EP 3 154 132 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3154 132 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
12.04.2017 Bulletin 2017/15

(21) Application number: 16192027.7

(22) Date of filing: 03.10.2016

(51) IntClL:

HO1R 13/58(2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 06.10.2015 US 201514875806

(71) Applicant: United Technologies Corporation
Farmington, CT 06032 (US)

(72) Inventors:

« GREENBERG, Michael D.
Bloomfield, CT 06002 (US)

¢ AGUILERA, Luis Fernando
San Diego, CA 92130 (US)

(74) Representative: Leckey, David Herbert

Dehns

St Bride’s House

10 Salisbury Square
London EC4Y 8JD (GB)

(54) ELECTRICAL WIRE STRAIN RELIEF DEVICE AND METHOD

(67)  An electrical connection and method to reduce
strain on electrical wires can include a connector
(12;112;212) configured to attach to an electrical source
at a first end (18;118;218) and having a first pin
(24;124;224) at a second end (22;122;222), a first elec-
trical wire (14;114;214) connected to the first pin
(24;124;224) and having an enlargement (26;126;226)
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at a point along the first electrical wire (14;114;214) near
the first pin (24;124;224), and a potting (16;116;216)
bonded to the second end (22;122;222) of the connector
(12;112;212) and surrounding the first pin (24;124;224),
a portion of the first electrical wire (14;114;214), and the
enlargement (26;126;226) along the first electrical wire
(14;114;214).
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Description
BACKGROUND

[0001] The present invention relates to electrical de-
vices and, in particular, to a strain relief device and meth-
od for preventing wires from separating from an electrical
component.

[0002] In electrical devices, electrical wires are at-
tached to an electrical source or another element and
relay electricity between two components. If the electrical
wires become detached from the electrical source or an-
other element that is being supplied electricity, the elec-
trical device will cease operation. Therefore, it is impor-
tant to ensure the electrical wires do not become de-
tached.

SUMMARY

[0003] An electrical connection to reduce strain on
electrical wires can include a connector configured to at-
tach to an electrical source at a first end and having a
first pin at a second end, a first electrical wire connected
to the first pin and having an enlargement at a point along
the first electrical wire near the first pin, and a potting
bonded to the second end of the connector and surround-
ing the first pin, a portion of the first electrical wire, and
the enlargement along the first electrical wire.

[0004] A method of retaining an electrical wire can in-
clude connecting a first electrical wire to a connector,
forming a first knot in the first electrical wire at a point
near where the first electrical wire connects to the con-
nector, providing slack in the first electrical wire between
the first knot and a point where the first electrical wire
connects to the connector, and introducing a potting ad-
jacent to the connector such that the potting surrounds
the first knot in the first electrical wire.

[0005] An apparatus configured to connect an electri-
cal component to an electrical source, which the Appli-
cant expressly reserves the right to claim independently,
caninclude a connector configured to electrically connect
to the electrical source, a first wire electrically connected
to the connector and configured to electrically connect
to the electrical component, a first enlargement on the
first wire, and a potting adjacent to the connector and
surrounding a portion of the first wire and the first en-
largement on the first wire.

[0006] The present summary is provided only by way
of example and not limitation. Other aspects of the
present disclosure will be appreciated in view of the en-
tirety of the present disclosure, including the entire text,
claims, and accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1Ais a perspective view of a strain relief device.
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FIG. 1B is a cross-sectional view of the strain relief
device of FIG. 1A taken along line A-A.

FIG. 1C is a cross-sectional view of the strain relief
device of FIG. 1A adjacent to a component in an
aircraft.

FIG. 2 is a cross-sectional view of another embodi-
ment of a strain relief device.

FIG. 3is across-sectional view of a third embodiment
of a strain relief device.

[0008] While the above-identified figures set forth em-
bodiments of the present disclosure, other embodiments
are also contemplated, as noted in the discussion. In all
cases, this disclosure presents the invention by way of
representation and not limitation. It should be understood
that numerous other modifications and embodiments can
be devised by those skilled in the art, which fall within
the scope and spirit of the principles of the invention. The
figures may not be drawn to scale, and applications and
embodiments of the present invention may include fea-
tures and components not specifically shown in the draw-
ings.

