
1              0 045 594                      2 Description
waveguides in readiness for splicing by the sub- ject connector; This
invention relates to a fibre optic connector  Figure 4A is a longitudinal
section view through using a three rod clamping technique for axial    the
optical splice in a preliminary assembly con- alignment and particularly
suitable for a fibre  5   dition; optic splice.
Figure 4B is a transverse section view taken It is known from US-A
3,989,567 to provide an   along the line 4B-4B of Figure 4A, illustrating
the optical fibre coupling device comprising three    alignment rod
configuration and mandrel in a pre- cylindrical bodies or rods disposed in
contact to  liminary assembly condition; define an interstitial space
through which optical      10    Figure 5A is a longitudinal section view
through fibres may be passed for alignment purposes.       the subject
connector, with the mandrel replaced idle portions of the rods are of
reduced         by the pair of optical waveguides; diameter to define an
interstitial space of         Figure 5B is a transverse section view taken
enlarged cross-section within which fibre ends    along the line 5B-58 of
Figure 5A illustrating the may abut.                                    15
alignment rod configuration with respect to an It is known from
DE-A-2,841,659 to provide       optical waveguide; an optical fibre
coupling device comprising a bi-   Figure 6 is a longitudinal section view
through partite housing of generally cylindrical form de-  the subject
connector, with the crimping collars fining a through passageway and
containing a      moved inward toward each other in a completed plurality
of spring wires extending longitudinally    20   assembly condition;
between radially spaced end portions. On tele-      Figure 6B is a
transverse section view taken scopic movement of the housing parts, the
wires   along the line 68--6B of Figure 6A, illustrating the are bowed
inwardly at middle portions to clamp a  alignment rod configuration in a
final assembly fibre or fibres in axial position.                condition,
and the optical waveguides held there- It is an object of the invention to
provide im-   25   between; proved means whereby an optical fibre may be
Figure 7 is a transverse section view through a positioned and clamped in
precise axial location  second embodiment of the present invention; and in
particular to provide improved means for   and splicing optical fibres in
precise alignment.       Figure 8 is a transverse section view through a
According to the present invention a fibre optic   30   third embodiment of
the present invention. connector for aligning collinearly the axes of a
Referring to Figures 1, 2 and 4A, a preferred pair of opposed optical
fibres comprises at least  embodiment of the subject invention comprises
three cylindrical rod members engaged in a        three elongate
cylindrical rods (2), of resilient bunch defining an interstitial space for
the optical  metallic or plastics material, each of which has fibres, each
rod having enlarged diameter end    35   larger diameter end portions (4),
conical tips (6), portions and a reduced diameter middle portion,   and a
smaller diameter central portion (8) integ- the rods being contained within
a passageway of   rally joined to the larger diameter portions (4) at a
housing to maintain the enlarged diameter end   integral steps (10), an
elongated tubular, elasto- portions in engagement with each other, and is
meric body (12) having an axial passageway (14) characterised in that the
housing is deformable   40   extending therethrough, and an external
profile about the rods which are resiliently deformable,  comprising a
first step (16), a second step (18), and that ferrule means surround the
housing de-   doubly tapered protuberance in the form of cone forming - in
a first position - the housing       sections (20) projecting radially
outward of the inwardly about the middle portions of the rods
peripheryofthetubularbody(12),axiallydirected and bowing the middle
portions inwardly towards   45   slots (22) separating adjacent cone
sections (20) each other so that they define an interstitial space  and a
pair of collars (26) having respective bores between the rod middle
portions which con-        (28), each being truncated conical for a purpose
to verges from opposite ends towards a reduced        be explained in
greater detail below. A cylindrical diameter central portion, the ferrule
means being  shipping wire (30) serves to limit constriction of movable to
a second position thus further de-   50   the connector during shipment and
prior to forming the housing, increasingly bowing the rod  assembly of
optical waveguides in the connector. middle portions more closely together,
and fur-     Proceeding with reference to Figures 2 and 4A, ther reducing
the diameter of the interstitial space  assembly of the component parts
proceeds as at the central portion.                           follows. The
three elongate rods (2) are inserted The invention will now be described
with refer-   55   within the passageway (14), the body (12) ex- ence, by
way of example, to the accompanying       panding resiliently to allow
passage of the rods partly diagrammatic drawings, in which:-          along
the passageway. The sectional dimension Figure 1 is an exploded perspective
view of the  of the passageway (14) is such that the larger subject
connector, in conjunction with a shipping  diameter end portions (4) of the
rods (2) are held wire intended as a mandrel prior to utilisation of   60
with their cylindrical peripheries in contacting the connector in a field
application;              parallel relationship. In Figure (4B) the
interstitial Figure 2 is a perspective view of the connector  passageway
defined by and between the rods (2) and mandrel illustrated in Figure 1, in
the com-  is designated as numeral (44) for the purposes of pleted assembly
condition;                        illustration. As shown by Figures 2 and
4A, the Figure 3 is a perspective view of a pair of optical   65
cylindrical shipping wire (30) is inserted between 2  



4 0 045 594                      4 the rods (2) and along the interstitial
passageway  bores (28)  are steeper than in the alternative (44).
