
EP 0 201 944 B1 Description                                          tion
and  spliced at one end to and In optical align- ment with an extended
length of relatively flexile This invention relates to an optical fibre
termina  optical fibre, and at the other end projecting from tion technique
and product which is useful in the  the splice as a rigid optical needle.
provision of releasable fibre optic connections.  5  For forming the splice
between the fibre to be ter- It Is known to terminate optical fibres by
ferrule  minated and the short fibre length there are availa- members at
which optically flat exposed fibre ends   ble many known techniques and
devices if the may be formed to facilitate concentric seating in a
splice is to be formed under factory or laboratory bore of an alignment
member adapted to be engaged  condiions, a fusion welding technique is
appro- by aligned optical fibre terminations at opposite  10   priate to
give a low loss splice connection. However ends, and thereby inslall a
disconnectable optical fi-  such splice joints require expensive tooling
and bre connection. Reference is made, for example, to  skilled workmanship
and are generally not suitable AMP Incorporated US Patent Specification 3
999    or economic for field application. 837.
A suitable technique for field application is the It has also been proposed
by GTE Laboratories In  15  crimp technique in which ends of the fibre to
be ter- Technology News EDN 20 August 1980, to provide        minated and
of the short fibre length are aligned a releasable two-part connector in
each part of    within an alignment bore of a deformable alignment which a
short length of optical fibre has one end  body contained within a metal
crimping sleeve. centered in a bushing and the other end disposed In
Crimping to effect radial compression of the sleve an elastomeric splice
ferrule adapted to receive the   20  secures the fibre ends in alignment.
end of an optical fbre in abutting relationship with    As claimed in EP-A
96 511 an optical fibre termi- the other end of the short fibre in a
permanent con-  nated by a short fibre length made by the method of
nection. The arrangement is such that the bushings  the inventions is
characterised in that the relatively of the two parts are brought into
engagement with     rigid coated fibre legth and the fibre to be terminat-
the one ends of the short fibre lengths in aligned   25   ed are aligned in
a deformable alignment body hav- face-to-face abutting relationship at an
interface  ing an alignment passageway in which the coated between the
bushings.                             length and the fibre to b terminated
are disposed It has also been proposed to interconnect or    end to end,
the alignment body being contained with- splice optical fibres by aligning
end portions in a    in a metal crimping sleeve which is radially crimped
bore of a deformable alignment member and to de-  30  resilienty to deform
the alignment body about the form the member about the fibres to secure
them in  abutted ends of the coated length and te length to aligned
juxtaposition.                               be terminated, the relatively
rigid coated length pro- It is an object of the invention to present an im-
jecting from the alignment body. proved connector for terminating an
optical fibre,  Acording to the present invention a connector and In
particular, for use in accordance with the   35  for terminating an an op
fibe comprising a tubular teachings of EP-A 96 511 from which the
application  crimpg sleeve containing a resiliently deformable is divided.
elongate alignment body having a central alignment According to the
invention of EP-A 96511 a meth-  passage for optical fibres is
characterised in that od of making an optical fibre terminal comprises an
the crinmping sleeve extends beyond the alignment optical fibre length for
terminating an optical fibre  40   body at opposite ends and a support
bushing having by splicing in optical alignment therewith, which corn-  a
centra fibre passageway is disposed within each prises forming a short
length of fibre within a coat-  end of the sleeve adjacent the alignment
body, each ing and thereafter providing the short fibre length  support
bushing having a peripheral recess where- with an optical surface,
characterised by forming a  by on crimping the sleeve about the alignment
body length of optical fibre with an initial thin electroless   45  and the
bushings the sleeve may be indented into metallic coating of uniform
thickness and a subse-  the recesses to secure the bushings in abutment
quent relatively thick electroplated coating of uni-  with opposite ends of
the alignment body thereby form thickness, cutting the short length from
the me-  placing the alignment body under axial constraint. tallic coated
fibre to form a short needle-like length  When used with the coated fibre
of EP-A 96 511 coated throughout the length and between the oppo-   50  the
crimping sleeve extends beyond the alignment site ends thereof, and
providing the opposite ends  body at opposite ends around support bushings,
of the coated short length  with optical surfaces.    one at each end, the
bushings having axial passage- This enables a fibre to be terminated by
means of  ways for the coated fibre and the terminated fibre, which can
more readily be connected in the field  respectively and engaging and
axially constraining than can a plain fibre.                      55
opposite ends of the alignment member under com- Suitably, after forming
the opical surfaces, part  pression, indentations in the crimping sleeve
secur- of the coating is removed over an end portion of the  ing the
support bushings against movement apart, coated length to define a reduced
diameter end por-  and the coated fibre projecting from the associated ion
which Is spliced to the fibre to be terminated.  support bushing. This
facilitates alignment of the spliced ends of the   60  Preferably the
coated fibre has a relatively thick coated length and the fibre to be
terminated by    coating over that portion projecting from the align-
matching the diameter of the spliced portions more  ment body and a
relatively thin coating over that 



closely.                                           portion within the
alignment body. The Invention of EP-A 0 096 511 includes an opti-
Suitably the alignment body is formed of material cal fibre terminal formed
by the method of the inven-  65  selected from the group comprising
eutectic leadtin    3                 EP 0 201 944 B1                 4
alloy, super-plastic zinc, aluminium of grain size of  Figure 8 is a
sectional perspective view of a male the order of 30[err] super-plastic
aluminium having  contact according to the invention; a grain size of the
order of 5[err] and EPDM rub-     Figure 9 is a view similar to that of
Figure 8 of the be and the bushings may be of malleable metal     male
contact assembled into a male connector, such as brass.