DETAILED DESCRIPTION

[0009] A strain relief device to retain electrical wires is
disclosed herein that includes an enlargement, such as
a knot, along the electrical wires to interact with a potting
to prevent the electrical wires from becoming separated
from an electrical component, such as a connector. The
potting can be an adhesive, caulking, rubber, hot glue,
thermoset plastic, epoxy, or another material that is se-
cured to a structural element and surrounds the enlarge-
ment along the electrical wires to prevent the enlarge-
ment from being pulled away from and disconnected from
the electrical source. Because the electrical wires are
usually covered by a nonstick jacket, such as Teflon®,
the potting can have difficulty bonding or otherwise being
secured to the electrical wires to resist the electrical wires
from being pulled through the potting to separate the elec-
trical wires from the potting. Therefore, an enlargement
is useful in providing an increased cross-section such
that the electrical wires cannot be pulled out through an
aperture or conduit in the potting formed by the electrical
wires. With slack on the electrical wires between the en-
largement and the connection of the electrical wires to a
component (such as a connector), the electrical wires
remain electrically connected to the component/connec-
tor, even if an opposite end of the electrical wires is pulled
on or vibrated. As mentioned above, the enlargement
can be a knot in the electrical wires, including a single
knot, double knot, or an underwriter’s knot or another
knot that incorporates two or more electrical wires in a
knot together. Additionally, the enlargement can be an-
other configuration, such as an additional piece on the
electrical wires, an increased thickness of the jacket cov-
ering the electrical wires, or braiding of the wires (either
as a stand-alone feature, in combination with other knot
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or knots, or with another configuration as seenin FIG. 2).
[0010] FIG. 1A is a perspective view of a strain relief
device, FIG. 1B is a cross-sectional view of the strain
relief device of FIG. 1A taken along line A-A, and FIG.
1C is a cross-sectional view of the strain relief device of
FIG. 1A adjacent to a valve. Strain relief device 10 in-
cludes connector 12, electrical wires 14, and potting 16.
Connector 12 includes mating side 18 (at a first end),
flange 20, connection side 22 (at a second end), and pins
24 attached to or incorporated into connection side 22.
Electrical wires 14 include enlargement 26 and slack 27
and may include a number of diodes near pins 24. Strain
relief device 10 can be used in conjunction with valve 28
and solenoid 29, which are located along line 30.
[0011] Connector 12 is the main structural element of
strain relief device 10 and transmits electricity from an
electrical source or another component configured to car-
ry electricity (not shown) to electrical wires 14. Connector
12 can transmit electricity either through internal compo-
nents or by being constructed from a material that is an
electrical conductor. Connector 12 can be constructed
from a variety of materials; including metal (such as alu-
minum), plastic, or a composite material; and can be one
continuous and monolithic piece or made from a number
of pieces fastened together.

[0012] Mating side 18 (also referred to as the first end)
of connector 12 connects to an electrical source or an-
other component configured to carry electricity. While
mating side 18 is shown to have a cylindrical shape, mat-
ing side 18 can have a variety of configurations, including
a different shape and/or other electrical components
(such as wires or pins) to attach to an electrical source.
[0013] Flange 20 of connector 12 extends outward
from mating side 18 and connection side 22 to provide a
surface for which connector 12 can be fastened to an-
other body, such as valve 28. Flange 20 can be fastened
to another body through the use of screws, rivets, adhe-
sive, clamps, crimping, soldering, welding, brazing or an-
other fastener. While flange 20 is shown to have a rec-
tangular shape, flange 20 can have a variety of configu-
rations, including a different shape, openings, and/or pro-
trusions that allow flange 20 to be fastened to another
body and remain structurally sufficient to support strain
relief device 10.

