 30 in a state in which the fitting
members 13A, 13B and the magnet members 14A, 14B have

prescribed the first opticaljfiber 11 and the second optical



conputer unit -1 in order to permt data signal transm ssion between the

. main conputer "unit 1 and the printer 4. The connector apparatus 50 conducts
the infrared light radiated in 22 the main conputer unit 1 or the

printer 4 shown in Fig.1 by the light emtting el enment 36 being turned on

and off based on the data signals via the first | ens nenber 51 or the

second |l ens nmenber 52 to the first optyjcal fiber 11 or the second optical

fiber 12, respectively. Wth the connector apparatus 50, since the ends

19A, 19B, 200er20B 9§ {he {iddit ORf-icHt iR 121280 Lh8eseeaRdanBt iga!

fiber 12 are positioned facing the focal points of the first |ens nenber 51
or the secphanhenbsaterders ibes R eitd val fy ,amts byestei bodanboves dhethe
infrared |light derived fromthe data signals are conduced in the condensed
state to tmaipnssuriates hdlki r&tBoptical fiber 11 or the second optica

fiber 12. Thus the connector agparatus 50 transmts the infrared |ight
derived from t hEiHRt hhejpResent (AReeten ARRANAF Ysat RdBA St FBCBPENEEnput er

g aacpREeF TARL fan SR DO\ e SOIBR ShcBRPRER LS
protruded around the rims of the fitting members 13A, 13B, the
state of the fitting members cannot be checked in the course
of the mounting operation. If the fitting operation for the
connector apparatus is done while the operator is unawares of
the unfittable state, the fitting members 13A, 13B, fitting
holes 32 or the optiéal fibers 11, 12 tend to be destroyed.

The connector apparatus 70 is formed integrally with
discriminating portions 71A, T71B of mutually different shapes
dn at least one lateral sides of the magnét members 14A, 14B
for preventing the iﬁcorréct mounfing. With the connector
apparatus 70, the discriminating portion 71A is formed by
providing the magnet member 14A with an arcuately—-contoured
recess,'while the discriﬁinating portion 71B is formed by
fdrming two arcuately—-shaped recesses in the opposite side
magnet member 14B. Although the discriminating portions 71 are
not limited to the arcuately—-shaped recesses, they preferably

| are distinguishable from appeafance or on physical contact.

With the discriminating portion 71A, it can be confirmed

that the end 19A of the first optical fiber 11 is the

transmitting side and the .end 20A of the second optical fiber



In the present enbodi nent, the connector apparatus 60 is constructed so as
t+0 be conpact iin the transporting or storage state and so as to prevent
destruction of the ends 19A, 19B, 20A,. 20B of the first optical fiber 11
and the second optical fiber 12. In the follow ng description of the
connector apparatus 60, the parts or conponents which are the sane as or
equivalent to those of the connector gpparatus 10 of the previous

enbodi ment are denoted by the sane reference nunerals 23 and the

Co”espond%%_gio%iectﬁﬁ% i&téﬁquiin% Q7lbt edni Pk SAOPEHI € ing SUddhdh@scenaect or

appar at us third enmbodi nent, .shown in Fig.7, one major surfaces
21A, 21B oOhaghiet megieir b arss ahd R-pddB8. CWDshi thié i digs d hiam inieatiingn sur f aces
for the data transm ssion/reception units 30A of the equipnments 30 are
protruded pootidme? e itnjoan der candd rmA bhat hthe¢ jend nPBrefhdhe f3Ast13B.

Stated differently, the major surfaces 15A of the fittin er A’ 13B
of the conPBEi®Rl ahiRemtlls i60 thenIECPIViRg FhEesARY| bhe o % ot
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optical filgtsldgOfutffcsfONhPMaghRlt member 14B is an S-pole.

In the connector &pparatus.so, shown in Fig.9, the magnet
members 14A, 14B are formed with fitting surfaces, while
portions of the major surfaces 21 are formed with polarity-
indicating portions 81A, 81B for indicating magnetic |
polarities. For example, the polarity indicating portion 81A
including pole indication #NE and a sole mark is provided on
the major surface 21A of the magnet member 14A, while the

- polarity indicating portion 81B including pole indication «SE
and two marks is provided on the major surface 21B qf the
magnet member 14B.

