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OPTI CAL SWI&EANGE CONNECTOR TECHNI CAL FI ELD The present invention rel ates
to anoptical 5 swtching connector used for switching optical paths in
an optical fiber line. BACKGROUND ART As aone of prior art optical swtching
connectors used for switching optical patHs of optical 10 fiber |ines,

t here has been known the one as shown in Fig. la and I b, disclosed in
Japanese Unexam ned (Kokai) Patent Application Publication No.63-85522.
This optical swtching connector has a first ferrule 11 and a second
ferrule 12 arranged with end 3BTIcARCSEI TIMING mpNaEDTORt her.  The first
ferrule 11 has two parallel pin holes 13a and 13b, while the second ferrule
12 has two parallel pin holes 14a and 14b. |In the corresponding pin holes
13a and 14b and 13b and 1l4a are inserted reference pins 15 for positioning
pur poses 20 in a manner so pECHRICAAFIA® two ferrules 11 and 12. The
respective ones of the pin holes of each of the first and second ferrul es
1lgand 12, that is, 13a affle lgfesé € VM o0 rd 191t28 RbEYRNbHPYCHPri zont al
(i.e. lateral) novenent of the reference pins 15, while the other pin 25

holes 13b agd 14B;36Riher E8AN & {dy N dZ FRAlskY tBI9E" optifal paths in

an optical fiber line.
BACKGROUND ART
As one of prior art optical switching
connectors used'for switching optical paths of optical
10 fiber lines, there has been known the one as shown in
Fig. la'and 1b, disclosed in Japanese_Unexamined (Kokai)
Patent Applicafiqn_?ublicatién_N9&63:85522{.
This optical switching conné?tor has é first
ferrule 11 énd a second ferrﬁle_lz arranged with end
15 faces abutting each other. The first ferrule ll.has
two parallel pin’holes 13a and 13b, while the secona
ferrule 12 has two parallel pin holes 14a and 14b. 1In.
the corresponding pin hales 13a and 14b and 13b and l4a
are insefted reférence pins 15 for positioning purposes
20 in a manner so as tb span the two ferrules 11 and 12.
The respective"ones of the pin holes of each of the
first and second ferrules 11 and 12, that is, 13a and
14a, are formed to asize preventing horizontal (i.e. lateral)
movement of the reference pins 15, while the other pin

25 holes 13b and 14b are formed with. horizontally longer



sectional shapes so as to allow the reference pins 15 to nove horizontally
by a predeternined pitch P. Between the two pin holes 13a and 13b of the
first ferrule 11 are fixed four optical fibers 17a to 5 17d of. a
four-core tape-core line 16 with their end faces exposed, while between the
two pin holes of the second ferrule 12 aré fixed the two optical fibers 19a
and 19b of a two-core line, for exanple. If the first ferrule 11 is fixed
and the 10 second ferrule 12 is nade to be novable horizontally (the
reverse is also possible), then in the condition with a force in the
direction of theeatioae A Hp9ed o @st He addomdtherraferancaPidfohd in Fig.
la, the two optical fibers 19a and 19b of the second ferrule 12 are 15
connect ed with tde maie dpyigan tRlder $y12argedetgpmbhednei s¢hdd -of the first
ferrule 12 to formoptical paths. Thereafter, if force in the direction of
the arrow B. is applied tRetweensdbendwoerinl boles ak3ahamth 3P Pifgtheh, this
noves horizontally and the optical fibers 17c and 20 17d on the other
side of the firsitrdierftedmliel iflor mreptiiicald fathsomtidal hbitiensedfalda and
19b. The optical sw tching connector perfornms switching of optical paths in
t he above nannar7d Thie abiowg-reomei daed-coret 1ane beceointh f Ereinl @8d25  are

required to have hi gh dinensional precision, and
faces exposed, while between the two pin holes of the

