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(57) Abstract: A connector (1) comprises a main body (2), and a pair of sockets (3). Each socket (3) comprises a pair of opposed re -
silient walls in the overall configuration of a split tube. The connector (1) also comprises a transversely sliding clamp (4) with two
tapered slots (8), located so that one of the sockets (3) passes through each slot (8). After fibre terminations are pushed into the sock -
ets (3) through the clamp (4) slots (8), the clamp is simply slid in a plane across the socket (3) axes so that the narrower ends of the
slots (8) engage the opposed split tube resilient walls of each socket. This squeezes each socket so that the opposed split tube resili -
ent walls press against the associated fibre termination and retains it in place. The sockets may have guide slots for guiding clamp
movement. In most embodiments the clamp moves in a translational movement, but in another example the clamp rotates in the lat -

eral

plane to squeeze the sockets.
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“An Optical Fibre Connector”

INTRODUCTION

Field of the Invention

The invention relates to a connector for receiving an optical fibre and retaining it in engagement

with an optical element or another fibre.

Prior Art Discussion

At each end of the optical fibre, a plug is usually fitted, and this plug is designed to mate with a
connector. The connector ts designed to hold the end of the fibre at the correct position in front
of an optical element, so that light can pass from one to the other. The optical element may be a

light source or detector, an electro-optical converter, or for example another light guide.

It is known to provide a connector in which the optical fibre cable may be inserted directly into
the connector without the necessity to fit a plug to the end of the cable. In some such systems the
fibre may be retained in the connector by the operation of a mechanism such as a screw or
clamp, which must be released again to remove the fibre; the necessity to operate the mechanism
makes the use of such connectors awkward, especially for people not familiar with such
connectors. In other arrangements such as that of US6431763 the fibre is retained by friction or
by a clip with a sharp edge that engages in the jacket of the fibre. Such systems are simpler to
use, but have a number of disadvantages. It is difficult, or a tool is required, to remove the
optical fibre cable if it is required to disconnect it. As the jacket of the fibre is somewhat elastic,
the fibre will tend to move back a little after the insertion force is released, so leaving an
undesirable gap between the end of the fibre and the optical element. Also, if any load comes on
the fibre in a direction to withdraw it from the connector, it is likely to move out to some extent,
until sufficient friction force is accumulatéd, or until the clip is sufficiently engaged in the jacket,

to provide a retaining force.

A connector described in US Patents US7597485 and US7905665 overcomes the above
problems, clamping the cable between the two sides of a split tube, but the front of this connector

is somewhat bulky, requiring a significant hole in the housing of the equipment into which it is
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" incorporated, and projecting some distance outside the equipment. If a number of these

connectors are mounted close together in an array, it can be difficult to get a grip on the clamp of

an individual connector to open it.

The invention is directed towards providing an improved connector.

SUMMARY OF THE INVENTION

According to the invention, there is provided an optical connector comprising a body, at least
one socket to receive a fibre termination, and a clamp arranged to move in a lateral direction
across a socket axis to retain a fibre termination in position in the socket, wherein the socket
includes at least one resilient wall and the clamp is adapted to press the resilient wall against a

fibre termination in the socket.

In one embodiment, there are at least two resilient walls and the clamp is adapted to press all of

the resilient walls against a fibre termination.

In one embodiment, the clamp is arranged to move freely with respect to the connector body.

In one embodiment, the clamp is adapted to squeeze opposed sides of the socket.

In one embodiment, the clamp comprises a slot through which the socket exténds, one end of the
slot being narrower than the other end, so that sliding movement of the clamp squeezes the

socket. Preferably, the slots are taperéd for gradual change from wide to narrow.

In one embodiment, the clamp is adapted to move in a direction generally perpendicular to the

socket axis.

In one embodiment, the socket has one or more sharp ridges or points on an inner surface for

engaging a fibre termination.

In one embodiment, the socket has a material with a high co-efficient of friction, for gripping the

outside of the fibre termination.
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In one embodiment, the socket includes guide features for movement of the clamp. Preferably,
the socket comprises grooves engaged by ridges of the clamp. In one embodiment, there are

grooves on two opposed resilient walls of each socket.

In one embodiment, the socket comprises a leading tapered surface to guide axial movement of
the clamp to engage‘the sockets. Preferably, the socket resilient wall grooves and the tapered

surface are arranged for snap-fitting engagement of the clamp onto the socket.

In one embodiment, the clamp is joined to the remainder of the connector by one or more
flexible links. In one embodiment, the clamp comprises a shutter arranged to cover the end of

the socket in one position.