The polarity indicating portion 81A of the magnet
member 14A ihdiéates that the end 19A of the first optical
fiber 11 is the transmitting side, the end 20A of the second
optical fiber 12 is the receiving side and the fitting surface
of the magnet member 14A is an N-pole. With the polarity
indicating portion 81A, it can be confirmed that the end 19B
of the first optical fiber 11 is the receiving side, the end
20B of the second optical fiber 12 is the transmitting side

and the fitting surface of the magnet member 14B is an S-pole.



fiber 12 to the suction end faces. The nmajor surfaces 21A, 21B constituting
t he suction surfaces of the magnet nenbers 14A, 14B are nagnetized to
nmutual |y opposite polarities, as described previously. Al though not shown,
the fitting holes 32 of the data transm ssion/reception units 30A of the
equi pnents 30, to which is connected the connector apparatus 60, are

‘desi gned as stepped holes. That is, thg fitting holes are fornmed by annul ar
recesses, on which the major surfaces ?A, 21B of the fitting nmenbers 13A,

13B are abutt eds) gish @0 @l I tEY UpDaPatRSed QReaNabHPELaPEE S DY 2l
side of the annular recesses and onto which are abutted the nmajor surfaces

15A of theehbbddimgntenderishd FonnkiR orOapreiraies iBepaonidad wiohralSpoisS
24 are disposed in their entirety inwardly of the surfaces 31 of the
equi pnent so8oorhhenl t firetdrikd 1#. sthy airesemd dpyeetdencisbedt cbimbbedr

_ t 60 | nbl ed tly, w tt | t f.p | di
ootener ofothd FRRCPEBHISBIRT | THPRT4R Hai GF Sbasds t3oREo 8t BROVRE magnet
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sur f aces

fitting members 13A, 13B are designed in a horse-shoe shape,
and the arcuately-contoured lateral sides 18A and the planar
lateral sides 18B thereof are engaged with the grcuately—
contoured inner peripheral sides 33A and the plahar inner
lateral sides 33B of the fitting holes 32 of thelequipments
30, respectively, for mounting the connector apparatus in
position, the present invention is not limited to this
particular shape of the fitting members 13A, 13B and the
fitting holes 32 of the equipments 30. For example, the
fitting members 13A, 13B and the fitting holes 32 can be
formed in the vertically or horizontﬁliy non—symmetrical
shape.
Although the fitting-portions of the ‘above—described

embodiments of the connector apparatus are formed by the

" fitting members 13A, 13B and the magnet members 14A, 14B
assembled to both ends of.the.optical fivers 11, 12, fitting
members may also be formed integrally by combining.the fitting
members and the magnet members from é synthetic resin material
admixed with magnetic powders. In this case, the unitary

fitting members may be formed on the outer peripheral



15A of the fitting nmenbers 13A, 13B of the connector apparatus 60 are
‘desi-gned as recesses, the nmajor surfaces 21A, 21B of the magnet nenbers
14A, 14B are intimately contacted with and coupled in this state to the
casings 31. Therefore, the intimate contact between the nagnet nenbers 14A,
14B of the connector apparatus 60 may be nai ntained nore reliably. Since
the maj or surfaces 15A of the fittingzgenbers 13A, 13B of the connector
apparatus 60 are designed as recesses, the ends 19A, 19B, 20A, 20B of the

first optigalefderenelredid i@ 383999weRhi Fatedt P flared RAtiglXR9SEd
directly to outside to prevent possible injury to these ends. Moreover,
since the 1atgentin coideadtihans thes vuedrby itbheo frathet f Nentgy hol4A, 324Bfin the
state in which the fitting menbers 13A, 13B of the connector apparatus 60
are fittedthe eweigment P .holes 32 of the data transnission/reception units
30A of the equippents 30, it becones possible tg?redqge adverse effects

by extraneous |+HHOYER T GAENSCHINPPPPGA PP P 8F B ?ﬁia RVE &Tgniegd
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and the printer 4, it is to be noted that the connector
apparaius may also be mounted on plural data
transmission/reception units 30A mounted on the main computer
unit 1. These connector apparatué make it possible to fransmit
data signals, based on the irDA standérd, among plural
peripheral devices, such as the monitor 2, keyboard 3 or the
external storage device 5.