second ferrule 12 are fixed the two optical fibers 19a
and 19b of a two-core line, for example.
If the first ferrule 11 is fixed and the
10 second ferrule 12'is made to be movable horizontally
(the reverse is also possible), then in the condition
with a force ir-llthe direction of the arrow A applied to
the second ferrule 12 as shown in Fig. la, the two
optical fibers 19a'aﬂd 19b of the second ferrule 12 are
15 connected with the two oﬁiical fibers 17a and 17b on
one side of the first ferrule 12 to form optical paths.
Thereafter, if force in the dirgctioh Qf the arrow B is
applied to the second ferrule 12 as shown in Fié. 1b,
this moves horizontally and the optical fibers 176 and
20 _17d on the other side of the first ferrule 11 form
optical paths with the fibers 19a and 19b.
The optical switching connector performs
switching of optical paths in the above manner.
;%he above-mentioned first and second ferrules

25 are'feéﬁired to have high dimensional precision, and



3 thus are conprised as the optical swi tching connector shown in Fig.2.

That I's, the optical swtching connector 21 is conprised of a ferrule plate
22, a pin holding nenber 5 23, a frane body 24, and screws 25a and 25b.
The ferrule plate 22 fixes the end portign of the optical fiber 17 to a
predeterm ned position, has pin grooves 26a and 26b forned in parallel at
its both sides, has one of the pin grooves 26a forned to a width 10
preventing horizontal novenment of the reference pin 15, and has the other
pin grooves 26b formed to a width enabling horizontal novenent of the
reference pin 1 usTHE &iCAMBEEALRgaFrehbero DB <& %! bsh g fann &0 r
positioning the reference pins 15 in t-he pin grooves 15 26a and 26b, so
the pin holes ahr@wnorifediBy2the pin hol di ng menber 23 and the pin grooves
26a and 26b. The ferrule plate 22 and the pin hol ding nenber 23 are housed
in the frame bdthat24sandhgcpPBhtC2baSWntPoigE fonngPE 2¥dften themto form
a single body. 20 Note that the pin grooves 26a and 26b
sonetines are komnpriisededft 8 ferrhke ahlble 7@t Ife gt dreifdd gHimeadET t 0 nove
hori zontally by a predetermined pitch. In this case, the pin grooves of the
opposi ng opti c3.sw ttERmagbedinett AAndrscnsitsh 253 andrdddt to wi dt hs

preventing horizontal novenent.
, The ferrule plate 22 fixes the end portion of

the optical fiber 17 to a predetermined position, has
pin grooves 26a and 26b formed in parallel at its both
sides, has one df the pin grooves'26a formed to_a width

10 preventing horizontal movement of the.refe:ence pin 15,
and has the other pin grooves 26b formed to a width
enabling horizbntal movement of the reference pin 15.
The pin holding member 23 serves as a cover for
positioning the reference pins 15 in the pin grooves

15 26a and 26b, so the pin holes are formed by the pin
holding'member 23 and the pin grooves 26a and 26b. The
fgrrule plate 22 and-the'pin holding member 23 are
housed in the frame body 24 and sérews 26a and 25b are
used to fasten them to form a single body.

20 . Note that the pin grooves 26a and 26b
sometimes aré both formed to widths enabling the
reference pins 15 to move horizontaily by a
predetermined pitch. In this case,_the pin grooves of
the opposing optical sﬁitching connector are both

25 formed to widths preventing horizontal movement.



4 This type of conventional optical sw tching connector has the pin hol ding
menbér 23 formed of a single plates which is fastened by screws 25a and 25b
fromdirectly above the pin grooves 26a and 26b. As a 5 result, bending
of the pin holding menber 23 occurs at the wide wdth pin groove 26b as
shown by the dotted line A and there are cases where the reference pin 15
cannot be inserted and cases where even when insertable, the resistance to.
hori zontal novenent is great and the 10 swi t chi ng operation cannot be

perfor.med snoothly. Since the pin holdin nber 23.i.s single. plate, in
the case where the di arre'trBFSof‘P?‘Fle°fe‘f%’f‘gﬂ’cqg%‘iaﬂ fgtilga?a?ﬁé?c’t?hg% t he