5      Figure 10 is a sectional perspective view of a fe- The invention
also includes a fibre optic female  male contact according to the
invention; connector comprising a connector according to the   Figure 11 is
a view similar to that of Figure 10, but invention characterised in that
the crimping sleeve  viewed from the opposite side, assembled into a fe- at
one end extends beyond the support bushing    male connector. whereby a
coated optical fibre may be mounted in  10 the fibre passageway of that
support bushing, the      In the arrangement of Figure 1, optical fibres 1
coated fibre projecting on opposite sids of the sup-  and 2 are arranged
for insertion into rear ends of port bushing, one end projecting coaxially
into the  splice ferrules 3, 4 which are at their other ends sleeve
extension and the other projecting Into the  are arranged to receive the
rear, reduced diameter alignment passageway of the alignmentbody, and in-
15  ends 5 of coated intermediate, short fibre lengths 6. cluding a
resilient alignment member for mountin in   The foard larger diameter ends
of the coated fi- the sleeve extension and having an alignment pas-  bre
lengths 6 are axially insertable with a close fit in- sageway for embracing
the end of the coated fibre  to opposite ends of an alignment member having
a within the sleeve extension the alignment member re-  through passageway
within which the ends of the siliently engaging the coated fibre and having
an   20  lengths 6 may abut. alignment passageway portion extending away
The intermediate short fibre lengths 6 are, as therefrom for reception of a
complementary coated  shown in Figure .2, formed with a metallic coating
which has been etched away at the rear end 5 to re- An alignment member may
be resilient, for exam-  duce the diameter to that of the fibre 1 to which
it is pie, folded from sheet metal to define an alignment  25  to be
spliced. As has been described above, both passageway of lesser diameter
than that of the fi-  ends of the fibre length 6 are suitably formed with
bre ends to be inserted but having resilient wall  optical surface before
the etching process. parts which may be sprung apart on insertion of the
The  enlarged forward end of fibre 6 is of suitably fibre ends.
controlled length so  the position of the forward face For use in a
connector housing the terminated fi-  30   may be accurately determined by
location of its rear bre is suitably mounted in a spring loaded carrier
end. having latching- means for latching the carrier In the  The splice
assembly of Figure 3 comprises a cy- housing, and spring loading means
arranged to be  lindrical crimping ferrule 8 adapted to contain a de-
compressed on engagement of the connector hous-   formable alignment member
9 formed from a deform- ing with a complementary housing and to bias the
35   able plastics extrusion 10, folded up to define an axi- projecting end
of the coated fibre length axially to-  al through passageway, and radially
extending wards a complementary aligned fibre end in a com-  voids for
accommodating circumferential deforma- piementary housing through an
intermediate align-  ion of the plastics. In use, as shown In Figure 4,
ment member.                                     the member 9 is con
within the ferrule and the Suitably the spring loading means is provided in
40  end of a fibre length I inserted axially from one end only one of the
connector housings.               to abut the end of the reduced portions 5
of a short The invention will now be described, by way of ex-  coated fibre
length 6 before reducing the ferrule 8 ample, with reference to the
accompanying partly di-  by crimping to secure the ends in the splice.