It is to be noted that, if the connecting side apparatus
and the connected side apparatus are installed with the data
transmission/reception units 30A facing each other in
accord#nce with the IrDA standards, transmission of data
signals can be done between the connecting and connected
apparatus without using the above—-described connector
apparatus. It is therefore unnecessary in the above—deséribed
'computer system to provide the data transmission/reception
units 30A in all of the main computef unif 1 and the
peripheral deviceé 2 to 5 for coﬂnectability of the connector
apparatus. The apparatus 30 may also be a notebook-type
personal computer, any one of a variety of portable

information terminal equipments, or a electronic notebook.



apparatus 70 of the present fourth enbodinment, the fitting nenbers 13A, 13B-
.are conbined with the magnet nenbers 14A, 14B in a state in which the
relative positions of the optical fibers 11, 12 are positively denarcated
fromeach other, while the fitting nmenbers 13A, 13B are positively fitted
inthe fitting holes 32 of the data transm ssion/reception units 30A of the
equi pnents 30 for preventing incorrect__nmounting. In the foll ow ng
description of the connector apparatu 070, the parts or conponents which

are the same aspof é’aatues”tmaéro al114QS & ¢Of %h%e%'l‘”%} {;h@»?&’a{étvb‘ﬁ ‘f't? of the

previ ous enbodi nent "are agal n denot ed. b € sanme re ence nunerals and
the correspradisga d&ﬁﬁﬁarpicdmdrﬁ f@ﬂctth% ffgrr soiRuhethYioNVéh d4ea connect or
apparatus 70, the fitting nmenbers 13A, 13B are designed substantially in an
el ongat ed bhégsalshoktis hiohe, heatd compuwiemedat dbledetioandewbdohpirents 30 only
when the arcuatel y-contoured |lateral sides 18A and the planar |ateral sides
18B t her eofoBReChef chedt o t%@%ﬁﬁ‘éﬂf’%’orﬂ"@&ﬁ@d% gABEPRERE pfeFal sides
33A and the % nar n er herta.l %es 33 the fitting holes 32 of
the equi pmER éﬁg a B 9hr 9%&inted on the data
transm ssi q S a [ ch
the fitti ng@%ﬁ%g?éi@ﬂ/ﬂ@é%gﬁﬁ %eéﬁgdr?e?&ngﬁg‘tgr sg%%zkalltéi%ﬁo}lg 1o
prescri bedcoh@ifufsl OPhpLRlaf i DeFeddsanith tdppearaemed ,0phntdlity from

mischief by an ill-intended person may be assured.



26 fiber
.| at eral

12 by the arcuately-contoured |ateral sides 18A and the planar
sides 18B thereof and by the polarities of

21B. Wth the present connector apparatus, since the magnet menbers 14A,
14B in the elongated rectangul ar shape are pr mﬁmmm‘mljﬂm rim of
fitting nmenbers 13A, 13B, the state of theflt“ ot be

checked in the course of the nmountin

f aces 21A,

t he

operatiion* 1t the flttlng operation

for the connector apparatus is done ile the operator is unawares of the
unfittabl e wisat as ctharMebt isg nenbers 13A, 13B, fitting holes 32 or the

opti cal

f or med i nt elgr alAl ywoninektdirsepparatus nfopointiomenieht ingBayf leastiaktvy

different shapes on at |east one lateral sides of the magnet nenbers 14A

14B for pr e?/’eﬁﬂﬁrr?g“tchéquﬁeﬁf’?éét eﬁﬁﬁn’f‘?ﬁb“gwpt hi RS /OgtRact YRi%pparatus 70,

