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(57) Abstract: A connector is made up downhole and can connect electrical signal or power circuits. The male component (32)
features one or more circumferential bands (28, 30) on the exterior and the female component (12) features like bands (16, 18) on
its interior. The bands are preferably covered with removable sleeves (50, 52) until the connection is made up. In the preferred
embodiment, the sleeves push each other out of the way as the connection is made up. The bands are preferably cylindrically shaped
on their respective supporting connection half to make easy and reliable contact when the connection halves are advanced together
without need for rotation to get the desired contact. Seals (56, 62) surround the connected contacts after makeup to keep out well
fluids.
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APPLICATION FOR PATENT

Title: Annular Electrical Wet Connect

Inventors: Carl W. Stoesz; Louis E. Mendez; Walter S. Going and Don A. Hopmann

FIELD OF THE INVENTION

[0001]  The field of this invention is connections that can be made up downhole in

a wet environment to connect power or signal circuits.

BACKGROUND OF THE INVENTION

[0002]  Sensors and a variety of downhole tools require power input and transmit
signals to the surface via electrical circuits. Some occasions require a connection
downhole to complete such circuits. Apart from completing electrical power and signal
transmission circuits connections also need to be completed downhole that will provide

continuity to control line circuits or tubulars through which a fiber optic cable can be run

for a variety of functions.

[0003] One style of wet connectors for electrical applications involves a male
component with an exterior contact band and a female counterpart component with a
band on an interior surface. The portion of the string left in the well has a first hub
generally with the female component looking up. The string run in from the surface has a
second hub with the male component extending down longitudinally. The hub being run
in is rotationally oriented as it advances toward the female hub so that the banded male
and female components line up before being pushed together until the electrical contacts
on each are opposite each other to complete the circuit. Some examples are USP
6,439,932 and 4,510,797. Wet connectors that complete tubing circuits in a similar
manner are illustrated in USP 6,755,253; 6,390,193 and 6,186,229. Some connectors
combine connection of electrical lines and hydraulic lines as illustrated in USP
6,209,648. Wet connectors for wireline that involve an indexing feature without a main

bore in the connection are illustrated in USP 5,058,683.
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[0004] Some connectors involve a polished bore receptacle and a string that is
inserted into it. The receptacle has a button extending radially into the bore and the string
has on its exterior a circumferential ring that is an open scroll with bent up edges. When
the string is fully inserted into the polished bore receptacle the central conduit is joined
and the bent tabs are said to find the button to make electrical contact in the polished bore

with no need for rotational alignment. This design is illustrated in USP 5,577,925.

[0005]  What is needed and provided by the present invention is a wet connector
that features one or more circumferential conductive bands wrapped around the outside of
the male component and the inside of the female component for assured contact when
they become axially aligned without the need for any rotational orientation. The contact
can occur virtually continuously over 360 degrees or a lesser angle, if desired. Projecting
components that can break off on the trip downhole to where the connection is made are
avoided in favor of cylindrical mating contact surfaces for a more reliable connection.
The contacts can be covered for run in to protect them from well fluids and mechanical
harm during run in and until the connection is made. In the preferred embodiment, the act
of making the connection displaces the protective sleeves from both halves of the
connection just as the connection is made. Seals keep fluid out of the contact area when
the contacts are in alignment. These and other advantages of the present invention will
become more apparent to those skilled in the art from a review of the description of the
preferred embodiment and the associated drawings while the full scope of the invention

can be appreciated from the appended claims.

SUMMARY OF THE INVENTION

[0006] A connector is made up downhole and can connect electrical signal or
power circuits. The male component features one or more circumferential bands on the
exterior and the female component features like bands on its interior. The bands are
preferably covered with removable sleeves until the connection is made up. In the
preferred embodiment, the sleeves push each other out of the way as the connection is
made up. The bands are preferably cylindrically shaped on their respective supporting

connection half to make easy and reliable contact when the connection halves are
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advanced together without need for rotation to get the desired contact. Seals surround the

connected contacts after makeup to keep out well fluids.