Thereafter, both of the crimping collars (26)  embodiment depicted in
Figure 7, and eliminates are moved along the body (12) and establish
locking between the crimping collars (26) and the interference engagement
with the second, larger     cones (20). Figure 8 illustrates yet another
stepped diameter  (18) of the tubular body (12),    5    embodiment of the
present invention in which the exerting radial compression forces upon the
tubu-   external crimping profile of the tubular body (12), lar body (12),
and further causing inward radial    the protuberances (20), the collars
(26) and the constriction of the passageway (14) and inward      bores (28)
of the collars have right cylindrical radial deflection of the central
portions of the rod  sections and profiles. In all other respects, how-
segments (8). The presence of the shipping wire    10   ever, the
alternative embodiments of Figures 7 (30) limits deflection of the rods and
constriction  and 8 are like the preferred embodiment de- of the passageway
(44).                             scribed first in order. Turning now to
Figure 5A, the wire (30) is          Viewing Figures 5A and 6A, it will be
apparent removed from between the rods (2), allowing the     that the
crimping collars may progressively move segments (8) of the rods (2) to
deflect radially   15   along the profile of body (12) by use of relatively
inward a slight amount. Thereby, the interstitial    simple application
tooling. For example, a vice- passageway (44) between the inwardly
deflected      like hand tool may be used for the necessary portions of the
rod segments (8), assumes a trun-    movement of the collars (26) into the
final cated conical profile from  each end of the         crimped
condition. Also, it will be noted that the passageway (44) axially toward
the centre of the    20   collars may be disengaged by their movement
passageway (44). This doubly tapered profile         outward axially along
the body (12) to facilitate funnels the exposed core lengths (36, 38) (Fig.
3)   repair of the waveguides. Thus, the present splice of respective
waveguides as the waveguides are      is field applicable by comparatively
simple tool- inserted into and traversed along the passageway    ing, yet
is repairable. (44).                                          25
Several further observations will be obvious Figure 5B is a section view
showing that the      from a combined consideration of Figures 4A, 5A
forward end (40,42) of the waveguides are loose-     and 6A. First, the
oversized end diameters of the ly constrained within the interstitial
passageway    rods provide an oversized interstitial passageway (44).