t he dlscrlmn |dqglgportt on 71A i formgf *HP ovi di ng.t.he mag et nber
on i

with an arcu

Sardanigedde, ok

fibers 11, 12 tend to be destroyed. The connector apparatus 70 is

14A
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formed by f&HﬂﬂQﬁgt o3 £ @ QE@%Ms§989?9'e£§£€§§@%éﬁ%éehﬁ t%pgi'ek%rﬁh% magnet
menber 14B. Al though the discrimnating portions 71 are not limted to the
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at least a cable; and

a pair of connecting ﬁortions provided at both ends of
said cable, each connecting portion having a magnet portion
for being attracted by said equipment and a limiting portion
for limiting thé rotational position at the time of connection
thereof to the equipments;

wherein, with the ends of said cable connected by the
connecting éortions to the electronic equipments, the ends of
the cable are held in the state of enabling data
transmission/reception with the input/output units of the
equipments.
2. The connector apparatus asa claimed in claim 1 wherein
said connecting portion has a holder for holding one end of
said cable and wherein said holder is formed as one with the
magnet portion.
3. The connector apparatus asa claimed in claim 2 wherein
said holder is engaged with an engaged portion formed on said
equipment for being protruded from said magnet portion.

4. The connector apparatus asa claimed in claim 3 wherein



are distingui shable from appearance or on physWhe

discrimnating portion 71A, it can be confirne at the end 19A of the
first optical fiber 11 is the transmtting side ﬂ\‘m f.the
second optical fiber 27 12 is the receivi ng-\s/i ‘$ ““ Mitting
surface of the nagnet menber 14A is an N-pole. e di*scrfi m nati ng

portion 71B, it can be confirmed that fshe end 19B of the first optical
fiber 11 is the receiving side and the end 20B of the second optical fiber

12 i's the tgaARSMNHollldieRd hasdetsWippert ARdT 16Wé Pleridl fRAMS ihhanMageghtgEMDEr
14B is an S-pole. In the connector apparatus 80, shown in Fig.9, the magnet
nenbers 14AhapeBamde ihopneduarehshapei ngespeéatesly whil e portions of the
maj or surfaces 21 are fornmed with Eol arity- indicating portions 81A 81B
for indi catdng Thegfernecterapprpreatusoprsexahpimed tie pldtiar i% yhiemgiioat i ng
portion 81A ingludi polg i ndi,cation [e[%NgerrMng a sole _rk I'S
provi ded onsat]h.c{é hr?wcaljd%g‘ S 855"5512\80’{)“%‘51 g }é‘f’. . eh .Wd‘,&,l rr‘lf%l°é' t he
polarity ingd Gt g Q%%%%Qna§$ﬁg{Qgkﬂdkggdpg%gPégm%éﬁﬂiéyl Lerr]S[err] and
two marks is provided on the major surtace 0 e magnet nenber 14B.

6. The connector apparatus asa claimed in claim 1 wherein the

magnet portions provided on said connecting portions are

magnetized to opposite polarities.

7. The connector apparatus asa claimed in claim 1 wherein

discriminating portions are provided in said connecting

portions for assuring compatibility with equipments connected

to said connecting portibns.

8. The connector apparatus as claimed in claim 1 wherein said

cable is an optical fiber.

9. A connector apparatus for interconnecting at least two

electronic equipments each having an input/output unit

including a transmission portion and a reception portion for

ehabling data transmission/reception between the electronic

equipments, comprising:

at least two cables; and
a pair of connecting portions for holding both ends of

said c;bles, each connecting portion having a magnet portion

for being attracted by said equipment and a limiting portion

for limiting the rotational position at the time of connection

thereof to the equipments;



The pol arity indicating portion 81A of the magnet nenber 14A indicates that
‘the end 19A of the first optical fiber 11 is themthe end

20A of the second optical fiber 12 is the recei VI ng. si d tt| ng
surface of the magnet nenber 14A is an N-pole. ﬂ lﬁiﬁl\!m ‘ di cati ng
portion 81A, it can be confirned that the end 19B sOpeI cal