During drammatic drawings in which:                          crimping axial
forces are suitably applied to oppo- 45   site ends of the alignment member
9, by use of a Figure 1 is a fragmentary exploded view of a con-  suitable
tool, to resist longitudinal extrusion of the nector assembly for
terminating a pair of optical fi-  alignment member 9, and axial movement
of the fibre bres and releasably connecting the terminated ends;  ends
apart. Figure 2 is a perspective view to an enlarged     The splice of
Figures 3 and 4 and its method of scale of an intermediate short fibre
length of the as-  50   assembly, is more fully disclosed in and forms the
sembly of Figure 1;                               subject of our European
patent application EP Figure 3 is a perspective exploded view of a
81306159.5, publication No. 0056196, published 21 crimp splice;
July 1982. Figure 4 is a perspective view of the assembled  in Figure 5, a
coated fibre length 12, formed gen- splice of Figure 3;
55   erally as shown in Figure 2 with an enlarged diame- Figure 5 Is a
sectional side elevation of a fibre  ter forward portion 13 and a reduced
diameter tail 



optic termination suitable for assembly in a connec-  14, is positoned with
the tail 14 extending into the tor housing for mating with a complementary
connec-  through passageway of a crimp-splice assembly 15. tor;
The assembly 15 comprises an outer metal crimping Figure  6 is a
fragmentary sectional elevation of  60  ferrule 16 containing a deformable
member 17 having part of a multi-way connector housing for the termi-  a
through passageway 18 for reception of the tail nation of Figure 5;
14, at one end, and an optical fibre to be terminated, Figure 7 is an end
view of a spring form alignment  at the other, to be secured by crimping
the ferrule member for use in a connector of the kind shown in  16. Figures
5 and 6,or assembly of Figure 1;            65     The ferrule 16, at its
forward end has an exten- 3    5                  EP 0 201 944 B1
6 slon 19 slidably received within a latch collar 20 hav-  enlarged
diameter compared to a rearward portion ing a latch 31 for latching th
assembly in the hous-  43, the forward portion 42 being supported coaxial-
ing of Figure 6 by engagement with a shoulder 22 In  ly in and projecting
forwardly from a support bush- passage 23 thereof. The forward end 24 of
the  ing 44, and the rearward portion 43 being spliced to ferrule
presenting a shoulder for engaging housing   5   axial alignment with the
stripped forward end 45 of abutment 25.
ar, optical fibre 46 extending from Its cable covering A forward extension
26 of the deformable plas-   47. tics member 17, of reduced diameter,
supports the   The splice Is formed generally as described with rear end of
the enlarged diameter portion 13 of the  reference to Figures 3  and 4, but
is further im- fibre length 12, and presents an annular space 27   10
proved. The splice comprises an outer metal sleeve within the ferrule
extension 19, which receives a   48 containing in a middle portion an
alignment mem- rear end of a metal sleeve 28 carrying a biasing  ber 49,
generally of the form disclosed in Figure 3 spring 29 acting against the
forward end of the col-  and folded to define an axial through passageway
lar 20 and biasing the sleeve 28 and with it the fibre     50 accomodating
the rearward portion 43 of the portion 13 forwards. The fibre portion 13
projects   15  optical needle 41 and the stripped forward end 45 o through
the sleve 28 and forwardly into on end of   the optical fibre 46. The
sleeve 48 extends forward- an alignment member 30 having a through passage-
ly and rearwardly beyond the alignment member 49, way 31 within which the
fibre portion 13 is a close fit.   and in its forward extension accomodates
the sup- The fibre portion terminates approximately mid-way           port
bushing 44 coaxially with the aligment member, through the passageway 31 to
leave a idual pas-  20  and at its rearward extension accommodates a fi-
sageway portion for receipt of a projecting fibre          bre support
bushing 51 in similar manner. The sup- portion af a complementary
connector, not shown.      port bushings 44 and 51 abut forward and After
the assemb  of Figure 5 has been spliced   ends of the alignment member 49
and adjacent the to an optical fibre at the crimp-splice assembly 15, it
abutting ends are formed with respective extend is  inserted into the
housin passageway of Figure  25  annular grooves 52 and 53 of
generally-form. 6, from left to right, to register the ferrule shoulder
The fibre support bushing 51 has a rearward ex- 24 with the housing
shoulder 25, to engage the latch  tension 54 of reduced
diameter,surrounding the op- 21 with the abutment 22. The alignment member
is as-    tical fibre 46 with an enlarged bore 55 progressive- sembled from
the right of Figure 6 to abut the for-    ly reducing at a convergent
portion 56 to a reduced ward end of the sleeve 28 and receive the forward
30  diameter poron 57 adacent he a  member portion of the coated fibre 13
within its passageway  49. 31.
