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ABSTRACT
An undersea equipment housing includes an inner housing, molded terminations secured
at each end of the inner housing, and an outer strength housing. In one embodiment, the housing
is used to house optical and electrical equipment, for example, in a repeater. The undersea
equipment housing may also include a molded portion around an inside of the inner housing.

The molded portion and the molded terminations provide voltage isolation.
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Applicant(s):
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Invention Title:

UNDERSEA EQUIPMENT HOUSING WITH MOLDED TERMINATIONS

The following statement is a full description of this
invention, including the best method of performing it known to

me/us:
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UNDERSEA EQUIPMENT HOUSING WITH MOLDED TERMINATIONS

TECHNICAL FIELD
[0001] The present invention relates to undersea equipment housings and more particularly,

to an undersea equipment housing including molded terminations.

BACKGROUND INFORMATION
[0002] Repeaters are commonly used in undersea fiber optic systems to amplify optical
signals being transmitted over long distances. A repeater housing houses the optical and
electronic equipment used to amplify the optical signals and is coupled to a fiber optic cable at
each end. Repeaters currently used in undersea fiber optic systems may accommodate four to
eight fiber pairs, requiring four to eight amplifier pairs to amplify the optical signals in each of
the fibers.
[0003] The repeater housing is designed to have certain characteristics for use in an undersea
environment. For example, the housing should have strength characteristics designed to
withstand the stresses caused by the undersea environment. The repeater should also provide
voltage isolation between the cable ends and the optical and electronic equipment. The optical
and electronic equipment housed in the repeater should also be maintained under dry conditions,
for example, to prevent “arcing.” In one type of repeater, fibers are routed through a plastic tube
(sometimes referred to as a “pigtail”) on the outside of the repeater housing and a compressible
stopper may be used to seal the plastic tube at the repeater wall where the fibers enter the
repeater.
[0004]  Conventional repeater bodies have increased in size due to increases in the number of
fibers and optical and electrical equipment needed to meet demands for greater transmission
capacity. Larger repeater bodies, however, present problems when transporting, storing and
deploying the repeater bodies. Due to the complexity of the conventional repeater designs and
the extreme requirements imposed on repeaters, conventional repeaters are also difficult to

assemble and require a long time to manufacture.
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[0005] Accordingly, there is a need for an undersea
equipment housing capable of reducing the size of a
repeater and capable of providing voltage isolation,
sealing and strength characteristics desired in an
undersea environment.
SUMMARY OF THE INVENTION

[0005a] In accordance with an aspect of the present
invention, there is provided an undersea equipment housing
comprising:

an inner housing optical and electronic equipment,
said inner housing having first and second ends, wherein
said inner housing includes first and second annular rings
extending inwardly from and inside said inner housing,
said first and second annular rings including surfaces
facing said first and second ends of said inner housing,
respectively;

first and second molded terminations configured to be
secured to respective said first and second ends of said
inner housing for receiving and terminating ends of a
cable, wherein at least a portion of said molded
terminations includes a molded dielectric material and is
configured to be located inside of respective said first
and second ends of said inner housing, and wherein said
first and second molded terminations are configured to be
secured such that said at least a portion of said molded
terminations including said molded dielectric material is
sealed against said surfaces of said first and second
annular rings, respectively; and

an outer strength housing configured to be located
outside of said inner housing and said first and second
molded terminations, wherein said molded termination
isolates voltage from said inner housing and said strength
housing.
[0005Db] In accordance with a further aspect of the
present invention, there is provided a repeater
comprising:
an inner housing having first and second ends;
repeater optical and electrical equipment housed in said

2911806_1 (GHMatters) P61947.AU 14/11/11
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inner housing;

first and second molded terminations secured to
respective said first and second ends of said inner
housing for receiving and terminating ends of a cable,
wherein at least a portion of said molded terminations is
located inside of respective said first and second ends of
said inner housing such that said molded terminations
hermetically seal an inside of said inner housing, wherein
said molded termination includes a cable terminating
structure overmolded with a dielectric material; and

an outer strength housing located outside of said
inner housing and said first and second molded
terminations, wherein said molded termination provides
voltage isolation between said optical and electrical
equipment and said inner housing and said strength
housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features and advantages will be
better understood by reading the following detailed
description, taken together with the drawings wherein:
[0007] FIG. 1 is a cross-sectional view of an undersea
equipment housing, consistent with one embodiment of the

present invention.