~fiber 11 is the receiving side, the end 20B of the second optical fiber 12

is the transmitting side and the fitting surface of the nagnet nenber 14B
is an S-pole. whfeAn,haigh the endsect Osa pPppedtliass cinnlell eabbyetHescri bed
enbodi nents of the connector apparatus is provided with a pair of optical
fibers 11, agnedeng @omitionsvént £ba eieabronicieawinments t bepandscafar

nunber of the optical fiber Al t hough the respective connector apparatus
are so de&@heedpat &5 A& ﬁfil g FBRDEFRTESA I LinE dédilgned in a

horse-shoe g e o] u sides A_angd the
pl anar | at eral cfzsrs%fgg %&?ggb lé'?gﬁeﬁféggéwfél&grﬂjet arcuat elqysac nt our ed
i nner peri pé@dif:t];méims 33A and the planar inner lateral sides 33B of the

fitting holes 32 of the equi pnents 30, respectively, for nounting the
connect or appar atTre iconnector apparatus asa claimed in claim 9 wherein

one of said connecting portions has a first cable holding
portion as an input end and a second cable'hqlding portion as
an output end, the other coqnecting portion has a third cable
holding portion as an input end and a fourth cable holding
portion as an output end, one end of one of said cables is
held_by said first cable hdlding portion, the other end of
said cable is held by said fourth cable holding portion, one
end of the other of said cables is held by said second cable
holding portion, and the other end of said cable is held by
said third cable holding portion. |

11. The connector apparatus as claimed in claim 10 wherein
said first and second cable holding portions are formed as one
with the magnet portion and wherein_said third and fdurth
cable holding portions are formed as one with the magnet
portion.

12. The connector apparatus as.claimed in claim 11 wherein
said first and second cable holding portions are protruded
from one of said magnet portions, said first and second cable

holding portions are formed as one, said third and fourth



position, the present invention is not limted to this particul ar shape of
the fitting nenbers 13A, 13B and the fitting hol es 32 of the—eguipnents 30.

For exanple, the fitting nmenbers 13A, 13B and the'f”' me es 32 can be

formed in the vertically or horizontally non-symet Hm,ﬂm_ough
the fitting portions of the above-described enbodinen . ect or

apparatus are forned by the fitting nmenbers 13A, 13B and the magne*t_ nmenber s
14A, 14B assenbled to both ends of t'he36ptical fibers 11, 12, fitting

menbers My dleSRohf he" BBt iBhEIRAL ! YroVr QDI il die Julelr G wRIRers and
t he magnet nenbers froma synthetic resin material adm xed with magnetic

powders. Inhgneits po@s@onkheatai WReyefiht s4Dg tRibErandrefiouref arade@ on t he
out er peri pheral 29 portions thereof integrally with retention flanges
slightly |tarigdmg wogitienshamet fiervatiepasspre.of the fitting holes 32 of the
equi pnment 30. Although the connector apparatus described above .are .used in

a one-for-bhe rdhg CORSECHOR ARPERELHE! AScHMPLTRY Thitlain it MRS itht er 4,
it isto bse'\a{]é)tteidrstthaé:[ndt hs%c%% n%%,toqré holding portions form recesses

along with one of said magnets, said first and second cable
holding portions are formed as one, said third and fourth
‘cable holding portions form recesses along with the other of
said magnets, and wherein said third and fourth cable holding
portigns are formed as one.

14. The connector apparatus as claimed in claim 9 wherein the
magnet portions provided on said connecting portions are
magnetized to opposite polarities. |

15; The connector apparatus as claimed in claim 9 wherein
'discrimiﬁating portiops are provided in said connecting
portions for-assufing compatibility with equipments connected
to said connecting portions.