The through passageway 50 defined by the fold- A complementary connector is
generally similar,  ed alignment member 49 has flared entry portions but
the alignment member is omitted, and suitably al-  58, 59 at opposite ends,
to facilitate entry of the op- so the biasing spring. Thus a coated fibre
length  35  tical needle portion 43 and the fibre 45 and suitably projects
forwardly from a mating face of the comple-  defined by chamfers on the
ends of the folded sec- mentary connector and on mating engagement of the
tions of the alignment member 49. two connectors the complementary coated
fibre       The splice assembly is preassembled with the opti- penetrates
the residual passageway portion 31 of  cal needle 41, and the optical fibre
48 arranged to the alignment member, to abut the end of the fibre  40
enter the forward end 45 into the alignment member portion 13.
49 substantially to abut the rearward end of the Suitably the alignment
bushing displaces the    needle portion 43. The sleeve 48 is then crimped
sleeve 28 to the left against the bias of the spring  about the alignment
member 49 to effect precise axi- 29 to ensure that the abutted fibre ends
are biased  al alignment between the fibre end 45 and the needle together
by the spring force.                45  portion 43. Simultaneously the
sleeve portion sur- The alignment member 30 may be formed as shown
rounding the support bushings 44 and 51 are similar- in Figure 7 as a
spring member folded from sheet     crimped and indented into the grooves
52 and 53 metal to define an axial passageway 32 encom-     at annular
indentations. This serves to exert an axi- passed on three sides by an
arcuate base 33 and a  al constraint against ends of the alignment member 



pair of arcuate spring arms 34, convex inwards to  50  49 during the
crimping process, and also thereafter define the passageway 32 of generally
triangular  to protect against the effects of creep of the mate- section
for receiving the fibre portion 13 in a spring  rial of the alignment
member and undesirable relaxa- fit.
tion of its aignment function. Suitably, at opposite ends of the alignment
mem-  In forming the splice it has been found that the ber the base 33 and
spring arms 34 are formed radi-  55  alignment member 49 should be of
material having a ally outwards of the passageway 32 to define flared  fine
grain size in the micron range, because rough entrance sections to
facilitate axial insertion of the  grain size materials budde the fibre
during crimping coated fibre ends.                                by
micro-bending causing undesirable transmission The male optical fibre
connector of Figure 8 rep-  losses. Eutectic tin-lead alloy and so-called
super- resents an embodiment of the invention and com-  60  plastic zinc
have been found acceptable for grain prises a short metal coated fibre
length 41, corre-  size but suffer from creep in use, particularly with
sponding to that shown in and described In connec-  temperature cycling. A
more satisfactory material is tion with Figure 2, and for concise
identification,  aluminium having a grain size of about 30 micron
hereinafter referred to as an optical needle. The op.  which does not-
suffer substantially from creep. A tical needle 41 comprises a forward
portion 42 of  65  further material is super-plastic aluminium produced 4
7                 EP 0 201 944 B1                 8 by the British
Aluminium Company which has a grain  movement thereof when the male and
female con- size about 5 micron and is resistant to  creep. Some  nectors
are mated. rubbers form suitable materials and a rubber known  On mating of
the connectors of Figures 9 and 11, a EPDM produced by the Dutch Company
DSM, is      the projecting needle portion 42 of the male connec- suitable,
having excellent resistance to creep. The   5   tor is entered into the
alignment member 66 to be re- bushings 44 and 51 are suitably of malieable
metal,  silently gripped by the spring 68 and centered with e.g. brass, and
during crimping are urged axially in-  the needle of the female connector.