[0014] Connection side 22 (also referred to as the sec-
ond end) of connector 12 is electrically connected to elec-
trical wires 14 and is adjacent to potting 16. Connection
side 22 can be electrically connected to electrical wires
14 through pins 24, which can provide a connection point
for electrical wires 14 to connect to connector 12. Pins
24 can be any other known mechanical means for making
connections with metallic or other wires, including a sol-
dered connection with a screw terminal. Connection side
22 and pins 24 can be one continuous and monolithic
piece or can be fastened to one another through a
number of fasteners, including screws, welding, solder-
ing, or other means. Connection side 22 should be suited
to bond or otherwise secure to potting 16, whether that
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includes connection side 22 having a rough surface, be-
ing constructed from a material that bonds better to pot-
ting 16, and/or having another configuration. While con-
nection side 22 is shown to have a cylindrical shape,
connection side 22 can have a variety of configurations,
including a different shape and/or other electrical com-
ponents, to more easily connect to electrical wires 14,
bond to potting 16, and interact with valve 28, solenoid
29, and/or another component.

[0015] Other embodiments of strain relief device 10
can have a different configuration of connector 12, in-
cluding a configuration that does not include mating side
18, flange 20, and/or connection side 22.

[0016] Electrical wires 14 electrically connect connec-
tor 12 (and the electrical source) to an electrical compo-
nent in need of electricity, such as valve 28 along line
30. Electrical wires 14 can be any wires that are able to
transmit electricity between two electrical components.
Electrical wires 14 well known in the art usually include
a nonstick jacket, such as a Teflon® cover, to insulate
electrical wires 14 from the surrounding environment to
prevent shorts and protect the wires. Electrical wires 14
can have an element at each end that more easily allows
electrical wires 14 to connect to pins 24 and to valve 28
(or another electrical component). Electrical wires 14 can
be a variety of sizes/gauges. Additionally, one or multiple
diodes or other elements can be present at a point along
electrical wires 14. Electrical wires 14 can also be bun-
dled together such that multiple electrical wires 14 are
encased together within a casing, such as a tube, jacket,
or another protective sheath.

[0017] Also at a point along electrical wires 14 is en-
largement 26, which is an increase in the cross-sectional
area of electrical wires 14 (each separate electrical wire
14 can have an individual enlargement 26; electrical
wires 14 can be adjacent to one another such that elec-
trical wires 14 share enlargement 26, such as in FIG. 2
where enlargement 126 is an underwriter’s knot incorpo-
rating multiple wires; or electrical wires 14 can be en-
cased within one common sheath having enlargement
26). Enlargement 26 can be located along electrical wires
14 at a point near pins 24 or can be at a distance away
from pins 24, but enlargement 26 should be located along
electrical wires 14 at a position where enlargement 26 is
surrounded by potting 16 and where potting 16 can be
secured to a structural component (either connector 12
or a structural body not shown in the figures). Enlarge-
ment 26 can be a knot in electrical wires 14 or can be
another configuration, such as an additional piece on
electrical wires 14 or an increased thickness of electrical
wires 14 and/or the jacket covering electrical wires 14. If
electrical wires 14 are bundled and encased together,
enlargement 26 can be a knot in the entire bundle or
another configuration. Additionally, enlargement 26 can
be a braiding of electrical wires 14 with one another.
Braiding electrical wires 14 may reduce the loss of
strength of electrical wires 14 that may result from bend-
ing electrical wires 14 while also providing enlargement
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26. Braiding could also be utilized with other configura-
tions of enlargement 26, including other knots (such as
with an underwriter’s knot in FIG. 2 and/or a single knot
in FIG. 3). It may be desirable to have enlargement 26
individually on each one of electrical wires 14 so that
electrical wires 14 remain electrically isolated from one
another. As mentioned above, enlargement 26 provides
an increased cross-sectional area of electrical wires 14
so that electrical wires 14 cannot be pulled out through
potting 16 so as to separate from connector 12. The larger
the cross-section of enlargement 26, the more resistance
strainreliefdevice 10 will have to being pulled out through
potting 16.