In one embodiment, the clamp comprises one or more holes, recesses, or projections to facilitate

its being moved by the use of a tool such as a screwdriver or a ball point pen.

In one embodiment, the connector comprises a metallic element which provides electrical

shielding for the optical element.

In one embodiment, the clamp is arranged to rotate in a lateral plane to press against the socket.
In one embodiment, there are two or more sockets, and the clamp is arranged to rotate about one
socket. In one embodiment, the socket is wider in one dimension than in another, and the clamp
is arranged to close the socket when engaging the socket where it has a larger width dimension.
Preferably, the socket includes features to retain the clamp to guide its rotation. In one
embodiment, the socket and the clamp comprise a latch for retention of a clamp closed position.

In one embodiment, the latch comprises a spring on the socket and a receiver on the clamp.

DETAILED DESCRIPTION OF THE INVENTION

Brief Description of the Drawings

The invention will be more clearly understood from the following description of some
embodiments thereof, given by way of example only with reference to the accompanying

drawings in which:-
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Figs. 1(a) to 1(d) are front, side, perspective and top views respectively of a connector

according to the invention with.a slide clamp in the open position;

Fig s. 2(a) to 2(d) are front, side, perspective and top views respectively of the connector

with the slide clamp in the locked position;

Fig. 3 is a cross-sectional view showing how the clamp engages the sockets, and Fig. 4 is

an enlarged view showing more detail;

Figs. 5(a), 5(b) and 5(c) show a connector of another embodiment, having a shutter to

close off the sockets when not in use;
Figs. 6 and 7 show perspective views of a connector with a rotary clamp;

Fig. 8 shows front, side and perspective views with a rotary clamp in the open position;

and

Fig. 9 shows front, side and perspective views of a connector with a rotary clamp in the

locked position.

Description of the Embodiments

Referring to Figs. 1 and 2, a connector 1 is illustrated, comprising a main body 2, and a pair of
sockets 3. Each socket 3 comprises a pair of opposed resilient walls in the overall configuration
of a split tube. They have dimensions so that a fibre termination is a friction fit when the split
tube resilient walls are relaxed, but the walls press against the fibre termination when they are

pressed together.

The main body 2 of the connector 1 includes a housing moulded as a single component with the
sockets 3 and providing a location for electro-optical components of which the lenses are held in
alignment with the axes of the sockets 3, so that optical cables inserted into the sockets 3 are
guided by passages in the housing into alignment with the lenses of the electro-optical

components. Most of the assembly comprising the housing 2 and the electro-optical components
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is surrounded by a metal cover which holds the components together and provides electrical

screening.

The connector 1 comprises a transversely sliding clamp 4. Optical cables 5 have been inserted
into each of the sockets 3. It can be seen that each optical cable 5 comprises an optical fibre 6
and an outer jacket 7. The outer jacket 7 is gripped by the socket resilient walls. The sliding
clamp 4 includes two tapered slots 8, located so that one of the sockets 3 passes through each slot

8.

Figs. 1(a) to 1(d) show the connector with the sliding clamp 4 in the open position, i.e. the clamp
is in a position such.that the wider end of each tapered slot 8 is located over the corresponding
sockets 3. In this position the sides of each tapered slot 8 may exert some pressure on the sides of
the corresponding split tubes 3, so that the sliding clamp 4 is retained on the socket split tubes,
but the split socket tubes 3 remain sufficiently far apart to allow the easy insertion or removal of

the optical cables.

Figs. 2(a) to 2(d) show the connector with the sliding clamp 4 in the closed position, i.e. the
clamp 4 is in a position such that the narrower end of each tapered slot 8 is gripping the
corresponding socket 3, squeezing the split tube resilient walls 3 together so as to grip the
optical cable. This position has been achieved by merely pushing the clamp 4 in a direction

lateral to the socket 3 axes.

The socket walls may have one or more sharp ridges or points on an inner surface for engaging
the outside of the fibre termination. Also, it may have a material with a high co-efficient of

friction, for gripping the outside of the optical cable or optical fibre.

The clamp 4 is retained in position on the sockets 3 by grooves on the outer surface of the
sockets 3. The sockets 3 have features so that the clamp can be pushed into position on the split
tubes 3, for example after the remainder of the connector has been mounted in equipment and the

tubes passed through holes in the housing of the equipment.

Referring to Figs. 3 and 4 each socket 3 comprises an inner resilient wall 10(a) and an outer
resilient wall 10(b). The walls have grooves 11(a) and 11(b) respectively which are engaged by a

rim 12 of the edge of the tapered hole 8. There is additionally a ramp 13 on each resilient wall to
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guide movement of the clamp 4 as it is being pushed axially onto the sockets 3, until it snaps fit
into position. This arrangement of rim and slots ensures that the sockets are engaged at the
optimum position for pressing the resilient walls. It allows a smooth lateral movement of the

clamp, and it retains the clamp in position on the sockets.