DETAILED DESCRIPTION OF THE DRAWINGS

[0007]  Figure 1 is a run in view just short of the connection being made;
[0008]  Figure 2 is the view of Figure 1 with the connection made up;

[0009]  Figure 3 is a close up view of the contacts on the female component

indicating the bow springs that aid in making contact;

[0010]  Figure 4 is a detailed view of the connection made up showing the

adjacent packer components.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011]  Referring to Figure 1, the portion of the connection that is supported
downhole, only a portion of which is shown is referred to as 10. Typically a downhole
packer or anchor would support what will be referred to as the female portion of the
connection 10. It comprises one or more electrical lines 12 that can further comprise
power and/or signal line that is preferably run in a longitudinal bore in the female portion
10 but is shown schematically in Figure 1. Line 12 runs to a sensor or a powered
instrument or an electrically operated tool or other downhole device at end 14 and such
devices are omitted for clarity. Contacts 16 and 18 are mounted to the inner wall 20 of
female portion 10 on top of insulating material 22. Contacts 16 and 18 at least 180
degrees and preferably run for 360 degrees along wall 20 and a portion of the 360 degree
run is shown for two contacts 16 and 18. In Figure 3 the insulating material 22 is shown
in discrete sections for each contact but could alternatively be continuous between them.
The contacts 16 and 18 can optionally have bow springs 24 and 26. The purpose of the
bow springs 24 and 26 is to span any gap with a mating contact such as 28 and 30 that are
mounted on male component 32 on its outer wall 34 and isolated electrically from it by
insulator 36. Line 38, which can be electric or signal or another type of conductor runs
from end 40 which is normally at the surface and through a passage in male component

32. An internal wall opening 42 is provided in male component 32 to allow making
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connections to the contacts 28 and 30 after which the opening is closed off in a fluid tight
manner in ways known in the art. Similarly, openings 46 and 48 provide access to
contacts 18 and 16 for connecting line 12 after which they are plugged in a manner

known in the art.

[0012] Contacts 28 and 30 are covered during run in by a removable sleeve 50
that is shown covering the contacts in Figure 1 and displaced when it engages insulator
22 on the female portion 10, as shown in Figure 2. Similarly contacts 16 and 18 are
initially covered with a sleeve 52 until it gets knocked away with contact from shoulder
54 as the connection is made up in Figure 2. Alternatively the sleeves can knock each
other off during makeup. Figure 4 shows the displaced position of sleeves 50 and 52
when the connection is fully made up. Figure 4 shows contacts 18 and 16 aligned with
contacts 28 and 30. Further, seals pairs 56 and 58 isolating contacts 18 and 28 from
contact with well fluids as well as seal pairs 60 and 62 isolating contact pairs 16 and 30
from contact with well fluids once the connection is made up. Seals 58 and 60 could
optionally be omitted and the discrete insulator segments 22 can instead run continuously
between the contacts 16 and 18. The seals described above could alternatively be on the
male component 32 instead of the female component 10 or alternatively the seals could

be on both components or neither.

[0013]  Those skilled in the art will also appreciate the contacts 16 and 18 shown
in Figure 3 with bow springs 24 can also be illustrative of the surface appearance of
mating contacts 28 and 30. The bow springs 24 can appear on contacts on the male
component 32 or the female component 10 or contacts on both or neither. The surfaces of
the contacts can be cylindrical with preferably a slight interference fit between the mating

contacts so that they will firmly engage when pushed into alignment for good continuity.