[0018] Potting 16 canbe anadhesive, caulking, rubber,
or another material that is bonded or otherwise secured
to connection side 22 and surrounds enlargement 26, a
portion of electrical wires 14, and pins 24. Potting 16 can
be a fluid, such as room temperature vulcanization sili-
cone, that is applied around enlargement 26 and electri-
cal wires 14, bonds to connection side 22, and hardens
while potting 16 dries. Potting 16 can also be a hardened
material installed around enlargement 26 and electrical
wires 14 and is fastened to connection side 22. While
potting 16 is shown as being adjacent to connection side
22 and surrounding pins 24, potting 16 and enlargement
26 can be located at a position along electrical wires 14
where potting 16 is secured to another structural body
(not shown) and surrounds enlargement 26. As men-
tioned above, potting 16 and the jacket/cover on electrical
wires 14 can be materials that bond to one another, but
are commonly materials that do not bond sufficiently to
create a strong hold on one another. Therefore, enlarge-
ment 26 is needed to provide resistance against forces
that may pull electrical wires away from pins 24 and con-
nection side 22 to disconnect electrical wires 14 from
pins 24. If materials are used for potting 16 and the ack-
et/cover that generally bond well, enlargement 26 can
still be utilized to provide additional resistance and im-
proved retention of electrical wires 14.

[0019] Strain relief device 10 can be utilized on any
machine that has wires that electrically connect two com-
ponents to one another, such as in FIG. 1C with valve
28 being electrically connected to an electrical source
(not shown) and to solenoid 29 (with solenoid 29 able to
accommodate an additional strain relief device 10). Valve
28 and solenoid 29 can control the flow of a fluid, such
as anti-ice fluid, through line 30. Valve 28, solenoid 29,
and line 30 can be located on an aircraft and thus strain
relief device 10 may be subject to strain from experienc-
ing vibration due to movement of the aircraft. Strain relief
device 10 can also be utilized with solenoid 29 on a valve
or another component in an aircraft or in other electro-
mechanical or electronic devices, such as pressure sen-
sors, torque motors, other motors, rotary variable trans-
formers, linear transformers, switches, potentiometers,
and other aerospace and non-aerospace applications,
including in the automotive, industrial, electronic, and
other industries.
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[0020] As mentioned above, electrical wires 14 of
strain relief device 10 can be subject to strain, which pulls
and/or vibrates electrical wires 14. The strain can cause
electrical wires 14 to become separated from pins 24. To
prevent electrical wires 14 from becoming separated
from pins 24, potting 16 surrounds a portion of electrical
wires 14, pins 24, and enlargement 26. Potting 16 can
bond to the outer surface of electrical wires 14 to provide
some resistance to strain to prevent electrical wires 14
from becoming separated. To provide additional resist-
ance, potting 16 surrounds enlargement 26 to prevent
enlargement 26 from being pulled away from connection
side 22 and pins 24. Slack 27 can be presentin electrical
wires 14 between pins 24 and enlargement 26 to ensure
electrical wires 14 do not become separated from pins
24 if potting 16 is elastic and allows enlargement 26 to
move a small distance.

[0021] FIG. 2 is a cross-sectional view of another em-
bodiment of a strain relief device. Strain relief device 110
includes connector 112, electrical wires 114, and potting
116. Connector 112 includes mating side 118 (at a first
end), flange 120, connection side 122 (at a second end),
and pins 124 attached to or incorporated into connection
side 122. Electrical wires 114 include enlargement 126
and slack 127 and may include a number of diodes near
pins 124.

[0022] Strain relief device 110 of FIG. 2 is very similar
to strain relief device 10 of FIGS. 1A, 1B, and 1C except
that enlargement 126 of strain relief device 110 is an
underwriter’s knot, which is a common electrical knot
known in the art to utilize at least two electrical wires 14.
The use of an underwriter’s knot for enlargement 126
may be desirable because an underwriter’s knot provides
a large enlargement 126, which may make it difficult for
electrical wires 114 to be separated from potting 116 and
pulled away from connection side 122 and pins 124. Oth-
er than the use of an underwriter’s knot for enlargement
126, strain relief device 110, along with potting 116, of
FIG. 2 functions similarly as strain relief device 10 of
FIGS. 1A, 1B, and 1C.