16. A connector apparatus for interconnecting at least two
electronic equipments each having an input/output unit
including a light emitting portion and a light receiving
portion for enabling data transmission/reception between the
electrénic equipments, comprising:

at least two optical fibers; and
a pair of connecting portions for holding both ends of

said optical fibers, each connecting portion having a magnet



apparatus may al so be nounted on plural data transm ssion/reception units
‘30A nounted on the main conputer unit 1. These connWe It

possible to transnmit data signals, based on the |IrDA standar pl ur al
peri pheral devices, such as the nonitor 2, keyboard 3m“m\m{iwmwm
storage device 5. It is to be noted that, if the con \y ppar at us
and the connected side apparatus are igstalled with tht data

transm ssion/reception units 30A facing-each other in accordance with the

| r DA st and3JgdS.iohl 88 b8 $h£Na Of rL &g VWA i AR iRRedONBnBEL WEER; £
connecting and connected apparatus w thout using the above-describe
connect or guparianusor!| Limbt ihmerefor o tanisoass aoys iitd ohhetabheet tleecs f bed
conput er systemto provide the data transm ssion/reception units 30A in all
of the mai rfrddesiier Ghereafatel the ¢ruingmanta; devices 2 to 5 for

connect a0l 115 Shehipe RNER: Bhe “BREE S 4n L RIS B30, FifpEL 200 °
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ends of the optical cables are held at positions facing the
input/output unit.
17. The connector apparatus ésa claimed in claim 16
wherein one of said connecting portions has a first optical
-fiber holding portion as an input end and a second optical
fiber holding portion as an output end, the other connecting
poftion has a third optical fiber holding portion as an input
end and a fourth optical fiber holding portion as an output
end, one end of one of said optical fibers is held by said
first oﬁtical fiber holding portion, the other end of said
optical fiber is held by said fourth'optical fiber holding
portion, one end of the other of said optical fibers is held
by said second optical fiber holding portion, and the other
end of said optical fiber is held by said third optical fiber
holding portion.
18. The connector apparatus as claimed in claim 17 wherein
said first and second optigal fiber holding portions are
formed as one with the magnet portion and wherein said third
and fourth optical fiber hdlding portions are formed as one

with the magnet portion.



t he data communi cation function for conmunicati on of data signal -t h the
‘host conputer is | oaded and which is connected ta_l—heﬁartrUVé’-'aTaEE’rs'iJé‘gfj
-portabl e equi pnrent for enabling data comruni cation. S _
transm ssion/reception units 30A for the general _te\ll “Q\mmn\gur ed
sinmply as a recess in appearance, immunity fromms y-an Fl1%intended

person may be assured. 31 WHAT IS QGLAIMED |I'S: 1. A connector apparatus

for interconnecting at |east two el ectronic equipnents each having an
I nput/out put uni.t includi

for enabl Ty dite CPRAREREY, %ﬁ%ﬁ%‘%ﬁ?ﬁ?é'ﬁ"ﬁ&%% T Xkt 1SRN POT L 01

e electronic equl pnents,

conpri singie Af 4:93% fh o UeBna2BALIR £ 10br CRONEEAL b PO O 1 OVI ded at
bot h ends of said cable, eacf‘{l connecting portion having a magnet portion

for being gédtaiar forsaind @GUispTENmaghdtapbttionag poid i tirdtoradd m ting
the rotational position at the tinme of connection thereof to the '
equi pment sseedret aiptiasl If ithes doddiok pardicabl ereofeeeed®Hyonhe said
.third_and fourth optical fiber holding portions ére protruded
from the other of said magnet portions, and wherein said third
and fourth optical fiber hdlding portions are formed as one.
20. The connector apparatus as claimed in claim 17 wherein
said first and second optical fiber holding portions form
recesses along with one of said magnets, said first and
second optical fiber holding portians are formed as one, said
third and fourth optical fiber holding portions form recesses
along with the other of said magnets, and whereiq said third
and fourth optical fiber holding portions are formed as one.
21. The connector apparatus as claimed in claim 16 wherein
the magnet portions provided on said connectiqg portions afe
magnetized to opposite polarities.
22. The connector apparatus as claimed in claim 16 wherein
disqriminating porfions are provided in said connecting
portions for assuring compatibility with equipmenﬁs connected

to said connecting portions.