Figs. 3 and 4 also show teeth 14 on the inside surfaces of the resilient walls, for improved

gripping of a fibre termination.

The clamp may be moulded as a single piece with the housing, being joined to the remainder of
the connector by one or more flexible links. The clamp may have one or more holes, recesses or
projections to facilitate its being moved by hand or by the use of a tool such as a screwdriver or a

ball point pen.

The connector main body 2 may have a metallic element which provides electrical shielding for

the optical element.

It will be appreciated that the optical element in the connector main body may be a light source
or detector or a second optical fibre. In the case where the optical element is another optical
cable, this may be held in position by a second set of sockets and sliding clamp. In this case it
may be appropriate to have a barrier in the passage, such as an area where the diameter is
reduced or a transparent disc or light guide is placed to limit the movement of the first fibre

inserted.

Referring to Figs. 5(a) to 5(c), in anothér embodiment a connector 15 also has a main body 2,
and a pair of split tube sockets 3. These are similar to those of Figs. 1 and 2. However, in this
case a sliding clamp 16 has a shutter 17 for closing off the ends of the sockets 3 when not in use.
The shutter 17 is located across the bottom ends of tapered slots 18. The three modes or positions
are:

Fig. 5(a): not in use, sockets 3 closed off by the shutter 17;

Fig. 5(b): optical fibres 5 being inserted into the sockets 3, which are open because they

protrude through the wide parts of the tapered slots 18; and
Fig. 5(c): the clamp 16 has been pushed up so that the slot 18 edges press the sockets 3 to

close them.



10

15

20

25

30

WO 2012/172532 PCT/IE2012/000028

The shutter 17 provides the major benefit of preventing contamination of the inside of the

housing at the inner ends of the sockets.

However, in some circumstances it may be advantageous that the clamp move with a circular
motion while remaining in a plane perpendicular to the axis of the fibre, and have one or more
tapered slots formed between sides which are segments of helixes. Referring to Figs. 6 to 9 an
alternative connector 20 has a main body 2, but in this case there is a rotating clamp 21 which
has a clamping action upon rotation about one of the sockets, namely the socket 22(a). The
sockets 22 also have a split tube configuration and they also have slots to accommodate and

retain the rotatable clamp 21.

In this case the clamp movement is also across the socket axis, but is rotational rather than

translational.

The sockets 22 have flat-bottomed slots 23 on the sides of the split tubes for holding the clamp
21 on the tubes when in the open position. There are four of these, two on each split tube
resilient wall diametrically opposite the tube axis and at 30° to the vertical plane. They also align
the clamp 21 with flat bottomed slots 24 on the sides of the resilient walls. These are vshal]ower
than the slots 23 and cause the two socket resilient walls to deflect towards the centres when the
clamp 21 is rotated into the clamping position. There are four of these, two on each tube resilient

wall diametrically opposite the tube axis and parallel to the vertical plane.

There is a circular opening 25 in the clamp 21, through which the left hand socket 22(a) is
inserted, as viewed in Fig. 6. There is also an arc shaped opening 26 in the clamp, through which
the right hand socket 22(b) of the housing is inserted. There are ribs 27 within the openings on
the clamp which clip into the slots 23 to hold the clamp 21 on the sockets 22 when in the open
position. Ribs 28 on the inside of the arc-shaped openings are in positions which correspond to
the vertical slots on the right hand socket 22(b) when the clamp 21 is in the closed position. A rib
29 acts as a transition surface between the ribs 27 and 28, within the arc shaped opening in the
clamp. Item 30 is a flexible clip which is compressed by the clamp 21 during the rotational
movement of the clamp 21 and is released from its compressed condition when the clamp is fully
closed. There is a surface 31 over which the clip 30 becomes positioned when the clamp is
rotated into the closed position. The clamp 21 is prevented from rotation to the open position due

to vibration or other movement due to the overlapping of the clip 30 over this surface, the clip
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and surface together acting as a latch. An opening 32 in the side of the clamp 21 allows a tool to
be inserted against the clip 30 to compress it, and thereby allow the clamp 21 to be rotated to the

opening position to release the fibres.

It will be appreciated that this is a very simple and effective arrangement. The clamp 21 is
retained ready for use on the sockets. Closing is achieved by merely rotating it through about 30°
so that the clamp’s ribs engage the shallower grooves 24 so that the socket walls are compressed.
The clip and surface 31 provide a very effective latch to prevent movement due to vibration for

example.