DETAILED DESCRIPTION
[o008] Referring to Fig.l, an undersea equipment housing
100 with molded terminations, consistent with one
embodiment of the present invention, is used to house
equipment, in an undersea environment. The exemplary
embodiment of the housing 100 is shown with break lines
10a, 10b indicating that the housing 100 may vary in size.
The undersea equipment housing 100 may be connected
between undersea fiber optic cables 104a, 104b. In the
exemplary embodiment, the undersea equipment housing 100
may be connected between undersea fiber optic cables 104a,
104b. In the exemplary embodiment, the undersea equipment

housing 100 is used to house optical and electrical

2911806_) (GHManters) P61947.AU 2/11/11
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equipment 102 such as optical amplifiers in a repeater.
Those skilled in the art will recognize that the undersea
equipment housing 100 may also be used to house other
types of equipment such as splices in a cable joint.
[0009] The undersea equipment housing 100 includes an
inner housing 110, first and second molded terminations
120a, 120b and an outer strength housing 130. The inner
housing 110 has first and second ends 11l2a, 112b and may
be generally cylindrical in shape. The inner housing 110
may be made of a metallic material, such as steel. The
inner housing 110 houses the optical and electrical
equipment 102, which may be secured to a shelf 106. In the
illustrated embodiment, annular rings l1l6a, 116b extend
inwardly from the inner housing 110, and the shelf 106
with optical and electrical equipment 102 is positioned
between the annular rings 1lléa, 11éb. The inside of the
housing 100 is also shown with break lines 20a, 22a and
20b, 22b, indicating that the length of this area inside
of the housing 100 may also vary.

[0010] First and second molded terminations 120a, 120b
are connected to the first and second ends 112a, 112b of
the inner housing 110. The molded terminations 120a, 120b

may include cable

2911806_1 (GHMatters) P61947. AU 2/11/11
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terminating structures 121a, 121b that are overmolded with a dielectric material such as
polyethylene using techniques known to those skilled in the art. The cable terminating structures
121a, 121b may receive and terminate the ends of cables 104a, 104b using cable termination
arrangements known to those skilled in the art. For example, the cables 104a, 104b may include
strength members (not shown), which are secured to the cable terminating structures 121a, 121b.
[0011] The molded terminations 120a, 120b may include inside portions 122a, 122b that are
located inside of the respective first and second ends 112a, 112b of the inner housing 110. In the
illustrated embbdiment, the inside portions 122a, 122b are positioned against the respective annular
rings 116a, 116b. Retaining rings 124a, 124b, 126a, 126b or other retaining structures may be used
to secure the inside portions 122a, 122b against the respective annular rings 116a, 116b. The inside
portions 122a, 122b may be sealed against the respective annular rings 116a, 116b, thereby
hermetically sealing the inside of the housing 100. One or more sealing members 127a, 127b, 129a,
129b, such as O-rings, may also be positioned between the inside portions 122a, 122b of the molded
terminations 120a, 120b, respectively, and the inside surface of the inner housing 110.

[0012] The molded terminations 120a, 120b may also include outside portions 128a, 128b
extending outside of the inner housing 110. In the illustrated embodiment, the outsiderportions
128a, 128b are generally conically shaped conforming to the shape of the cable terminating
structures 121a, 121b.  Although the illustrated embodiment shows specific shapes and
configurations, those skilled in the art will recognize that the molded terminations may have other
shapes or configurations.