for easy guided insertion of the waveguide there- Proceeding to Figures 6A
and 6B, the crimping  30  in. Secondly, the oversized end diameters of the
collars (26) are further moved along the tubular    rods engage one another
radially and spaces body, axially toward each other into a final
apart the smaller diameter, intermediate rod seg- crimped assembly
condition, with the truncated       ments, thereby enabling deflection
radially the bores (28) of the collars radially engaging and      rod
segments to for the resultant biconical pro- deflecting inward the cones
(20) of the tubular    35   filed interstitial passageway. Also, it will be
body (12), further deflecting radially inward the    apparent that the
clamping forces exerted by the tubular body (18), and the midportions of
the rod    rods are directed radially upon the ends (40,42) of portions
(8). These deflections of the rod seg-      the waveguides. The alignment
function achieved ments (8) cause their midportions to engage          by
the three rods is optimally located at the peripherally against the exposed
waveguide    40   juncture of the waveguide ends (40, 42), to cores (38,
38) extending therethrough, clamping      achieve optimal results in
coupling efficiency. the waveguides between all three of the deflected
The alternative embodiments depicted in Fig- midportions of the rod
segments (8). Such a          ures 7 and 8, illustrate but several of the
many condition is illustrated in section by Figure 6B,    variations in
crimping profiles which will become and it will be noted that the
interstitial passage-    45   apparent to one skilled in the art upon a
reading way (44) in the final crimped condition is dimen-    of the
teachings herein set forth. The principles of sioned substantially to the
diameter of the wave-    the subject invention, may find application in
guides. The angles of taper in respect to the        various alternative
and obvious embodiments, interior truncated profiles, of the crimping
collars  and the scope and the spirit of the present inven- (26) and the
tapered external surfaces of the    50   tion is not to be confined solely
to the embodi- retention cones (20), are selected such that the     ments
herein set forth. crimping collars (26) will lock against the reten- tion
cones (20), thereby preventing any relaxation   Claims of the crimping
pressure upon the tubular body (12). Clamping of the rod segments (8) upon
the    55  1. A fibre optic connector for aligning col- exposed waveguides
proceeds from ends of the         linearly the axes of a pair of opposed
optical assembly toward the middle, and is concentrated      fibres, the
connector comprising at least three at the forward ends of the waveguides
between        cylindrical rod members engaged in a bunch common rod
segments assuring axial alignment         defining an interstitial space
for the optical fibres, of the waveguides.                             60
each rod having enlarged diameter end portions Figure 7 illustrates another
embodiment of the     and a reduced  diameter middle portion, the rods
present invention, in which the external profiled    being contained within
a passageway of a hous- features of the tubular body (12) and the crimping
ing to maintain the enlarged diameter end por- collars (26) are changed, as
follows. The tapers of  tions in engagement with each other, charac- 



the retention cones (20), and the crimping collar   65   terised in that
the housing (12) is deformable 3    3          0045594
4 the rods (2) andalong the interstitial passageway  bores (28), are
steeper than in the alternative (44). Thereafter, both of the crimping
collars (26)  embodiment depicted in Figure 7, and eliminates are moved
along the body (12) and establish       lockingbetween thecrimping collars
(26) andthe interference engagement with the second, larger   cones (20).
Figure 8  illustrates yet another stepped diameter (18) of the tubular body
(12),   5    embodiment ofthepresentinventioninwhichthe exerting radial
compression forces upon the tubu-  external crimping profile of the tubular
body (12), lar body (12), and further causing inward radial  the
protuberances (20), the collars (26) and the constriction of the passageway
(14) and inward  bores (28) of the collars have right cylindrical radial
deflection of the central portions of the rod  sections and p ofiles. In
all other respects, ow- segments (8). The presence of the shipping wire
to   ever, the alternative embodiments of Figures 7 (30) limits deflection
of the rods and constriction  and 8 a re like the preferred embodiment de-
of the passageway (44).                        scribed first in order.
Turning now to Figure 5A, the wire (30) is         Viewing Figures 5A and
6A, it will be apparent removed from between the rods (2), allowing the
that the crimping collars may progressively move segments (8) of the rods
(2) to deflect radially     15   along the profile of body (12) by use of
relatively inward a slight amount. Thereby, the interstitial  simple
application tooling. For example, a vice- passageway (44) between the
inwardly deflected     like hand tool may be used for the necessary
portions of the rod segments (8), assumes a trun-  movement of the collars
(26) into the final cated conical profile from  each end of the
crimped condition. Also, it will be noted that the passageway (44) axially
toward the centre of the    20   collars may be disengaged by their
movement passageway (44). This doubly tapered profile       outward axially
along the body (12) to facilitate funnels the exposed core lengths (36, 38)
(Fig. 3)  repair of the waveguides. Thus, the present splice of respective
waveguides as the waveguides are    is field applicable by comparatively
simple tool- inserted into and traversed along the passageway   ing, yet is
repairable. (44).                                         25    Several
further observations will be obvious Figure 5B is a section view showing
that the     from a combined consideration of Figures 4A, 5A forward end
(40, 42) of the waveguides are loose-  and 6A. First, the oversized end
diameters of the forward constrained within 4 the interstitial passageway
rods provide an oversized interstitial passageway (44)
for easy guided insertion of the waveguide there- Proceeding to Figures 6A
and 6B, the crimping    30  in. Secondly, the oversized end diameters of
the collars (26) are further moved along the tubular   rods engage one
another radially and spaces body, axially toward each other into a final
apart the smaller diameter, intermediate rod seg- crimped assembly
condition, with the truncated     ments, thereby enabling deflection
radially the bores (28) of the collars radially engaging and    rod
segments to for the resultant biconical pro- deflecting inward the cones
(20) of the tubular    35   filed interstitial passageway. Also, it will be
body (12), further deflecting radially inward the  apparent that the
clamping forces exerted by the tubular body (18), and the midportions of
the rod  rods are directed radially upon the ends (40,42) of portions (8).
