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(54) Multiple optical guide plug and socket connection

(57) Optical connecting means for effecting disconnectable optical connections between multiplicities of optical fibres
comprises a two-part mechanical connector 1 and a plurality of two-part optical fibre connectors 21 mounted in the body
parts, 2, 12 of the mechanical connector. One body part 32 of each optical fibre connector 21 is slidably mounted in and
with respect to the body part 12 of the mechanical connector 1 with their axes parallel to one another and is urged by a
spring housed in the body part 12 in a rectilinear direction towards the mating end of the body part. One body part 22 of

each optical fibre connector 21 is fixedly secured in and with respect to the body part 2 of the mechanical connector 1 with

their axes parallel to one another.
Fig.2.
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OPTICAL GUIDE CONNECTION

This invention relates to the effecting of
disconnectable optical connections between
multiplicities of optical guides.

The invention is especially, but not exclusively,
concerned with the effecting of disconnectable optical
connections between multiplicities of optical guides
which are components of two or more flexible optical
cables or other flexible optical elements which are to
be optically connected but it is to be clearly
understood that, in some circumstances, the invention
may be applicable to effecting optical connections
between a multiplicity of optical guides carried by a
backplane.

It is an object of the present invention to
provide improved means for effecting disconnectable
optical connections between multiplicities of optical
guides, which improved optical connection means does not
occupy an undesirably large space.

According to the jinvention, the improved optical
connecting means comprises a mechanical connector
comprising two separately formed body parts adapted to
make a disconnectable plug and socket connection the one
with the other and a plurality of optical fibre
connectors each comprising at least two separately
formed mating body parts, each of which mating body
parts has at least one substantially flat end face with
which end faces of a plurality of optical fibres secured

in said body part are substantially co-planar, one body



2.
part of each of the plurality of optical fibre
connectors being slidably mounted in and with respect to
one body part of the mechanical connector with its axis
substantially parallel to the axis of said body part of
the mechanical connector and with each of its optical
fibres adapted to be optically connected to or integral
with one of a multiplicity of optical guides and being
urged by resilient means housed in said body part of the
mechanical connector in a rectilinear direction
substantially parallel to said axes towards the mating
end of said body part of the mechanical comnectox, and
the other or another body part of each optical fibre
connector being fixedly secured in and with respect to
the other body part of the mechanical connector with its
axis substantially parallel to the axis of the other
body part of the mechanical connector and with each of
its optical fibres adapted to be optically connected to
or integral with one of another multiplicity of optical
guides or being slidably mounted in and with respect to
said other body part of the mechanical connector with
its axis substantially parallel to the axis of said
other body part of the mechanical connector and with
each of its optical fibres adapted to be optically
connected to or integral with one of said other
multiplicity of optical guides and being urged by
resilient mears housed in said other body part of the
mechanical connector in a rectilinear direction

substantially parallel to said axes towards the mating
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ond of said body part of the mechanical connector.

Fach optical fibre connector preferably is a two-
part plug and socket optical fibre connector.

preferably, the axes of the plurality of optical
fibres of each optical fibre connector body part over at
least parts of the lengths of the fibres extending from
the or each mating end face of said optical fibre
connector body part and, preferably also, the central
longitudinal axis of said body part, lie in a
substantially common plane. Tn this case, preferably
the plurality of optical fibre connector body parts
accommodated in each body part of the mechanical
connector are disposed side-by-side with said
substantially common planes of the axes of said parts of
the lengths of thelr optical fibres lying substantially
parallel to one another. Preferably, also, each of the
plurality of optical fibre connector body parts
accommodated in each body part of the mechanical
connector has a single flat mating end face and the flat
mating end faces of said plurality of optical fibre
connector body parts lie in a common plane which is
substantially normal to the common plane in which lie
the axes of said parts of the lengths of the optical
fibres and the longitudinal axis of each optical fibre
connector body part. .