As the coupling wards to exert axial constraint on the central align-
spring 72 is tightened on to the threaded male con- ment member 49. The
indentation 60 serves to main-  nector portion 64, the forward needle
portions 42 tain that constraint after crimping to resist creep re-  10
are drawn into abutment and the spring 73 slightly laxation of the member
49.                        compressed. The male connector of Figure 8 is
suitably mount- ed, as shown In Figure 9, in a cylindrical housing  Claims
body 62, supporting the splice sleeve 48 and at its rearward end having a
screw fitted cable clamp 43   15    1. A connector for terminating, an
optical fibre for clamping the optical fibre cable 47 to the con-
comprising a tubular crimping sleeve (48) containing nector. At its forward
end the housing body 62 has  a resiliently deformable elongat alignment
body an externally threaded extension 64 formed with a  (49) having a
central alignment passage (50) for op- bore surrounding the forwardly
projecting needle  tical fibres (43, 45) characterised in that the crimp-
part 42 and adapted to receive a complementary fe-  20  ing sleeve (48)
extends beyond the alignment body male connector to be described in
connection with  (49) at opposite ends and a support bushing (44, 51)
Figures 10 and 11.                               having a central fibre
passageway is disposed with- The invention also includes the complementary
fe-  in each end of the sleeve (48) adjacent the align- male connector, as
shown in Figure 10, which is simi-  ment body (49), each support bushing
(44, 51) hav- larly formed to the male connector described in con-  25  ing
a peripheral recess (52, 53) whereby on crimp- nection with Figure 8, but
the forward end of the  ing the sleeve (48) about the alignment body (49)
sleewe 48 is extended it 65 forwardly beyond the  and the bushings (44,51)
the sleeve (48) may be in- needle support bushing 44 by substantially twice
dented (60, 61) into the recesses (52, 53) to secure the length of the
projecting needle portion 42. The  the bushings (44, 51) in abutment with
opposite ends sleeve extension 65 encases a resilient, alignment  30  of
the alignment body (49) thereby placing the align member 66, defining a
through passageway receiv-  ment body (49) under axial constraint ing the
projecting needle portion 42. The alignment  2. A connector as claimed in
claim 1, character- member 66 comprises a cylinder rolled up from a   ised
in that the alignment body (49) is formed of ma- sheet metal blank, pushed
with apertures 67 to de-  terial selected from the group comprising
eutectic fine three spring arms 68 extending between cylin-  35  lead-tin
alloy, super plastic zinc, aluminium of grain drical end portion 69 of the
member 66, the arms be-  size of the order of 30 [err] super plastic
aluminium ing bowed inwardly to define, at a centre section of  having a
grain size of the order of 5 pm and EPDM the member a constricted
passageway of lesser di-     rubber. ameter than the fibre portion 42, when
in a relaxed  3. A connector,as claimed in claim 1 or claim 2, condition.
The cylindrical end portions 69 fit closely  40  characterised in that the
support bushings (44, 51) within the sleeve extension 65, and the forward
end  are of malleable metal such as brass. of needle portion 42 is
resiliently clamped between  4. A connector as claimed in any of claims 1
to 3, 



the arms 68, at a mid-point of the alignment member  characteried in that
the crimping sleeve (48) termi- 65.
nates adjacent the support bushing at one end As an alternative to the
metal alignment member  45  whereby a coated optical fibre may be mounted
in 66, an alignment member of resilient elastomeric ma-  the fibre
passageway of the support bushing (44) terial may be formed in the manner
of the alignment  at that one end, the coated optical fibre (41) project-
member 10 of the splice of Figure 3, presenting a  ing outwardly on
opposite sides of the support bush- through passageway of diameter less
than the thick-  ing (44), one end (42) projecting externally of the ened
portion 42 of the optical needle so that on   50  connector, the other end
(43) projecting into the insertion of the needle into the passageway,
resil-  alignment passageway (50) of the alignment body lent deformation of
the alignment member takes   (49). place.
5. A fibre optic female connector comprising a As shown In Figure 11, the
female connector is  connector as claimed in any of claims 1 to 3, charac-
suitably mounted in housing body 70 surrounding  55  terised in that the
crimping sleeve. (48) at one end the splice section of the sleeve 48, and
having at  (65) extends beyond the support bushing whereby a its rearward
end a screw fitted cable clamp 71 for  coated optical fibre (42) may be
mounted in the fibre the optical cable 47. At its forward end, surround-
passageway of that support bushing, the coated fi- ing the sleeve extension
65, the housing 70 is    bra (42) projecting on opposite sides of the
support formed with a rotatable coupling sleeve 72, internal-  60  bushing,
one end projecting coaxially into the sleeve ly threaded and radially
spaced from the sleeve ex-  extension (65) and the other projecting into
the align- tension 65 to receive the threaded forward end 64  ment
passageway of the alignment body, and includ- of the male connector of
Figure 10. A biasing spring  ing a resilient alignment member (66) for
mounting in 73 is mounted within the housing 70 to bias the  the sleeve
extension (65) and having an alignment sleeve 48 forward, and to
accommodate rearward  65  passageway for embracing the end of the coated
fi- 5    7                 EP 0 201 944 B1                     8 by the
British Aluminium Company which has a grain  movement thereof when the male
and female con- size about 5 micron and is resistant to creep. Some
nectors are mated. rubbers form suitable materials and a rubber known  On
mating of the connectors of Figures 9 and 11, a EPDM produced by the Dutch
Company DSM, is     the projecting needle portion 42 of the male connec-
suitable, having excellent resistance to creep. The   5   tor is entered
into the alignment member 66 to be re- bushings 44 and 51 are suitably of
malleable metal,  siliently gripped by the spring 68 and centered with e.g.