These deflections of the rod seg-    the waveguides. The alignment function
achieved ments (8) cause their midportions to engage        by the three
rods is optimally located at the peripherally against the exposed waveguide
40  juncture of the waveguide ends (40, 42), to cores (36, 38) extending
therethrough, clamping    achieve optimal results in coupling efficiency.
the waveguides between all three of the deflected    The alternative
embodiments depicted in Fig- midportions of the rod segments (8). Such a
ures 7 and 8, illustrate but several of the many condition is illustrated
in section by Figure 68,  variations in crimping profiles which will become
and it will be noted that the interstitial passage-   45   apparent to one
skilled in the art upon a reading way (44) in the final crimped condition
is dimen-  of the teachings herein set forth. The principles of sioned
substantially to the diameter of the wave-  the subject invention, may find
application in guides. The angles of taper in respect to the      various
alternative and obvious embodiments, interior truncated profiles, of the
crimping collars  and the scope and the spirit of the present inven- (26)
and the tapered external surfaces of the    50   tion is not to be confined
solely to the embodi- retention cones (20), are selected such that the
ments herein set forth. crimping collars (26) will lock against the reten-
tion cones (20), thereby preventing any relaxation  Claims of the crimping
pressure upon the tubular body (12). Clamping of the rod segments (8) upon
the    55  1. A fibre optic connector for aligning col- exposed waveguides
proceeds from ends of the       linearly the axes of a pair of opposed
optical assembly toward the middle, and is concentrated    fibres, the
connector comprising at least three at the forward ends of the waveguides
between      cylindrical rod members engaged in a bunch common rod
segments. assuring axial alignment      defining an interstitial space for
the optical fibres, of the waveguides.                           60   each
rod having enlarged diameter end portions Figure 7 illustrates another
embodiment of the   and a reduced diameter middle portion, the rods present
invention, in which the external profiled  being contained within a
passageway of a hous- 



features of the tubular body (12) and the crimping  ing to maintain the
enlarged diameter end por- collars (26) are changed, as follows. The tapers
of  tions in engagement with each other, charac- the retention cones (20),
and the crimping collar   65   terised in that the housing (12) is
deformable 3    5                    0045594                        6 about
the rods (2) which are resiliently deform-    diametre de la partie
centrale de l'espace inter- able, and that ferrule means (26) surround the
stitiel (44). housing (12) deforming- in a first position-the       2.
Connecteur selon la revendication 1, carac- housing (12) inwardly about the
middle portions     terise en ce que les viroles (26) comprennent deux (8)
of the rods (2) and bowing the middle portions  bagues (26) espacees
axialement - dans la pre- (8) inwardly towards each other so that they
miere position - sur les cotes opposes d'une pro- define an interstitial
space (44) between the rod   tuberance annulake exterieure (20) formee sur
le middle portions (8) which converges from oppo-      bottier (12), lea
bagues (26) pouvant etre rapp- site ends towards a reduced diameter central
rochees axialement jusqu'a la seconde position laortion, the ferrule means
(26) being movable to a  contraignant la protuberance (20) vers
l'interieur. acondpositionthusfurtherdeformingthehous-             3.