[0023] FIG. 3 is a cross-sectional view of a third em-
bodiment of a strain relief device. Strain relief device 210
includes connector 212, electrical wires 214, and potting
216. Connector 212 includes mating side 218 (at a first
end), flange 220, connection side 222 (at a second end),
and pins 224 attached to or incorporated into connection
side 222. Electrical wires 214 include enlargement 226
and slack 227 and may include a number of diodes near
pins 224.

[0024] Strain relief device 210 of FIG. 3 is very similar
to strain relief device 10 of FIGS. 1A, 1B, and 1C and
strain relief device 110 of FIG. 2 except that strain relief
device 210includes four pins 224 and four electrical wires
214 with four separate enlargements 226. Enlargements
226 are shown as individual single knots, but can each
be separate double knots, a knot that incorporates some
or all of electrical wires 214, one or multiple underwriter’s
knots, or another configuration, such as an additional
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piece on electrical wires 214 or an increased thickness
of electrical wires 214. While strain relief device 210
shows four electrical wires 214, the disclosed embodi-
ments can be configured to accommodate any number
of electrical wires connected to connector212in any type
of pattern. Other than having four pins 224 and four elec-
trical wires 214 with four enlargements 226, strain relief
device 210, along with potting 216, of FIG. 3 functions
similarly as the strain relief devices disclosed in other
embodiments.

[0025] As mentioned above, the enlargements on the
electrical wires in the disclosed embodiments provide ad-
ditional strain relief (in addition to the strain relief provided
by the bonding of the potting to the electrical wires) to
prevent the electrical wires from separating from an at-
tached electrical element, such as the pins on the con-
nector.

Discussion of Possible Embodiments

[0026] The following are non-exclusive descriptions of
possible embodiments of the present invention.

[0027] An electrical connection according to an exem-
plary embodiment of this disclosure, among other possi-
ble elements, can include a connector configured to at-
tach to an electrical source at a first end and having a
first pin at a second end, a first electrical wire connected
to the first pin and having an enlargement at a point along
the first electrical wire near the first pin, and a potting
bonded to the second end of the connector and surround-
ing the first pin, a portion of the first electrical wire, and
the enlargement along the first electrical wire.

[0028] The electrical connection of the preceding par-
agraph can optionally include, additionally and/or alter-
natively, any one or more of the following features, con-
figurations, and/or additional components:

The enlargement is a knot in the first electrical wire.

[0029] The potting is a silicone material.

[0030] The first electrical wire includes slack between
the enlargement and the first pin.

[0031] Asecond pin atthe second end of the connector
and a second electrical wire connected to the second pin
and having an enlargement at a point along the second
electrical wire near the second pin with the potting also
surrounding the second pin, a portion of the second elec-
trical wire, and the enlargement along the second elec-
trical wire.

[0032] The enlargement of the first electrical wire and
the enlargement of the second electrical wire are formed
by an underwriter’s knot.

[0033] The first electrical wire is connected at an end
opposite first pin to a component on an aircraft.

[0034] A method of retaining an electrical wire accord-
ing to an exemplary embodiment of this disclosure,
among other possible steps, can include connecting a
first electrical wire to a connector, forming a first knot in
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the first electrical wire at a point near where the first elec-
trical wire connects to the connector, providing slack in
the first electrical wire between the first knot and a point
where the first electrical wire connects to the connector,
and introducing a potting adjacent to the connector such
that the potting surrounds the first knot in the first elec-
trical wire.