brass, and during crimping are urged axially in-  the needle of the female
connector. As the coupling wards to exert axial constraint on the central
align-  spring 72 is tightened on to the threaded male con- ment member 49.
The indentation 60 serves to main-  nector portion 64, the forward needle
portions 42 tain that constraint after crimping to resist creep re-  10
are drawn into abutment and the spring 73 slightly laxation of the member
49.                       compressed. The male connector of Figure 8 is
suitably mount- ed, as shown in Figure 9, in a cylindrical housing  Claims
body 62, supporting the splice sleeve 48 and at is rearward end having a
screw fitted cable damp 43   15    1. A connector for terminating, an
optical fibre for clamping the optical fibre cable 47 to the con-
comprising a tubular crimping sleeve (48) containing nector. At its forward
end the housing body 62 has  a resiliently deformable elongate alignment
body an externally threaded extension 64 formed with a  (49) having a
central alignment passage (50) for op- bore surrounding the forwardly
projecting needle       tical fibres  (43, 45) characterised in that the
crimp- part 42 and adapted to receive a complementary fe-  20  ing sleeve
(48) extends beyond the alignment body male connector to be described in
connection with  (49) at opposite ends and a support bushing (44, 51)
Figures 10 and 11.                                having a central fibre
passageway is disposed with- The invention also includes the complementary
fe-  in each end of the sleeve (48) adjacent the align- male connector, as
shown in Figure 10, which is simi-  ment body (49), each support bushing
(44, 51) hav- larly formed to the male connector described in con-  25  ing
a peripheral recess (52, 53) whereby on crimp- nection with Figure 8, but
the forward end of the  ing the sleeve (48) about the alignment body (49)
sleeve 48 is extended at 65 forwardly beyond the  and the bushings (44, 51)
the sleeve (48) may be in- needle support bushing 44 by substantially twice
dented (60, 61) into the recesses (52, 53) to secure the length of the
projecting needle portion 42. The  the bushings (44, 51) in abutment with
opposite ends sleeve extension 65 encases a resilient alignment  30  of the
alignment body (49) thereby placing the align- member 66, defining a
through passageway receiv-  ment body (49) under axial constraint ing the
projecting needle portion 42. The alignment  2. A connector as claimed in
claim 1, character- member 66 comprises a cylinder rolled up from a    ised
in that the alignment body (49) Is formed of ma- sheet metal blank, pushed
with apertures 67 to de-  terial selected from the group comprising
eutectic fine three spring arms 68 extending between cylin-  35  lead-tin
alloy, super plastic zinc aluminium of grain 



drical end portion 69 of the member 66, the arms be-  size of the order of
30 [err] super plastic aluminium ing bowed inwardly to define, at a centre
section of  having a grain size of the order of 5 [err] and EPDM the member
a constricted passageway of lesser di-  rubber. ameter than the fibre
portion 42, when in a relaxed  3. A connector as claimed in claim 1 or
claim 2, condition. The cylindrical end portions 69 fit closely  40
characterised in that the support bushings (44, 51) within the sleeve
extension 65, and the forward end  are of malleable metal such as brass. of
needle portion 42 is resiliently clamped between  4. A connector as claimed
in any of claims 1 to 3, the arms 68, at a mid-point of the alignment
member  characterized in that the crimping sleeve (48) termi- nates
adjacent the support bushing at one end As an alternative to the metal
alignment member  45  whereby a coated optical fibre may be mounted in 66,
an alignment member of resilient elastomeric ma-  the fibre passageway of
the support bushing (44) terial may be formed in the manner of the
alignment  at that one end, the coated optical fibre (41) project- member
10 of the splice of Figure 3, presenting a  ing outwardly on opposite sides
of the support bush- through passageway of diameter less than the thick-
ing (44), one end (42) projecting externally of the ened portion 42 of the
optical needle so that on   50  connector, the other end (43) projecting
into the insertion of the needle into the passageway, resil-  alignment
passageway (50) of the alignment body ient deformation of the alignment
member takes   (49). place.                                             5.