design value or the case where the width of the pin_groove,26a is snaller
than 15 the dosingstesl has é%es%bﬂwPQ#F#ﬂ%}m9§Pefh23pfﬂrﬂﬁ?d?ﬁganenber 23
becones slanted, the switching direction and the direct'gn of agﬁgngenent
of the optical sfingdespdabeatwhiehn 2akds Bedr PYafGreEnd é AnBREi o%P 1 oss

i ncreases. 20 ' Further, as shown in Fig. 4, in the case where
the di aneter o&rbhedﬂeﬁeﬁéﬁcﬁbﬁﬁ?lHEFi%‘%ﬁHPPéFStﬁgﬁ 2Re 48B: gri%at ue or
the case where the width of the pin groove 26a is |larger _than the design
val ue, thesPosiresud tof bendi refef eHee Bt hed digs peapeli #3 QCCUr95at regylt,

t he connection | oss al so i ncreases.
the wide width pin groove 26b as shown by the dotted

line A and there are cases' where the reference pin 15
cannat be inserted and cases where even when insertable,
the resistance to horizontal movement is great and the

.10 sQitching operation cannot be performed smoothly.

Since the pin holding member 23 is a single
plate, in the.case where the diameter of the ,reference
pin 15 is larger than the design value or the case
where the width of the pin.groove 26a is smaller than'

15 the design value, as shown in Fig. 3, the pin holding
member 23 becomes slanted, the switching direction and
the direction of arrangement of the optical fibers
deviate from each oiher, and the connection loss
increases.

20 Further, as shown in Fig. 4, in the case
where the diameter of the reference pin 15 is smaller
than the design value or the case where the width of
ihe pin groove 26a is larger than the design value, the
position of the reference pin 15 is uncertain, as a

: 25 result,'the connection loss also increases.



5 DI SCLOSURE OF THE | NVENTI ON The present invention provides an optical

swi t chi ng connector which seeks to resolve, at least partly, 5 t he
problenms in the prior art mentioned above. An object of the present
invention is to provide an optical switching connector enabling a snooth
swi tching operation. Another object of the present invention is to 10
provi de an optical sw tching connector wherein a connection loss is
reduced. According to the present invention, it is constituted as an
optical switching connector including a ferrule plate, which fixes an end
of an optical fiber 15 to a predeterm ned position, has pin grooves
formed in parallel at its two ends, and has at | east one of its pin grooves
formed to a wi dth enabl i ) HEQSURE: QF FDEcABNENDION reference pin, pin
hol di ng nmenbers which position the reference pins in said pin grooves, and
a 20 frane body which Hhsaresieatf énvehéiphapeouihdiepi an hew Hiasd nenbers,
characterized in that the pin hol ding nenbers are provided individually for
each pin-grooveswntelpimyicimoredtornubécht sebest vo seslebvedf dthacpish gaoeves
of a nmeans for pressing the pin holding nmenbers 25 corresponding to the
pi n groovess whetke spreblefirigndde prior art mentioned above.

An object of the present invention is to
provide an optical switching connector enabling a
smooth switcﬁing operation.
| Another object of the present invention is to
10 provide an optical switching connector wherein a
connection loss is reduced.
“According to the present invention, it is
constituted as an optical switching éonnector including
a ferrule plate, which fixes an end of an optical fiber
15 to a predetermined position, has pin grooves formed in
parallel at its two ends, and has at least one of its
pin grooves formed to a width enabling horizontal
movemént of a feference pin, pin holding members which
position the reference piﬁs in sdid pin grooves, and a
20 frame body which houses the ferrule plate and pin
holding members, characterized in that the pin holding
members are provided individually for each pin groove
and provision is made at the two sides of the piﬂ
grooves of a means for pressing the pin holding members