[0035] The method of retaining an electrical wire of the
preceding paragraph can optionally include, additionally
and/or alternatively, any one or more of the following fea-
tures, configurations, steps, and/or additional compo-
nents:

Connecting a second electrical wire to the connector,
forming a second knot in the second electrical wire
at a point near where the second electrical wire con-
nects to the connector, and providing slack in the
second electrical wire between the second knot and
a point where the second electrical wire connects to
the connector with the potting adjacent to the con-
nector also surrounding the second knot in the sec-
ond electrical wire.

[0036] Forming a first knot in the first electrical wire
and forming a second knot in the second electrical wire
includes forming an underwriter’s knot.

[0037] Connecting an end of the first electrical wire to
a component in an aircraft.

[0038] Preventing separation of the first electrical wire
from the connector with the potting inhibiting the first knot
in the first electrical wire from being pulled away from the
connector.

[0039] The step of introducing a potting adjacent to the
connector can further include molding a silicone material
to surround the first knot in the first electrical wire.
[0040] An apparatus configured to connect an electri-
cal component to an electrical source according to an
exemplary embodiment of this disclosure, among other
possible elements, can include a connector configured
to electrically connect to the electrical source, a first wire
electrically connected to the connector and configured
to electrically connect to the electrical component, a first
enlargement on the first wire, and a potting adjacent to
the connector and surrounding a portion of the first wire
and the first enlargement on the first wire.

[0041] The apparatus of the preceding paragraph can
optionally include, additionally and/or alternatively, any
one or more of the following features, configurations,
and/or additional components:

The first enlargement on the first wire is a knot in the
first wire.

[0042] The potting is aroom temperature vulcanization
silicone material.

[0043] The componentis a solenoid in an aircraft.
[0044] The first wire includes slack between the first
enlargement and a point where the first wire electrically



9 EP 3 154 132 A1 10

connects to the connector.

[0045] A second wire electrically connected to the con-
nector and configured to electrically connect to the elec-
trical component and a second enlargement on the sec-
ond wire with the potting adjacent to the connector also
surrounding a portion of the second wire and the second
enlargement on the first wire.

[0046] The first enlargement on the first wire and the
second enlargement on the second wire are formed by
an underwriter’s knot.

[0047] Anyrelativetermsorterms ofdegree used here-
in, such as "substantially," "essentially," "generally," "ap-
proximately," and the like should be interpreted in ac-
cordance with and subject to any applicable definitions
or limits expressly stated herein. In all instances, any
relative terms or terms of degree used herein should be
interpreted to broadly encompass any relevant disclosed
embodiments as well as such ranges or variations as
would be understood by a person of ordinary skill in the
art in view of the entirety of the present disclosure, such
as to encompass ordinary manufacturing tolerance var-
iations; incidental alignment variations; alignment or
shape variations induced by thermal, rotational, or vibra-
tional operational conditions; and the like.

[0048] Whiletheinvention hasbeen described with ref-
erence to exemplary embodiments, it will be understood
by those skilled in the art that various changes may be
made and equivalents may be substituted for elements
thereof without departing from the scope of the invention.
In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the in-
vention without departing from the essential scope there-
of. Therefore, it is intended that the invention not be lim-
ited to the particular embodiments disclosed, but that the
invention will include all embodiments falling within the
scope of the appended claims.

Claims
1. An electrical connection comprising:

a connector (12;112;212) configured to attach
to an electrical source at a firstend (18;118;218)
and having a first pin (24;124;224) at a second
end (22;122;222);

a first electrical wire (14;114;214) connected to
the first pin (24;124;224) and having an enlarge-
ment (26;126;226) at a point along the first elec-
trical wire (14;114;214) near the first pin
(24;124;224); and

apotting (16;116;216) bonded to the second end
(22;122;222) of the connector (12;112;212) and
surrounding the first pin (24;124;224), a portion
of the first electrical wire (14;114;214), and the
enlargement (26;126;226) along the first electri-
cal wire (14;114;214).
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2. The electrical connection of claim 1, wherein the en-
largement (26;126;226) is a knot in the first electrical
wire (14;114;214).