A fibre optic female connector comprising a As shown in Figure 11, the
female connector is  connector as claimed in any of claims 1 to 3, charac-
suitably mounted in housing body 70 surrounding  55  terised in that the
crimping sleeve (48) at one end the splice section of the sleeve 48, and
having at  (65) extends beyond the support bushing whereby a its rearward
end a screw fitted cable clamp 71 for  coated optical fibre (42) may be
mounted in the fibre the optical cable 47. At its forward end, surround-
passageway of that support bushing, the coated fl- ing the sleeve extension
65, the housing 70 is   bre (42) projecting on opposite sides of the
support formed with a rotatable coupling sleeve 72, internal-  60  bushing,
one end projecting coaxially into the sleeve ly threaded and radially
spaced from the sleeve ex-  extension (65) and the other projecting into
the align- tension 65 to receive the threaded forward end 64  ment
passageway of the alignment body, and includ- of the male connector of
Figure 10; A biasing spring  ing a resilient alignment member (66) for
mounting in 73 is mounted within the housing 70 to bias the  the sleeve
extension (65) and having an alignment sleeve 48 forward, and to
accommodate rearward  65  passageway for embracing the end of the coated
fi-    EP 0 201 944 B1                                      10 bre (42)
within the sleeve extension (65) the align-  rung (65) vorgesehen let und
el   AtdFrch- ment member (66) resiliently engaging the coated fi-  gang
zum Umgreifen des Endes der bechiabtn bre (42) and having an alignment
passageway por-    Faser (42) innerhalb der H nu        g (6 tion extending
away therefrom for reception of a      vorgesehen  , wobei das
S- (66) e complementary coated fibre.                   s   sfisch mit der
beacaten Faser (42) im E f steht und elnen           W di          be-
Patentuispr o                                     sitL, der sich von ftn
zur    a     einer komple- menlren b      n   Faserweg ers 1. Verbinder zum
AnschlleBen diner optschen Fa- ser, mit elner rohrf~rnnges Qurtachhwlso
(48), wet-  10   Revendicatons che einen elastlsch vedormbaren Inlkhen Aug-
rld*r   (49) enthllt, der ehnen zentralen Aus        1. Connecteur pour la
terinalson d'une fibre opd- r1chodurchganrp (50) fOr opische Fasen (43, 45)
que, comprenant un manchon tubula  (48) & sedr autwelst, dadurch
gekennzechnet,  daB  de        contenant un corps d'algneat aelong6 (49)
d16for- QuetschhOlse (48) sc Ober den Auuh pr an   15   mable 6WWsqement
ayant un passage central () Enden hinauserstret und sine      calnent pour
des fibres opWques (43, 45), ca- Tragbuchse (44, 51), welche einen
zentralen Faser-  fise on ce que b  nchn     I serutr (48) e'6end durchgang
auhveist, Inerhalb Jades Endes der HOt      I au    du corps dcallgnement
(49) aux ext&W se (48) angrenzend an den Auslchtl     (49) an-   opposaes,
et une douille de support (44, 51). ayant geornet ist, daB pde Trabuchse
(44,51) eine Urn-  20   un passage cenral de fibres, eat dlspoe: e da
fangsausnehmung (52. 53) besk4. wodurch beim      chaque extr6mt6 du mancho
(48) & Aufquetschen der H~lse (48) auf den  usrichtr-    diate du corps
d'aignement (49),  e doule du per (49) und die 8uchsen (44, 51) die Hose
(48) in  support (44, 51) pr6sertt un 6vldemen p die Ausnehmungen (52, 53)
ehngekerbt werden       que (52, 53) de manrie que, los du stissae du kann,
urn die Buchsen (44. 51) anstofend an entge-  25   manwn (48) autour dcorps
d'algnem   (49) et zlgene     Enden des Auselchtkhpeis (49) fest-     des
douilles 44, 51),; le manchon (48) pisse Mrs zulegen, wodurch der
Ausflhtkrper (59) axial ge-   enchlss (60, 81) dans lee v bmnm (52, 53)
pour haiten wkd                                        faer Ms douils (44,
51) en bute avec des erm- 2. Verbinder nach Anspruch 1, dadurch gekenn-