The plug and socket connection between the two
body parts of each optical fibre connector may take any

convenient form but, preferably, one body part of each
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optical fibre connector has a pair of substantially
rigid pins protruding from its mating end face
substantially parallel to the central longitudinal axis
of the body part and disposed on transversely opposite
sides of the optical fibres secured in the body part,
the axes of the pins lying in the same substantially
common plane as the axes of said parts of the lengths of
the optical fibres, and the other body part of each
optical fibre connector has a pair of holes extending
substantially parallel to the central longitudinal axis
of said other body part and disposed on transversely
opposite sides of the optical fibres secured in said
other body part, the axes of said holes lying in the
same substantially common plane as the axes of said
parts of the lengths of the optical fibres. In some
circumstances, as has been previously described, one
body part of each optical fibre connector may be fixedly
secured in and with respect to one body part of the
mechanical connector and, in this case, preferably the
fixed body part of each optical fibre connector has a
pair of substantially rigid pins protruding from its
mating end face and serving to effect a plug and socket
connection with holes in the other body part of said
optical fibre connector.

The end face of one or each body part of each of
the plurality of optical fibre connectors preferably is

set back from the mating end face of the body part of
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the mechanical connector in which it is mounted to
reduce risk of damage to the end face of each optical
fibre thereof.

The plug and socket connection between the body
parts of the mechanical connector may also take any
convenient form. In one preferred embodiment, the plug
and socket connection is effected by two substantially
rigid pins protruding from the mating end of one body
part of the mechanical connector and transversely spaced
on opposite sides of and in substantially the same plane
as the central longitudinal axes of said body part and
of the optical fibre connector body parts accommodated
therein; in this case, the other body part of the
mechanical connector will have in its mating end face
two correspondingly transversely spaced holes extending
substantially parallel to and lying in the same plane as
the central longitudinal axes of said other body part
and of the optical fibre connector body parts
accommodated iherein.

Where, as is preferred, the plurality of optical
fibre connector body parts accommodated in each body
part of the mechanical connector are disposed side-by-
side with the common planes containing the axes of their
optical fibres lying substantially parallel to one
another, preferably the rigid pins, or associated holes,
constituting the plug and socket connection between the
body parts of the mechanical connector are transversely

spaced on opposite sides of the plurality of optical
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fibre connector body parts with the axes of the pins, or
associated holes, and the central longitudinal axis of
the body part of the mechanical connector lying in a
substantially common plane which is substantially normal
to the common planes containing the axes of said parts
of the lengths of the optical fibres of the optical
fibre connector body parts.

Preferably, to assist in effecting initial inter-
engagement between the pins and associated holes of the
body parts of the optical fibre connectors, one body
part of the mechanical connector effectively constitutes
a socket into which the other body part, constituting a
plug, will engage when a plug and socket connection
between the two body parts is effected and, in this
case, one of the body parts of the mechanical connector
may have at least one keyway within which a portion of
the other body part of the mechanical connector will
slidably engage. Preferably, also, the body parts of
the mechanical connector are adapted to effect a
releasable snap-fit the one with the other and, for this
purpose, preferably one of the two body parts of the
mechanical connector has a pair of oppositely disposed
resilient or spring loaded latches adapted to effect
releasable engagement with the other body part of the
mechanical connector.

Where the improved optical connecting means is to
be used to effect disconnectable optical connections

between multiplicities of optical guides which are
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components of two oOr more flexible optical cables or
other flexible optical elements, the improved optical
connecting means may be disposed in-line between the
cables or other elements to be optically connected or
one or each of the body parts of the mechanical
connector of the improved optical connecting means may
be detachably mounted on a panel or other support. For
this latter purpose, one or each body part of the
mechanical connector of the improved optical connecting
means may have integral with or secured to the body part
one or more than one apertured lug or other means for
use in detachably mounting the body part on a panel or
other support.