[0013] The molded terminations 120a, 120b advantageously provide voltage isolation
between the terminated cable ends and the inner housing 110 and the outer strength housing 130.
The undersea equipment housing 100 may also include a molded portion 140 positioned inside of
the inner housing 110 and molded portions 142a, 142b positioned inside of the annular rings
116a, 116b. The molded portions 140, 142a, 142b may also be made of a dielectric material

such as polyethylene and provide voltage isolation between the optical and electrical equipment
102 and the inner housing 110.

(0014] The outer strength housing 130 is located outside of the inner housing 110 and the
molded terminations 120a, 120b and may also be generally cylindrical in shape. The outer strength
housing 130 may be made of a metallic material such as steel and may be designed to have the

desired strength characteristics. The outer strength housing 130 may include multiple strength
3
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housing pieces that are secured together, for example, outside pieces 132a, 132b, end pieces 134a,
134b and one or more intermediate pieces 136. The end pieces 134a, 134b may include engaging
portions 138a, 138b that extend over the ends 112a, 112b of the inner housing 110 and engage the
outside pieces 132a, 132b of the strength housing 130. The end pieces 134a, 134b may be threaded, |
at the other ends 139a, 139b, to the intermediate piece 136. The end pieces 134a, 134b may also be
pinned or compressed and held together by other means. In the illustrated embodiment, the outer
strength housing 130 is designed to provide protection and to secure the housing from cable tension.
Although the illustrated embodiment shows a five piece structure having a particular shape and
configuration, those skilled in the art will recognize that the strength housing may have other shapes
and configurations.

[0015] The design of the undersea equipment housing 100 allows certain components in
conventional repeaters to be eliminated, thereby reducing the size of the repeater. The design of
the undersea equipment housing 100 can also be varied in size easily, for example, by varying
the length of the inner housing 110 and strength housing 130.

[0016] To assemble the housing 100, the optical and electrical equipment 102 may be
positioned within the inner housing 110, for example, between the annular rings 116a, 1 16b.

The ends of the cables 104a, 104b may be sécured to the molded terminations 120a, 120b with
the outside pieces 132a, 132b positioned over the molded terminations 120a, 120b. The molded
terminations 120a, 120b may then be positioned inside the respective ends 112a, 112b of the
inner housing 110 and secured, for example, using the retaining rings 124a, 124b, 126a, 126b.
The intermediate piece 136 of the strength housing 130 may be positioned over the inner housing
110. The end pieces 134a, 134b of the strength housing 130 may then be positioned over the
outside piecés 132a, 132b and secured to the intermediate piece 136. Those skilled in the art will
recognize that the steps for assembling the housing 100 may be performed in different sequences

and additional steps may also be performed.

[0017]  In summary, an undersea equipment housing, consistent with the present invention,

includes an inner housing for housing optical and electronic equipment. First and second molded
terminations are configured to be secured to respective first and second ends of the inner housing
for receiving and terminating ends of a cable. At least a portion of each of the molded

terminations is configured to be located inside of the respective first and second ends of the inner
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housing. An outer strength housing is configured to be located outside of the inner housing and
the first and second molded terminations.

[0018]  According to another embodiment, a repeater includes an inner housing having first
and second ends and repeater optical and electrical equipment housed in the inner housing. First
and second molded terminations are secured to respective first and second ends of the inner
housing for receiving and terminating ends of a cable. An outer strength housing is located
outside of the inner housing and the first and second molded terminations.

[0019]  While the principles of the invention have been described herein, it is to be understood
by those skilled in the art that this description is made only by way of example and not as a
limitation as to the scope of the invention. Other embodiments are contemplated within the scope of
the present invention in addition to the exemplary embodiments shown and described herein.
Modifications and substitutions by one of ordinary skill in the art are considered to be within the
scope of the present invention, which is not to be limited except by the following claims.