25‘ corresponding to the pin grooves where said reference



6 pins can nove horizontally to the ferrule plate. A preferred optional
feature of the present invention is that in such an optical switching
connector, the thickness of the bottom portion of the frame body is at 5

| east the thickness of the ferrule plate.gln the present invention, a pin
hol di ng nmenber is provided separately for each pin groove so as to reduce

t he connection | oss caused by di nmension error of the reference pins and pin
grooves. Further, the 10 pi n hol di ng menber corresponding to the pin

groove where the reference pin can nove harizontally i essed to the
ferrule plate ap19ﬁe°?R0m8¥§e§°5¥2%43§‘gﬁhqﬁr§§6e?§6 %ggtgy%F?hinate t he

bendi ng caused by the fastening of the pin holding nenber and enabl e a
snooth 15  switching ofePERirETPIreRtinRa!, featare 9f cKifeBEesENt t IWeRHOR ol
portion of the frane_bodg i s _made .not Ie5§ han the thjckness of the
ferrule plate séhag 1B BRFR AR WP YR 1bENit GG BF CRR$T 5% bO¥S caused by
the fastening and to reduce 20 t he i ncrease of connection | oss. BRI EF
DESCRI PTI ON OF YhECHRa§® NeS Bihdio tdom 8741 18Bj 8Et Ehantr $B&4t R4S 6 athe
present invention will be described in detail with reference to 25 t he
acconpanyi ng dr hepfgsthenthhfitess of the ferrule plate.

In the present invention, a pin holding
member is provided separately for each pin groove so aé
to reduce the connecffon loss caused by dimension error
of the reference pins and pin grooves. Further, the

10 pin holding membef corresponding to.the pin groove
where the reference pin can move horizontally is
pressed to the fefrule plate at'the ﬁwo sides of the
pin groove so as to eliminate the bending caused by the

j fastening of the pin holding member and enable a smooth

156 switching operation

Further, the thickness of the bottom portion
of the frame body is made not less th;n_the thickness
of the ferrule plate so as to eliminat; the bending of

the frame body caused by the fastening and to reduce

20 the increase of connection loss.

BRIEF DESCRIPTION OF THE DRAWINGS

Other optional objects and features of the present

invention will be described in detail with reference to

25 the accompanying drawings, in which:~



7 Figs. la and | b are explanatory views show ng the sw tching operation of
an optical switching connector; Fig. 2 is a front view showi ng a
conventional 5 optical swtching connector; Fig. 3 and Fig. 4 are front

vi ews showi ng t.he problem of a conventionat optical sw tching connector;
and Fig. 5to Fig. 7 are front views showng 10 enbodi nents of optica

swi tching connectors according to the present invention: DESCRI PTION OF THE
PREFERRED EMBCDI MENTS Pref erred enbodi ments of the present 15 i nvention

will be explained in detail with_reference to th | SJeigure .5 to
Fig. 7 show enbodi nents of{éﬁfiéﬁlggaisgh?ﬁa e ﬁ%@%%ﬂgpgéfggd%ﬁﬁ%fggthe
present invention, wherein portions.the sane as, the previously 20

expl ai ned Fig. Zhg é"dit\‘/‘bh“lghgpgéﬁglpgf% RNPSIATTS N ESE Lf%é “Spti cal

swi tching connector 21 of Fig. 5 has the pin holding nenber divided into a
pi n hol di ng mems@mMneE49FAi ch hol ds down the reference pin 15 in the narrow
wi dth pin groove 26a and the pin_holding menber 25  23b whi ch hol ds_ down
the reference pin 15 in t F&8yi fels & front view showing a conventional

5 optical switching connector;

Fig. 3 and Fig. 4 are front views showing the
problem of a conventional optical switching
connector;and

Fig. 5 to Fig. 7 are froni views showing

ld" embodiments of optical switching connectors according

fo the present invention:

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the present
15 invention will be explained in detail with reference to
the drawings.
Figure 5 to Fig. 7 show embodiments of
optical switching connectors according‘to the present
'invention. wherein portions the same as the previously
20 explained Fig. 2 are given the same reference numerals.
The opticél switching connector 2; of Fig.-s
has the pin holding member divided into a pin holding
member 23a which holds down the reference pin 15 in the