The invention is further illustrated by a
description, by way of example, of one preferred two-
part means for effecting disconnectable optical
connections between multiplicities of optical guides,
with reference to the accompanying drawing, in which:~

Figure 1 is an isometric view of the male part of
said preferred two-part optical connecting means, and

Figure 2 is an isometric view of the female part
of said preferred two-part optical connecting means.

Referring to the drawing, the preferred two-part
optical connecting means comprises a mechanical
connector 1 comprising two separately formed body parts
2, 12 adapted to make a disconnectable plug and socket
connection the one with the other and a plurality of

optical fibre connectors 21 each comprising two
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separately formed mating body parts 22, 32, the body
parts 22 of the optical fibre connectors being mounted
in the body part 2 of the mechanical connector and the
body parts 32 of the optical fibre connectors being
mounted in the body part 12 of the mechanical connector.

Fach of the mating body parts 22, 32 of each
optical fibre connector 21 is of rectangular transverse
cross-section and has an exposed flat mating end face
with which end faces of a plurality of optical fibres
23, 33 secured in the body part are co-planar, the axes
of the optical fibres over parts of lengths of the
fibres extending from the mating end face and the
central longitudinal axis of the body part lying in a
common plane which is parallel to the major side faces
of the rectangular shaped body part. The ends of the
optical fibres 23, 33 remote from the end faces of the
optical fibres co-planar with the mating end faces of
the body parts 22, 23 are optically connected to optical
fibres of a plurality of flexible optical cables (not
shown). The body parts 22 of the optical fibre
connectors 21 are fixedly secured in and with respect to
the body part 2 of the mechanical connector 1 with the
common planes of the axes of said parts of the lengths
of the optical fibres 23 lying parallel to one another
and with the longitudinal axes of the body parts 22
lying parallel to the longitudinal axis of the body part
2 of the mechanical connector. The body parts 32 of the

optical fibre connectors 21 are slidably mounted side-
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by-side in and with respect to the body part 12 of the
mechanical connector 1 with the common planes of the
axes of sald parts of the jengths of the optical fibres
33 lying parallel to one another and with the
longitudinal axes of the body parts 32 lying parallel to
the longitudinal axis of the body part 12 of the
mechanical connector and each body part 32 is urged by
spring means (not shown) in a direction towards the
mating end face of the body part 12 of the mechanical
connector. The mating end faces of the body parts 32 of
the optical fibre connectors 21 lie in a common plane
which is normal to the common planes in which lie the
axes of said parts of the lengths of the optical fibres
33 and the longitudinal axis of each body part and which
is set back from the mating end face of the body part 12
of the mechanical connector 1 to reduce risk of damage
to the end face of any optical fibre; likewise, the
mating end faces of the body parts 22 of the optical
fibre connectors lie in a common plane which is normal
to the common planes in which lie the axes of said parts
of the lengths of the optical fibres 23 and the
longitudinal axis of each body part and which is set
back from the mating end face of the body part 2 of the
mechanical connector for the same puxpose.

The body part 22 of each optical fibre connector
21 has a pair of rigid pins 24 protruding from its
mating end face parallel to the central longitudinal

axis of the body part and disposed on transversely
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opposite sides of the optical fibres 23, the axes of the
pins lying in the same common plane as the axes of said
parts of the lengths of the optical fibres; the body
part 32 of each optical fibre connector has a pair of
holes 34 extending parallel to the central longitudinal
axis of the body part and disposed on transversely
opposite sides of the optical fibres 33, the axes of the
holes lying in the same common plane as the axes of said
parts of the lengths of the optical fibres.

The body part 2 of the mechanical connector 1 has
two rigid pins 4 protruding from the mating end of the
body part and transversely spaced on opposite sides of
and in the same plane as the central longitudinal axes
of the body part 2 and of the body parts 22 of the
optical fibre connectors 21; the body part 12 of the
mechanical connector has in its mating end face two
correspondingly transversely spaced holes 14 extending
parallel to and lying in the same plane as the central
longitudinal axes of the body part 12 and of the body
parts 32 of the optical fibre connectors.