tis oppos~es du corps cdalgnement (49), plaan 



zeichnet, daB der Ausrlh er (49) aus einern  30  ainsi le corps
d'alignement (49) sous une contrainte Material gelormt ist, das aus der
Gruppe gewfhft  axiale. 1st welche .men  utektische Blel-Zinn-Legierung um-
2. Connecteur selon la revendlcaffon 1, caract- aft, ferner sZupe   es Dnk,
Alwunifum mit el-     s6 en ce que le corps d'craltgmn (49) est fom6A en
ner KorgBe in der GrOBenordnung von 30 gn,        une mattare cdhoie dans
le groups comprenant un superplatisches Aluminium mit einer Komngr8Be in
35  allge eutectique plomb-tain, du zinc super-plasti- der GrOenordnung von
5 pm und EPDM-Kau-            quo, de ralunminium d'une dimension de grain
de ror- tschuk.                                           dre de 30 pm, de
raluminlum super-plaslfque ayant 3. Verbinder nach Anspruch 1 oder 2,
dadurch    une dimension de grain de riodre de 5 mm et du gekennrzeichnet,
daB die Haltebuchsen (44, 51) aus  cacutchouc EPDM. kalt verformbarem
Material, wie Messing bestehen.    40    3. Connecteur selon le
revendication I ou la re- 4. Verbinder nach einem der Ansproche 1 bis 3,
vendication 2,   c     en ce quo les doufiles dadurch gelcnnzelchnet, daB
die Quetschh~lse      (44, 51) de support sont en un m6tal mall6able tel
(48) angrenzend an die Haltebuchse an elnem End.  quo du Waton. endet,
wodurch eine beschichtete optische Faser in  -4. Connecteur selon rune
quekonq  des dem Faaerdurchangsweg der Haltibuchse (44) an   45   dications
I A 3, caract6ris6 en ce quo le manchon i diesem  Ende montiert werden
kann, daB die be-     sertir (48) se termine & propmitt6 lmmediate de ia
schlchtete optische Faser (41) an entgegengesetz-  doulle de support a une
exrdmit6 afin qu'une fibre ten Seiten der Hattebuchse (44) nach aufen ragt,
optique revetue puisse etre mortee dans be passa- daB sin Ende (42) aus dem
Verbinder herausragt,    ge de fibre de la douille (44) de. support & cete
ex- und daB das andere Ende (43) in don Ausr&c'.1-  50  tr6eni, la fibre
optique revetue (41) falsant sailie durchgang (50) des Ausrichtk8rpers (49)
hinein-   vers rext6rieur sur des c8ts oppose de la doulle ragt.
(44) de support, une extr~mdt6 (42) faisant sailie 5. Faseropticher
aufnehmender Verbinder mit    vers l'exterieur du connecteur, rautro
extr6mit6 elnem Verbinder nach elnem der Ansprtche I bis 3,  (43) falsant
saillie vers rfnt6rieur du passage d'as- dadurch gekennzelchnet, daB die
Quetschhalse  55   gnement (50) du corps dalignement (49). (48) an einemn
Ends (65) sich Ober die Haltebuchse  5. Connecteur female optique pour
fibres com- hinauserstrcdt, wodurch eine beschichteta OptF     prenant un
connecteur selon l'une quelconque des sche Faser (42) in dem Faserdurchgang
dieser Hal-  revendications I a 3, caract6ds6 en ce quo be man- tebuchse
montlit werden kann, daB die beschichte-  chon A sertir (48) s'6tehd, A une
extr6mite (65). au- te Faser (4) an entgegengesetzten Seoten der Hal-  60
dela de la douille de suppo  afin qu'une fibre opd- tebuchse weg ragt, daB
ein' Ende koaxial In die    quo revftue (42) puisse Mmr montee dans le
passa- HOlsenverlngerung (65) hineinragt und das andere   ge de fibre de
cette douille de support, la fibre revS- Ende In den Ausrichtdurchgang des
Ausrichkr-      tue (42) faisant saillie sur des c6s oppos"s de la pers
hineinragt, und daB sin elastisches Ausricht-  douille de support une
extr4mft6 faisant sailie element (66) zur Montage in der HOlsenverlnge-  65
coaxialement A Iinterneur du prolongement (65) du 6 *C  L  M N    11
EP 0 201 944 81 manchon et raft  ex6M    nt sal  & I*nt fbudis pinsp
ralgnmmnt du car pd mgnt) du canwgnantx d n a M4at unani ue dua syant  ul
de'_ dNqgnh pnou   .10 roo~~~~~~~maunche n.ll I~ ~~Hl N111111111   111
III,        ' A.~~~~~~n -           M 25 30 35 40 45 55 .60 65    