Connecteur selon Ia revendication 1 ou la Ing (12), increasingly bowing the
rod middle        revendication 2, caracterise en ce que le bottier
portions (8) more closely together, and further     est en elastomere.
reducing the diameter of the interstitial space (44) at the central
portion.                             Patentanspruche 2. A connector as
claimed in claim 1, charac- terised in that the ferrule means (26)
comprises a    1. Faseroptik-Verbinder zur kolinearen Ausrich- pair of
collars (26) axially spaced - in the first  tung der Achsen eines Paars
gegenuberstehender position -  on opposite sides of an external
optischer Fasern, mit wenigstens drei zu einem annular protuberance (20)
formed on the housing     Bundel zusammengefa[err]ten Stabelementen, die
(12), the collars (26) being movable axially to-    einen Zwischenraum for
optische Fasem begren- gether to the second position constraining the
zen, wobei jeder Stab  Endabschnitte ver- protuberance (20) inwardly.
gro[err]erten  Durchmessers und  einen  Mittel- 3. A connector as claimed
in claim 1 or in claim  abschnitt verminderten Durchmessers aufweist, 2,
characterised in that the housing is of elasto-  die Stabe innerhalb eines
Durchgangs eines Ge- meric material.
hauses enthalten sind, um die Endabschnitte ver- gro[err]erten Durchmessers
im Eingriff miteinander zu halten, dadurch gekennzeichnet, daB das Ge-
hause (12) um die elastisch deformierbaren Stabe Revendications
(2) herum deformierbar ist, da[err] das Gehause (12) umgebende
Ringbeschlige (26) in miner ersten 1. Connecteur optique de fibres destin6
a ali-    Position das Gehause (12) einwarts um die Mittel- gner
colineairement les axes de deux fibres opti-   abschnitte (8) der Stabe (2)
herum deformieren ques opposees, le connecteur comprenant au          und
die Mittelabschnitte (8) einwarts aufeinander moins trois elements de tiges
cylindriques          zu biegen, so da[err] diese zwischen den Stabmittel-
groupes en un faisceau definissant un espace        abschnitten (8) einen
Zwischenraum (44) begren- interstitial pour les fibres optiques, chaque
tige  zen, der von entgegengesetzten Enden aus zu comportant des trongons
extremes de diametre        einem   Mittelabschnitt verminderten  Durch-
agrandi et un troncon median de diametre reduit,    messers konvergiert,
und daB die Ringbeschlage les tiges etant logees a l'interieur d'un canal
d'un  (26) in eine zweite Position bewegbar sind, so daB bottier afin de
maintenir les troncons extremes de  sie das Gehause (12) weiter
deformieren, zuneh- diametre agrandi en contact les uns avec les
mend die Stabmittelabschnitte (8) naher aneinan- autres, caracterise en ce
que le boittier (12) peut  der biegen und ferner den Durchmesser des etre
deforme autour des tiges (2) qui sont deform-  Zwischenraums (44) an dem
Mittelabschnitt ver- ables elastiquement, et en ce que des viroles (26)
mindern. entourent le boltier (12), deformant - dans une       2. Verbinder
nach Anspruch 1, dadurch gekenn- premiere position - le boltier (12) vers
l'interieur,  zeichnet, daB die Ringbeschlage (26) ein Paar von autour des
troncons medians (8) des tiges (2) et    Hulsen (26) umfassen, die in der
ersten Position courbant les troncons medians (8) vers l'interieur  auf
entgegengesetzten Seiten eines auBeren ring- et les uns vers les autres
afin qu'ils definissent  formigen Vorsprungs (20), der auf dem Gehause
entre eux un espace interstitial (44) qui converge  (12) geformt ist, im
axialen Abstand angeordnet des extremites opposees vers une partie centrale
sind, und daB die Hulsen (26) axial aufeinanderzu de diametre reduit, lea
viroles (26) etant mobiles  in die zweite Position bewegbar sind und den
Vor- vers une seconde position, deformant ainsi da-      sprung (20)
einwarts einschnuren. vantage le bottier (12), courbant davantage les     -
3. Verbinder nach Anspruch 1 oder 2, dadurch troncons medians (8) des tiges
pour les rappro-     gekennzeichnet, daB das Gehause aus elasto- cher plus
etroitement et reduisant davantage le     merem Material besteht.    