narrow width pin groove 26a and the pin holding member

25 23b which holds down the reference pin 15 in the wide



8 wdth pin groove 26b, has the pin holding nenber 23a on the narrow wi dth
pin groove 26a pressed to the reference pin 15 by the screw 25a and has the
pi n hol di ng nenber 23b of the wide width pin groove 26b 5 side is
elimnated and the sw tching operati on cangbe perfornmed snoot hly. Wen 500
swi tching operations were perforned using the optical sw tching connector
of the above construction, the anount of change of the transm ssion 10

| oss was no nore than 0.2 dB. The optical sw tching connector 21 of Fig. 6

has the reference pi,n 15 i row. W gdth pin ve 26 ressed by the
screw 25a. That w|'sd,q'h| ﬁ'?’hfgrs}oéﬂgog?%én??st g;ées rew ég:% "sgér%“ve:}"sd%gl ??)Jaagna pin

hol di ng 15 neq&fr. Th% &eaé of .t he const gction i S tpe ane as in Fig.
5. The optical s ﬁ(ﬂﬁrﬁﬁ con BtBF"Zﬁr%?V%i%.a7p?ﬁ§§?4uaqlﬁ Skness T of the

bottom portion of the franme body 24 nade the me as .the thickness U of the
Porruler 20 pi died I35 BiByoR: b RENE FIUTE TABTH DA TS dhEId ng as_ Show
" by the dotted line B. | Qis %gge of optical sw tching connectar, the

bl a

nt ) .
t hi ckness U of twddtas GFa 2%t niRe W9 Hif PP idh 5088 §5bhis, the -

t hi ckness T of the bottom 25 gg)rti on of the franme boc;y 24 was changed to
investigate 5 side is eliminat and the switching operation can be

performed smoothly.

When 500 switching operations were performed
using the optical switching connector of the above
construction, the amount of change of the transmission

10 loss was no more than 0.2 dB.

The optical switching connector 21 of Fig. 6
haslthe reference.pin 15 in the narrow width pin groove
26a pressed by the screw 25a., That is, in this
embodiment, the screw 25a serves also-as a pin holding

15 member. The rest of the construction is the same as in
Fig. §. |

The optical switching connector 21 of Fig. 7
has the thickness T of the bottom pof;ion of the frame
body 24 made the same as the thickness U of the ferrule

20 plate 22 to prevent the ferrule plate 22 from bending
as shown by the dotted line B.

In this type of optical switching connector,

the thickness U of the ferrule platé 22 must be 4 mm.
- As opposed to this, the thickness T of the bottom

25 portion of the frame body 24 was changed to investigate



F 2

9 the increase of the loss L (dB) of the optical sw tching connector. The
results are shown in Table 1. Table 1 Thickness T of bottom

Increment of loss L of frame body (nmm

(dB) 1.5 ' 5910 2.0

2.87 3.0 0.72 4.0

O If by this the thickness T of the bottom portion of the frane body is
made- t he sane- or greater than the thickness U of the ferrule plate, it is
understiood that the [ncrease of loss L caysed _hy the bending of the ferrule
plate gan be eli ﬁaf%ﬂ?eﬁ@ﬁﬁp{r&P?E%Q§fne s($33f° hZhBO?Pgh?ﬁ rtion of the
frame body is 4.0 mnm_ if the screws 25a, 25bl, and 25bé are_ust {o fix the
ferrul ¢ plate 225%ytShi B&i S YIGT of T8F F6SE1S5KEr et AROWAohRt TR Helndi ng
of the bottom portion of the frane body 24 caused by the axial force
becones no nore than 1 [err] and therefore the bending of the

Table 1
Thickness T of bottom Increment of loss L
! of frame body
(mm) | (dB)
1.5 §.10
2.0 2.87
3.0 0.72
4.0 0