To assist in effecting initial inter-engagement
between the pins 24 and associated holes 34 of the body
parts 22 and 32 of the optical fibre connectors 21, the
side and end walls of the body part 2 of the mechanical
connector 1 protrude beyond the ends of the pins 24 of
the body parts 22 of the optical fibre connectors tg
such an extent as to form a socket into which the body

part 12 of the mechanical connector, constituting in
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effect a plug, will engage when the pins 4 of the body
part 2 effect plug and socket connections in the holes
14 of the body part 12. At each end of the body part 2
of the mechanical connector 1, shoulders 5 are formed
which will slidably engage in keyways 15 at opposite
ends of the body part 12. The body part 2 of the
mechanical connector 1 also has a pair of oppositely
disposed resilient latches 6 which are adapted to effect
releasable engagement in recesses 16 in opposite end
faces of the body part 12. The body part 2 of the
mechanical connector 1 has a pair of oppositely disposed
apertured lugs 7 remote from the mating end of the body
part for use in detachably mounting the body part on a

panel or other support.
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CLAIMS.:
1. Means for effecting disconnectable optical
connections between multiplicities of optical guides,
which optical connecting means comprises a mechanical
connector comprising two separately formed body parts
adapted to make a disconnectable plug and socket
connection the one with the other and a plurality of
optical fibre connectors each comprising at least two
separately formed mating body parts, each of which
mating body parts has at least one substantially flat
end face with which end faces of a plurality of optical
fibres secured in said body part are substantially co-
planar, one body part of each of the plurality of
optical fibre connectors being slidably mounted in and
with respect to one body part of the mechanical
connector with its axis substantially parallel to the
axis of said body part of the mechanical connector and
with each of its optical fibres adapted to be optically
connected to or integral with one of a multiplicity of
optical guides and being urged by resilient means housed
in said body part of the mechanical connector in a
rectilinear direction substantially parallel to said
axes towards the mating end of said body part of the
mechanical connector, and the other or another body part
of each optical fibre connector being fixedly secured in
and with respect to the other body part of the
mechanical connector with its axis substantially

parallel to the axis of the other body part of the
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mechanical connector and with each of its optical fibres
adapted to be optically connected to or integral with
one of another multiplicity of optical guides or being
slidably mounted in and with respect to said other body
part of the mechanical connector with its axis
substantially parallel to the axis of said other body
part of the mechanical connector and with each of the
optical fibres adapted to be optically connected to or
integral with one of said other multiplicity of optical
guides and being urged by resilient means housed in said
other body part of the mechanical connector in a
rectilinear direction substantially parallel to said
axes towards the mating end of said other body part of
the mechanical connector.
2. Optical connecting means as claimed in Claim 1,
wherein each optical fibre connector is a two-part plug
and socket optical fibre connector.
3. Optical connecting means as claimed in Claim 1 or
2, wherein the axes of the plurality of optical fibres
of each optical fibre connector body part over at least
parts of the lengths of the fibres extending from the or
each mating end face of said optical fibre connector
body part lie in a substantially common plane.
4. Optical connecting means as claimed in Claim 3,
wherein the axes of the plurality of optical fibres of
each optical fibre connector body part over at least
parts of the lengths of the fibres extending from the or