[0014]  While the displacement of the protective sleeves 50 and 52 preferably
occurs at the point shortly before the opposing contacts align by virtue of pushing the
connection halves together, other ways to remove the sleeves are also contemplated such
as chemical degradation, applied pressure or mechanical actuation such as shiftable

sleeves or j-slot mechanisms to name a few.
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[0015]  While two contacts on each half have been described, those skilled in the
art will appreciate that fewer or greater numbers of contacts on each half with equal or
unequal spacing on each half can be used to make one or a plurality of connections upon
joint makeup. Those skilled in the art will appreciate that the components 10 and 32 when
fully advanced for alignment of the contacts, will lock together to retain the contact using
a locking device that is known in the art and therefore not shown for greater clarity of

presentation of the invention. Some of these devices include locking collets or dogs or

bayonet type connections.

[0016]  With the contacts extending for a full 360 degrees on components 10 and
32 orientation devices are not necessary. In fact, each component can extend for a few

degrees over 180 and adequate contact can still be made without rotational orientation on

makeup.

[0017]  The sleeves 50 and 52 keep the contacts clean of well fluid until just
before complete assembly. The seals 56-62 take over after the sleeves are pushed out of
the way and contact is made for the respective contact pairs to seal well fluids from

getting to contact pairs such as 18 and 28 and 16 and 30 shown connected in Figure 4.

[0018] The above description is illustrative of the preferred embodiment and
many modifications may be made by those skilled in the art without departing from the
invention whose scope is to be determined from the literal and equivalent scope of the

claims below.
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We claim:
1. A tubular connector for makeup downhole, comprising:

a tubular female component comprising a passage therethrough and at least one
electrical contact adjacent an inner wall that defines said passage;

a tubular male component comprising a passage therethrough and at least one
electrical contact adjacent an outer wall thereof;

a removable cover on a contact on at least one of said components.

2. The connector of claim 1, wherein:
bringing the male and female components together removes said cover.
3. The connector of claim 2, wherein:

a contact on both male and female components comprises a removable cover.
4, The connector of claim 3, wherein:

a shoulder on said male component removes said cover from the contact on the
female component and a shoulder on the female component removes said cover from the
contact on the male component.

5. The connector of claim 3, wherein:

said covers engage as said components are brought together to expose contacts on
said male and female components.

6. The connector of claim 3, wherein:

said covers are removed chemically, with pressure or by an applied mechanical
force to expose contacts on said male and female components before they are aligned.
7. The connector of claim 1, wherein:

said contacts on said male and female components extend circumferentially at
least over 180 degrees.

8. The connector of claim 7, wherein:

at least one of said contacts comprise at least one conductive resilient member.
9. The connector of claim 8, wherein:

said resilient member comprises a bow spring.

10. The connector of claim 7, wherein:

said contacts comprise cylindrically shaped mating contact faces.
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11. A tubular connector for makeup downhole, comprising:

a tubular female component comprising a passage therethrough and at least one
electrical contact adjacent an inner wall that defines said passage;

a tubular male component comprising a passage therethrough and at least one
electrical contact adjacent an outer wall thereof;

said contacts on said male and female components extend circumferentially at
least over 180 degrees.

12. The connector of claim 11, wherein:

at least one of said contacts comprise at least one conductive resilient member.
13. The connector of claim 12, wherein:

said resilient member comprises a bow spring.

14. The connector of claim 11, wherein:
said contacts comprise cylindrically shaped mating contact faces.
15.  The connector of claim 12, further comprising:
aremovable cover on a contact on at least one of said components.
16. The connector of claim 15, wherein:
bringing the male and female components together removes said cover.
17. The connector of claim 16, wherein:
| a contact on both male and female components comprises a removable cover.
18. The connector of claim 17, wherein:

a shoulder on said male component removes said cover from the contact on the
female component and a shoulder on the female component removes said cover from the
contact on the male component.

19. The connector of claim 17, wherein:

said covers engage as said components are brought together to expose contacts on

said male and female components.
20. The connector of claim 17, wherein:
said covers are removed chemically, with pressure or by an applied mechanical

force to expose contacts on said male and female components before they are aligned.
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