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(57) Abstract

The apparatus comprises at least three
parallel rods (1, 2, 3) adapted to form be-
tween themselves a channel (4) for accom-
modating the ends of the two fibres, and
means for keeping the rods together and
clamping the fibre ends in the channel be-
tween the rods. In accordance with the in-
vention, each rod (1, 2, 3) has two plane sur-
faces (7, 12; 8, 9; 10, 11) intersecting along a
longitudinal edge. One of these plane sur-
faces on the respective rods bears against
one of these plane surfaces on an adjacent
rod such that said longitudinal edges of the
rods extend parallel to, and are distributed
round a longitudinal axis of symmetry (6).
The rods are further mutually displaceable
relative to the axis of symmetry (6) by slid-
ing between the plane surfaces bearing
against each other to-form the channel (4)
for accommodating the fibre ends.
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APPARATUS FOR MUTUALLY ALIGNING THE ENDS OF TWO
OPTICAL FIBRES THAT ARE TO BE CONNECTED

TECHNICAL FIELD

The present invention relates to an apparatus for mutually aligning the ends of
two optical fibres which are to be connected, comprising at least three parallel
rods adapted to farm between themselves a channel for accommodating the
ends of the two fibres, and means for keeping the rods togeth'er and clamping

the fibre ends in the channel between the rods.

BACKGROUND ART

It is known to align two optical fibres with the aid of three cylindrical rods, for
example, which ‘between themselves form a channel, from either end of which
the respective fibre end is inserted. Accurate alignment is obtained only when
the rods bear against each other to form the channel. This means that rﬁds of

different diameters are required for different fibre diameters.

In DE-OS 2917679 there is proposed an aligning apparatus with three rods, with
which fibres of different diameters can be aligned by having the rods provided
with a plane surface and made rotatable to form a channel with variable
opening area between the plane surfaces of the rods. The design of this aligning

apparatus is complicated, however, which makes it expensive and difficult to

manufacture. }
DISCLOSURE OF INVENTION

The object of the present invention is to bring about an aligning apparatus for

aligning optical fibres of different diameters, which apparatus is simple and

. cheap to manufacture.

20

This object is achieved by the aligning apparatus in accordance with the

invention having been given the characterizing features disclosed in the claims.
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BRIEF DESCRIPTION OF DRAWING

The invention will now be described in detail below with reference to the
accompanying drawing, on which Figure 1 is an end view of a first embodiment
of the aligning apparatus in accordance with the invention, and Figure 2 is an

end view of a second embodiment of said apparatus.
BEST MODES FOR CARRYING OUT THE INVENTION

F igure 1 schematically illustrates an end view of a first embodiment of the
aligning apparatus in accordance with the invention. This embodiment includes
three hexagonal rods 1, 2 and 3 of metal, glass, plastics or the like. The rods
extend mutually parallel and are placed upon each other such that they between
themselves form a channel 4 for accommodating the ends of two fibres which
are to be connected, one of said fibres being shown in section and denoted by
the numeral 5. For bringing the rods in the right position relative to each other
and to facilitate the insertion of the fibres between the rods, a rod-like
member with circular section can be inserted beforehand between the rods, said
member being removed in conjunction with the insertion of one of the fibres
between the rods. The rods 1, 2 and 3 are kept together by an unillustrated
elastic means, e g a number of rubber O-rings.

In accordance with the invention, each rod shall have two plane surfaces
intersecting along a longitudinal edge, and the rods shall be so laid upon each
other that one of the plane surfaces of each rod bears against one of the plane
surfaces of an adjacent rod, such that said longitudinal edges of the rods along
which said two plane surfaces intersect extend parallel to, and are distributed

round a longitudinal axis of symmetry 6.

In the case with three rods according to Figure 1, the plane surface 7 of rod 1
bears against the plane surface 8 of rod 2, while the plane surface 9 of rod 2
bears against the plane surface 10 of rod 3, and the plane surface 11 of rod 3
bears against the plane surface 12 of rod 1. The rods 1, Z and 3 are mutually
displaceable relative to the axis of symmetry 6 by sliding between the plane
surfaces that bear against each other to form the channel 4 for the fibre ends.

The means for displacing the rods relative to the axis of symmetry 6 are not

-
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part of the invention and are therefore not illustrated on the drawing.