3. Theelectrical connection of claim 1 or 2, wherein the
potting (16;116;216) is a silicone material.

4. The electrical connection of claim 1, 2 or 3, wherein
the first electrical wire (14;114;214) includes slack
between the enlargement (26;126;226) and the first
pin (24;124;224).

5. The electrical connection of any preceding claim, fur-
ther comprising:

a second pin (24;124;224) at the second end
(22;122;222) of the connector (12;112;212); and
asecond electrical wire (14;114;214) connected
to the second pin (24;124;224) and having an
enlargement (26;126;226) at a point along the
second electrical wire (124;114;214) near the
second pin (24;124;224),

wherein the potting (16;116;216) also surrounds
the second pin (24;124;224), a portion of the
second electrical wire (14;114;214), and the en-
largement (26;126;226) along the second elec-
trical wire (14;114;214).

6. The electrical connection of claim 5, wherein the en-
largement (26;126;226) of the first electrical wire
(14;114;214) and the enlargement (26;126;226) of
the second electrical wire (14;114;214) are formed
by an underwriter’s knot.

7. The electrical connection of any preceding claim,
wherein the first electrical wire (14;114;214) is con-
nected at an end opposite the first pin (24;124;224)
to a component on an aircraft.

8. Amethodofretaining an electrical wire (14;114;214),
the method comprising:

connecting a first electrical wire (14;114;214) to
a connector (12;112;212);

forming afirst knot (26;126;226) in the first elec-
trical wire (14;114;214) at a point near where
the first electrical wire (14;114;214) connects to
the connector (12;112;212);

providing slack in the first electrical wire
(14;114;214)  between the first knot
(26;126;226) and a point where the first electri-
cal wire (14;114;214) connects to the connector
(12;112;212); and

introducing a potting (16;116;216) adjacent to
the connector (12;112;212) such that the potting
(16;116;216) surrounds the first knot in the first
electrical wire (14;114;214).
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The method of claim 8, further comprising:

connecting a second electrical wire
(14;114;214) to the connector (12;112;212);
forming a second knot (26;126;226) in the sec-
ond electrical wire (14;114;214) at a point near
where the second electrical wire (14;114;214)
connects to the connector (12; 112;212); and
providing slack in the second electrical wire
(14;114;214) between the second knot
(26;126;226) and a pointwhere the second elec-
trical wire (14;114;214) connects to the connec-
tor (12;112;212),

wherein the potting (16;116;216) adjacent to the
connector (12;112;212) also surrounds the sec-
ond knot (26;126;226) in the second electrical
wire (14;114;214).

The method of claim 9, wherein forming a first knot
(26;126;226) in the first electrical wire (14;114;214)
and forming a second knot (26;126;226) in the sec-
ond electrical wire (14;114;214) includes forming an
underwriter’s knot.

The method of claim 8, 9 or 10, further comprising:

connecting an end of the first electrical wire
(14,114,214) to a component in an aircraft.

The method of any of claims 8 to 11, further com-
prising:

preventing separation of the first electrical wire
(14;114;214) from the connector (12;112;212)
with the potting (16;116;216) inhibiting the first
knot (26;126;226) in the first electrical wire
(14;114;214) from being pulled away from the
connector (12;112;212).

The method of any of claims 8 to 12, wherein the
step of introducing a potting (16;116;216) adjacent
to the connector (12;112;212) further comprises:

molding a silicone material to surround the first
knot (26;126;226) in the first electrical wire
(14;114;214).

An apparatus configured to connect an electrical
component to an electrical source comprising:

a connector (12;112;212) configured to electri-
cally connect to the electrical source;

a first wire (14;114;214) electrically connected
to the connector (12;112;212) and configured to
electrically connect to the electrical component;
afirstenlargement (26;126;226) on the first wire
(14;114;214); and

apotting (16;116;216) adjacent to the connector

10

15

20

25

30

35

40

45

50

55

12

(12;112;212) and surrounding a portion of the
first wire (14;114;214) and the first enlargement
(26;126;226) on the first wire (14; 114;214).
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