N



i nput/output units of the equipnents. 2. The connect or

claimed in claim1l wherein said connecting portion has a holdlng
one end of said cable and wherein saighholder is fornmed as one with the
magnet portion. 3. The connector apparatus asa clained in claim2 wherein
said holder is engaged with an engaged portion forned on said eqU|pnent f or
bei ng protruded from sai d meEMMEEPLREOAPPARATOS connect or apparatus asa
clainmed in claim3 wherein 32 said holder has its upper and | ower ends
formed in an arcuate shape and in a square shape, respectively. 5. The
connector apparatus asa clainmed in claim2 wherein said holder is forned as
one with the nagnet portion for foABBEBRAETr ecess al ong with said magnet
portion. 6. The connector apparatus asa clainmed in claim1l wherein the

magnet portions provided on said connecting portions are nagnetized to
opposite polarities.

connecting portions to the el ectronic equipnents, the'Hmdmam
held in the state of enabling data transnission/receptl !uﬁ
ol der tor

A connector apparatus for interconnecting at least two
electronic apparatus, such as a peréonal computer and a
printer, interconnects input/output units of the equipments
each having a light emitting element and a light receiving
element. The connéctor apparatus epables data

"transmission/reception between the equipments. The connector
apparatus includes at least two optical fibers and a pair of
connecting units. The connecting units include a pair of
connecting portions for holding both ends of the optical
fibers. Each connecting portion has a magnet portion for being
attracted by the equipment qnd a limiting portion for limiting
the rotational position at the time of connection to the
equipments. With the ends of the optical fibers connected by
the connecting portions to the eleétronic equipments, the ends
of the optical fibers are held in the state of enabling data

transmission/reception with the input/output units of the

equipments.

Figure 2



7. The connector apparatus asa clainmed in claim21 wherein discrininating
portions are provided in said connecting portjons for assuring
conpatibility with egui pnments connected to said connecting portions. 8. The
connector apparatus as clainmed in claim1l wherein said cable is an optical
fiber. 9. A connector apparatus for interconnecting at |east two electronic
equi pnents each having an input/output unit including a transm ssion
porti'on and a reception portion for enapling data transm ssion/reception
between the el ectronic equi pnents, conprising: at |least two cables; and a
pair of connecting portions for holding both ends of said cables, each
connecting portion having a nmagnet portion for being attracted by said

equi pnent and a limting portion for limting the rotational position at
the tinme of connection thereof to the equipnents; 33 wherein, with the
ends of said cables connected by the connecting portions to the electronic
equi pments, the ends of the cables are held in the state of enabling data




transm ssion/reception with the input/output units of said equi pments. 10.
‘The connector apparatus asa clainmed in claim9 wherein one of said
connecting portions has a first cable holding portion as an input end and a
second cabl e holding portion as an output end, the other connecting portion
~has a third cable holding portion as an input end and a fourth cable
hol di ng portion as an output end, one end of one of said cables is held by
said first cable holdi-ng portion, the/® her end of said cable is held by
said fourth cable holding portion, one end of the other of said cables is
hel d by said second cable holding portion, and the other end of said cable
is held by said third cable holding portion. 11. The connector apparatus as
claimed in claim10 wherein said first and second cabl e hol di ng portions
are formed as one with the nagnet portion and wherein said third and fourth
cabl e holding portions are formed as one with the magnet portion. 12. The
connector apparatus as.clainmed in claim1ll wherein said first and second
cabl e hol ding portions are.protruded fromone of said magnet portions, said
first and second cable holding portions are formed as one, said third and
fourth t Y
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34 cable holding portions are protruded fromthe other of said magnet
*portions, and wherein said third and fourth cable hol ding portions are
formed as one. 13. The connector apparatus as clainmed in claim1l wherein
said first and second cabl e hol ding portions formrecesses along with one
of ~said magnets, said first and second cabl e holding portions are forned as
one, said third and fourth cable holding portions formrecesses along with
the other of said magnets, and whereidyéaid third and fourth cable hol ding
portions are fornmed as one. 14. The connector apparatus as clainmed in claim
9 wherein the magnet portions provided on said connecting portions are
magneti zed to opposite polarities. 15. The connector apparatus as clai ned
in claim9 wherein discrimnating portions are providﬁg in said connecting
portions for assuring conpatibility with equipnents nected to said
connecting portions. 16. A connector apparatus fqy/rg?grconnecting at | east