In the above embodiment, the clamp rotates about a socket, but it may alternatively rotate about

a pivot joint which is separate from the sockets.

In another embodiment the optical device is itself an assembly, as for example a combination of
a light source, a light detector, and a light guide, which serves to guide the light from the light

source to the inserted optical fibre, and guide the light coming from the fibre to the detector.

The connectors described above are arranged to take two optical cables, but connectors
according to the invention may be constructed to take a single cable or to take three or more

optical cables, coupling each to an appropriate optical element.

The connectors described above are constructed to hold an optical cable comprising a jacket over
an optical fibre, so that it is simply required to cut the cable to length, ensure a good optical
finish on the end of the optical fibre and insert it into the connector. It will be appreciated that
connectors according to the invention may be constructed to grip the optical fibre directly. Some
cables have more complex construction, for example the optical fibre may have an inner jacket
and one or more such jacketed fibres may, in turn, be enclosed in an outer jacket. In this case a
connector could be constructed according to the invention to grip the inner jacket after the outer

jacket has been removed from the end portion of the cable.

In the connector as illustrated, the clamp moves in a straight line between the open and closed
positions, and the tapered slot(s) are each symmetrical about a straight line axis. Also, in other

embodiments there may be only one socket or more than two.
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Claims

An optical connector comprising a body, at least one socket to receive a fibre termination,
and a clamp arranged to move in a lateral direction across a socket axis to retain a fibre
termination in position in the socket, wherein the socket includes at least one resilient
wall and the clamp is adapted to press the resilient wall against a fibre termination in the

socket.

An optical connector as claimed in claim 1, wherein there are at least two resilient walls

and the clamp is adapted to press all of the resilient walls against a fibre termination.

An optical connector as claimed in claims 1 or 2, wherein the clamp is arranged to move

freely with respect to the connector body.

An optical connector as claimed in any preceding claim, wherein the clamp is adapted to

squeeze opposed sides of the socket.

An optical connector as claimed in claim 4, wherein the clamp comprises a slot through
which the socket extends, one end of the slot being narrower than the other end, so that

sliding movement of the clamp squeezes the socket.

An optical connector as claimed in claim 5, wherein the slots are tapered for gradual

change from wide to narrow.

An optical connector as claimed in any preceding claim, wherein the clamp is adapted to

move in a direction generally perpendicular to the socket axis.

An optical connector as claimed in any preceding claim, wherein the socket has one or

more sharp ridges or points on an inner surface for engaging a fibre termination.

An optical connector as claimed in any preceding claim, wherein the socket has a
material with a high co-efficient of friction, for gripping the outside of the fibre

termination.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

An optical connector as claimed in any preceding claim, wherein the socket includes

guide features for movement of the clamp.

An optical connector as claimed in claim 10, wherein the socket comprises grooves

engaged by ridges of the clamp.

An optical connector as claimed in claim 11, wherein there are grooves on two opposed

resilient walls of each socket.

An optical connector as claimed in any preceding claim, wherein the socket comprises a

leading tapered surface to guide axial movement of the clamp to engage the sockets.
An optical connector as claimed in claim 13, wherein the socket resilient wall grooves
and the tapered surface are arranged for snap-fitting engagement of the clamp onto the

socket.

An optical connector as claimed in any preceding claim, wherein the clamp is joined to

- the remainder of the connector by one or more flexible links.

An optical connector as claimed in any preceding claim, wherein the clamp comprises a

shutter arranged to cover the end of the socket in one position.
An optical connector as claimed in any preceding claim, wherein the clamp comprises
one or more holes, recesses, or projections to facilitate its being moved by the use of a

tool such as a screwdriver or a ball point pen.

An optical connector as claimed in any preceding claim, wherein the connector comprises

a metallic element which provides electrical shielding for the optical element.

An optical connector as claimed in any preceding claim, wherein the clamp is arranged to

rotate in a lateral plane to press against the socket.

An optical connector as claimed in claim 19, wherein there are two or more sockets, and

the clamp is arranged to rotate about one socket.

10
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21.

22.

23.

24.

An optical connector as claimed in claim 20, wherein the socket is wider in one
dimension than in another, and the clamp is arranged to close the socket when engaging

the socket where it has a larger width dimension.

An optical connector as claimed in any of claims 19 to 21, wherein the socket includes

features to retain the clamp to guide its rotation.

An optical connector as claimed in any of claims 19 to 22, wherein the socket and the

clamp comprise a latch for retention of a clamp closed position.

An optical connector as claimed in claim 23, wherein the latch comprises a spring on the

socket and a receiver on the clamp.

11
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