From an initial position, in which the rods 1, 2 and 3 either are completely
brought together so that the opening area of the channel 4 is practically zero,
or are displaced a predetermined distance relative to each other to be able to
accommodate fibres up to a predetermined diameter in the channel, e g with
the aid of the aforementioned rod-like member, the rods can be displaced into
engagement with their plane surfaces 8, 10 and 12, respectively, against the

fibres inserted into the channel 4.

Upon splicing the fibres the fibre ends must be cut off uniformly and square and
be provided with cement or a refréctive index-matching liquid before they are
brought together in the channel 4. The rods can then be clamped together with
the aid of an unillustrated clamping means for locking the fibres in the channel
4 between the rods 1, 2 and 3. The clamping means may consist of e g a key
joint. To provide this, the rods are tapered towards both ends and unillustrated
sleeves with tapered central holes are threaded onto the respective ends of the

rod bundle, and displaced towards each other for clamping the rods in a

- direction towards the axis of symmetry 6. The sleeves suitably comprise the

same material as the rods. By an unillustrated orifice through one of the rods 1,
2 and 3, directed towards the axis of symmetry 6, a welding means can also be

inserted for welding the fibre ends inserted into the channel 4.

An embodiment of the ‘aligning apparatus in accordance with the invention,
having four rods 13, 14, 15 and 16 of square section, is illustrated in Figure 2.
The two plane surfaces of the rods that are intended to bear agaiﬁst one of the
plane surfaces of each adjacent rod, intersect at an angle of 90° and
consequently the cross section of the channel 4 formed between the rods will be
square. In this case as well, the aligning apparatus is assumed to be provided
with unillustrated means for keeping the rods 13, 14, 15 and 16 together, and

clamping the fibre ends in the channel 4 between the rods.

In the embodiments illustrated in Figures 1 and 2, the angles are the same
between the two surfaces of the respective rod, that are intended to bear
against a corresponding surface of the adjacent rods. In the case of four rods,

the angles between these surfaces on all rods do not however need to be the
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same, but may be the same in pairs, the cross-sectional shape of the channel

then being rhombic.

It is of course also possible to use five or more rods. The essential thing is that
the sum of the angles disposed around the axis of symmetry 6 in the position

when the rods are brought together, is 360°.

With the aligning apparatus in accordance with the invention it is thus possible

to align fibres of different diameters. By the rod surfaces bearing against each

other the whole time a very good aligning ac;'curacy is obtained.
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By makihg at least one of the rods of a transparent material, e g glass, the
splicing or connecting operation can be supervised visually. In the embodiment
according to Figure 2, the rods can be made from magnetic material and can be
magnetized such that they are kept together in order to further facilitate the’

connecting operation.

Apparatuses of this kind can be made such that they enable alignment of
several fibres at the same time. By adding three further rods to the embaodi-
ment illustrated in Figure 1, an apparatus for simultaneously aligning four

fibres will be obtained, the number of rods per fibre thus being reduced.
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CLAIMS

1 Apparatus for mutually aligning the ends of two optical fibres (5) which are
to be connected, comprising at least three parallel rods (1, 2, 3) adapted to
form between themselves a channel (4) for accommodating the ends of the two
fibres (5), and means for keeping the rods (1, 2, 3) together and clamping the
fibre ends in the channel between the rods, characterized in that each rod a, 2,
3) has two plane surfaces (7, 12; 8, 9; 10, 11) intersecting along a longitudinal
edge, that one of said plane surfaces of each rod bears against one of said plane
surfaces of an adjacent rod such that said longitudinal edges extend parallel to,
and are distributed round a longitudinal axis of symmetry (6), and that the rods
(1, 2, 3) are mutually displaceable relative to the axis of symmetry (6) by sliding
between the plane surfaces bearing against each other to form the channel (4).

2  Apparatus as claimed in claim 1, characterized in that the angles between

the two plane surfaces of the respective rods are the same on each rod.

3 Apparatus as claimed in claim 1, characterized in that the angles between

the two plane surfaces of the respective rods are the same in pairs.

4  Apparatus as claimed in any of claims 1-3, characterized in that the rods
{1, 2, 3) are tapered towards their ends, and that sleeves with tapered_ central
holes are threaded over the ends of the rods bearing against each other, said
sleeves being displaceable in a direction towards each othér for clamping the

rods together in a direction towards the axis of symmetry (6).
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