two el ectronic eqONp ntségaehShaving an i nput/outfMi~unit i pding a
light emtting pggh&gh\an a-light receiving portion fef-: blﬁég$data
transmni ssi on/ recepti orNbef weer2Phe el ectronic %%ﬁbpnenta}'ggﬂﬁT ng:
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at least two optical fibers; and a pair of connecting portions for hol ding
-both ends of said optical fibers, each connecting portion having a nagnet
35 portion for being attracted by said equipnment and a limting portion for
limting the rotational position at the tine of connection thereof to the
equi pnents; wherein, with thée ends of said optical fibers connected by the
connecting portions to the electronic equi pnents, the ends of the optical
cables are held at positions facing #{& i nput/output unit. 17. The
connector apparatus asa clainmed in claim 16 wherein one of said connecting
portions has a first optical fiber holding portion as an input end and a
second optical fiber holding portion as an output end, the other connecting
portion has a third optical fiber holding portion as an input end and a
fourt-h optical fiber holding|mnt{§n éé an out put en one end of one of
said optical fibers is held by sai TA{ éB)opticg%/ﬁ hol di ng portion

id fourth optical fiber

the other end of said optical fib i s{ held by
hol di ng portion, one %‘E(PéBt)he o% %d\ggtézﬂzébgers is held
\ y '
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by said second optical fiber holding portion, and the other end of said
optical fiber is held by said third optical fiber holding portion. 18. The
connector apparatus as ' clained in claim17 wherein said first and second
optical fiber holding portions are forned as one with.the nagnet portion
and wherein said third and fourth optical fiber holding portions are forned
as one with the nmagnet portion. 36 19. The connector apparatus as
claimed in claim 18 wherein said first34hd second optical fiber holding
portions are protruded from one of said nagnet portions, said first and
second optical fiber holding portions are formed as one, said third.and
fourth optical fiber holding portions are protruded fromthe other of said
magnet portions, and wherein said third and fourth tical fiber holding
portions are forned as one. 20. The connect or ggfatus as claimed in
claim17 wherdiN) said first and second optical 41 ber hol di ng poq@bons form

recesses al ong mf\@ one of s M magnets, said fifAtY-and second opti cal
fi ber hol di ng2pRU/|-ﬁn formed as one, said third %}Tbcal
fi ber hol di nqgr‘)qort' f/w-m/r&ésses 228
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along with the other of said nmagnets, and wherein said third and fourth
optical fiber holding portions are forned as one. 21. The connect or
apparatus as clainmed in claim16 wherein the nagnet portions provided on
sai d connecting portions are magnetized to opposite polarities. 22. The
connector apparatus as clained in claim16 wherein discrimnating portions
are provided in said connecting portions for assuring conpatibility with
equi pments connected to said connectimgygortions.
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/N SEARCH REPORT Application No. 9700001-2

(EXT OF THE ABSTRACT

CONNECTING APPARATUS

A connector apparatus for interconnecting at least two electronic apparatus, such as a personal

- computer and a printer, interconnects input/output units of the equipment (30) each having a
light emitting element (36) and a light receiving element (37). The connector apparatus (10)
enables data transmission/reception between the equipment (30). The connector apparatus
(10) includes at least two optical fibers (11,12) and a pair of connecting units. The connecting
units include a pair of connecting portions for holding both ends (19A,19B) of the optical
fibers (11,12). Each connecting portion (10) has a magnet portion (14A,14B) for being
attracted by the equipment and a limiting portion (18A,18B) for limiting the rotational
position at the time of connection to the equipment. With the ends (19A,19B) of the optical
fibers (11,12) connected by the connecting portions (10) to the electronic equipment (30), the
ends of the optical fibers are held in the state of enabling data transmission/reception with the
input/output units of the equipment.

Fig. 2.
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