each mating end face of said optical fibre connector
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body part and the central longitudinal axis of said body
part lie in a substantially common plane.
5. Optical connecting m2ans as claimed in Claim 4,
wherein the plurality of optical fibre connector body
parts accommodated in each body part of the mechanical
connector are disposed side-by-side with said
substantially common planes of the axes of said parts of
the lengths of their optical fibres lying substantially
parallel to one another.
6. Optical connecting means as claimed in Claim 5,
wherein each of the plurality of optical fibre connector
body parts accommodated in each body part of the
mechanical connector has a single flat mating end face
and the flat mating end faces of said plurality of
optical fibre connector body parts lie in a common plane
which is substantially normal to the common planes in
which lie the axes of said parts of the lengths of the
optical fibres and longitudinal axis of each optical
fibre connector body part.
7. Optical connecting means as claimed in any one of
Claims 4 to 6, wherein one body part of each optical
fibre connector has a pair of substantially rigid pins
protruding from its mating end face substantially
parallel to the central longitudinal axis of the body
part and disposed on transversely opposite sides of the
optical fibres secured in the body part, the axes of the
pins lying in the same substantially common plane as the

axes of said parts of the lengths of the optical fibres,
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and the other body part of each optical fibre connector
has a pair of holes extending substantially parallel to
the central longitudinal axis of said other body part
and disposed on transversely opposite sides of the
optical fibres secured in said other body part, the axes
of said holes lying in the same substantially common
plane as the axes of said parts of the lengths of the
optical fibres.
8. Optical connecting means as claimed in Claim 7 in
which one body part of each optical fibre connector is
fixedly secured in and with respect to one body part of
the mechanical connector, wherein the fixed body part of
each optical fibre connector has a pair of substantially
rigid pins protruding from its mating end face and
serving to effect a plug and socket connection with
holes in the other body part of said optical fibre
connector.
9. Optical connecting means as claimed in any one of
Claims 4 to 8, wherein the end face of one or each body
part of each of the plurality of optical fibre
connectors is set back from the mating end face of the
body part of the mechanical connector in which it is
mounted.
10. Optical connecting means as claimed in any one of
Claims 4 to 9, wherein the plug and socket connection
between the body parts of the mechanical connector is
effected by two substantially rigid pins protruding from

the mating end of one body part of the mechanical
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connector and transversely spaced on opposite sides of
and in substantially the same plane as the central
longitudinal axes of said body part and of the optical
fibre connector body parts accommodated therein, and two
correspondingly transversely spaced holes in the mating
end face of the other body part of the mechanical
connector, which holes extend substantially parallel to
and lie in the same plane as the central longitudinal
axes of said other body part and of the optical fibre
connector body parts accommodated therein.
11. Optical connecting means as claimed in Claim 10,
wherein the rigid pins, and associated holes,
constituting the plug and socket connection between the
body parts of the mechanical connector are transversely
spaced on opposite sides of the plurality of optical
fibre connector body parts with the axes of the pins,
and associated holes, and the central longitudinal axis
of the body part of the mechanical connector lying in a
substantially common plane which is substantially normal
to the common planes containing the axes of said parts
of the lengths of the optical fibres of the optical
fibre connector body parts.
12. Optical connecting means as claimed in any one of
the preceding Claims, wherein one body part of the
mechanical connector effectively constitutes a socket
into which the other body part, constituting a plug,
will engage when a plug and socket connection between

the two body parts is effected.
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13. Optical connecting means as claimed in Claim 12,
wherein one of the body parts of the mechanical
connector has at least one keyway within which a portion
of the other body part of the mechanical connector will
slidably engage.
14. Optical connecting means as claimed in Claim 12 or
13, wherein the body parts of the mechanical connector
are adapted to effect a releasable snap-fit the one with
the other.
15. Optical connecting means as claimed in Claim 14,
wherein one of the two body parts of the mechanical
connector has a pair of oppositely disposed resilient or
spring-loaded latches adapted to effect releasable
engagement with the other body part of the mechanical
connector.
16. Optical connecting means as claimed in any one of
the preceding Claims, wherein one or each body part of
the mechanical connector has integral with or secured to
the body part one or more than one apertured lug or
other means for use in detachably mounting the body part
on a panel or other support.
17. Means for effecting disconnectable optical
connections between multiplicities of optical guides
substantially as hereinbefore described with reference

to and as shown in the accompanying drawing.
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