[0020] In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary implication, the word
“comprise” or variations such as “comprises” or “comprising” is used in an inclusive sense, i.e. to
specify the presence of the stated features but not to preclude the presence or addition of further
features in various embodiments of the invention.

[0021] A reference herein to a prior art document is not an admission that the document forms

part of the common general knowledge in the art in Australia.
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The claims defining the invention are as follows:

1. An undersea equipment housing comprising:

an inner housing optical and electronic equipment,
said inner housing having first and second ends, wherein
said inner housing includes first and second annular rings
extending inwardly from and inside said inner housing,
said first and second annular rings including surfaces
facing said first and second ends of said inner housing,
respectively;

first and second molded terminations configured to be
secured to respective said first and second ends of said
inner housing for receiving and terminating ends of a
cable, wherein at least a portion of said molded
terminations includes a molded dielectric material and is
configured to be located inside of respective said first
and second ends of said inner housing, and wherein said
first and second molded terminations are configured to be
secured such that said at least a portion of said molded
terminations including said molded dielectric material is
sealed against said surfaces of said first and second
annular rings, respectively; and

an outer strength housing configured to be located
outside of said inner housing and said first and second
molded terminations, wherein said molded termination
isolates voltage from said inner housing and said strength

housing.

2. The undersea equipment housing of claim 1, said
annular rings being configured such that said optical and
electrical equipment is positioned between said rings.

3. The undersea equipment housing of claim 1 or 2
further comprising retaining rings configured to be
coupled between said first and second ends of said inner
housing and respective inside portions of said first and

second molded terminations, wherein said retaining rings

2907450_1 (GHMatters) P61947.AU 25/10/11
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are configured to secure said inside portions of said
first and second molded terminations against respective

said first and second annular rings.

4. The undersea equipment housing according to any one
of claims 1 to 3 further comprising a molded dielectric

portion positioned inside of said inner housing.

5. The undersea equipment housing according to any one
of claims 1 to 4 wherein said strength housing includes a
plurality of strength housing pieces configured to be
connected together.

6. The undersea equipment housing according to any one
of claims 1 to 5 wherein said first and second molded
terminations isolate voltage from said inner housing and

said strength housing.

7. The undersea equipment housing according to any one
of claims 1 to 6 wherein said first and second molded
terminations include a cable terminating structure

overmolded with a dielectric material.

8. A repeater comprising:

an inner housing having first and second ends;

repeater optical and electrical equipment housed in
said inner housing;

first and second molded terminations secured to
respective said first and second ends of said inner
housing for receiving and terminating ends of a cable,
wherein at least a portion of said molded terminations is
located inside of respective said first and second ends of
said inner housing such that said molded terminations
hermetically seal an inside of said inner housing, wherein
said molded termination includes a cable terminating
structure overmolded with a dielectric material; and

an outer strength housing located outside of said

2907450_| (GHMatters) P61947.AU 25/110/11
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inner housing and said first and second molded
terminations, wherein said molded termination provides
voltage isolation between said optical and electrical
equipment and said inner housing and said strength

housing.

9. The repeater of claim 8 wherein said inner housing
comprises first and second annular rings extending

inwardly from said inner housing, said first and second
annular rings including surfaces facing said first and
second ends, respectively, and wherein said optical and
electrical equipment is positioned between said annular

rings.

10. The repeater of claim 9 wherein said first and second
molded terminations are sealed against said surfaces of

said first and second annular rings, respectively.

11. The repeater according to any one of claims 8 to 10
further comprising a molded dielectric portion positioned

inside of said inner housing.

12. The repeater according to any one of claims 8 to 11
wherein said strength housing includes a plurality of

strength housing pieces connected together.

13. The repeater according to any one of claims 8 to 12
wherein said first and second molded terminations provide
voltage isolation between said optical and electrical
equipment and said inner housing and said strength

housing.

14. An undersea equipment housing substantially as herein
described with reference to the accompanying drawing.

15. A repeater substantially as herein described with

reference to the accompanying drawing.
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