If by this the thickness T of the bottom
portion of the frame body is made the same or greater
than the thickness U of the ferrule plate, it is
ﬁnderstood that. the increase of loss ‘L caused by the
bending of the ferrule platé-éan Se eliminated. VWhen
the thickness T of the bottom portion of the frame body
is 4.0 mm, if the screws 25a, 25bl, and 25b2 are used
to fix the ferrule plaie 22 by an axial force of up to
1.5 kg, the amount of bending of the'bottom portion of

the frame body 24 caused by the axial force becomes no

more than 1 g m and therefore the bending of the



10 ferrule plate 22 can be alnost conpletely elimnated and the increase in
the ‘transm ssion | oss caused by the bendi ng can al so be al nost conpletely
elimnated. Note that in the enbodi nent, use is made of 5 . stainless steé€l
for the frame body, but if use is nmade of a superhard alloy or ceramc for
the frame body, the thickness of the bottb®h portion of the franme body may
be nmade thinner than in the above case. As explained above, according to
the present 10 invention, the bending of the pin holding nenber
corresponding to the pin groove where the reference pin can nove

hori zontal ly is felrirmiBapedtear?l ddnishé hel nfoni tt Ghimpg ecan ybe 1pai hat egd

snmoot hly. Further, the reference pins can be fixed securely w thout regard

to 15  di mensi gpal tRET Dher @a¥k tiherfore drimiBesohi 00s89cRMskhepyetgeence
pi ns becones nore accurate and i't.is possible to forman optical swtching

connector with ¥epyihktéd® £V iOMdsAS TompyllREF, ellflmﬁhﬁtui" ckness of
the bottom portion of the frane body is nade at |east the 20 t hi ckness

of the ferrule plate, theybendinag qfy the fabbllReRkat §sal fRShagoNpLetely
di sappears and in this regard too it is possible to reduce the connection
loss. CLA MSs{ain1 &8s OPEdAls oW eh@NishAmeOBBRG! Obuk NEkUGLD0is made
pf a superhard alloy or ceramic for the frame body, the
thickness of the hoftom portion of the frame body may
be made thinner than in the above case.
" As explained above, according to the present
10 invention, the bending of the pin holding.member
corresponding to the pin groove where the reference pin
can move horizonta]ly is eliminated, and thus the
switching can be performed smoothly. Further, the
feferenge pins can be fixed securely without regard to
15 dimensional error, and thefefore the positioning by the
reference pins $ecomes more accurate and it is possible
to form an optical switching connector with very little
connection loss. Further, if the thickness of the
bottom portion of the frame body is made at least the
20 thickness of the ferrule plate, the bending of the
ferrule plate almost completely disappears and in this

regard too it is possible to reduce the connection loss.



a ferrule plate (22), which fixes an end of an optical fiber (17) to a
predeterm ned position, has pin grooves 5 (26a, 26b) forned in parallel at.
its both ends, and has at |east one of its pin grooves formed to a width

enabl i ng horizontal novenent of a referencelpin (15), -ptn—helding nenbers
(23a, 23b) which position the reference pin in said pi nﬁ”mves, and a frane
i

body (24) 10 which houses said ferrule plate and pin ”mm M
f tAFQ%ﬁmn

characterized in that said pin holding nenbers are pro
for each pin groove and provision is nmade_at the both sides o

grooves of a means 15 (25a, 25b) for preSshtid t he pin hol di ng nenbers
corresponding to the pin grooves where said reference pins can nove
horizontally to the ferrul elpl at&n gpticah gpttickdnssRPPBAF YT cbihtd e as
~set forth in claiml, characterized in that the thickness 20 of the
bottom portion of at ierfrndgerbedy (23).ivhigh |idxes @ReePAi Bkn2RORY! ¢4l

ferrule plate (22). .
fiber (17) to a predetermined position, has pin grooves

5  (26a,26b) formed in parallel at its both ends, and has
at least one of its pin grooves_formed to a width
enabling horizpntal movement of a reference pin (15),
pin holding members (23a,23b) which-position the
reference pin ip said pin grooves, and a frame body (24)

10 which houses said ferrule plate and pin holding members,

characterized in that said pin holding members are

provided individually for each pin groove and provisibn

is made at the both sides of thé pin grooves of a means
15 (25a,25b) for pressing the pin holding members

correspoﬁding to the pin grooves where said reference

pins can move horizontally to the ferrule plate.

2. An optical switching connecter as set
forth in claim 1, characterized in that the thickness

20  of the bottom portion of the frame body (24) is at

least the thickness of the ferrule plate (22).



