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DESCRIPTION

TECHNICAL FIELD

[0001] Embodiments relate generally to fittings for flexible conduit.

BACKGROUND

[0002] Flexible conduit may be made by coiling a self-interlocking ribbed strip of material. The
Interlocking ribbed structure forms a tube that may bend or flex in multiple directions. The
ability to bend allows for flexible conduit to be used In multiple applications where a rigid
conduit may not be practical. Unlike rigid conduits, the flexible conduit may change its shape to
match each installation or change as repairs are made. Wires are pulled through the tube and
are thereby protected by the conduit from damage, both internal and external.

[0003] Flexible conduit may be attached to one or more terminals or junction boxes. The fitting
between the flexible conduit and the terminal needs to be secure enough to withstand a steady
pull so that the flexible conduit is unable to be removed by bending or flexing. For a metal on
metal connection, a strap or compression based connection may be used. For a metal conduit
and non-metallic terminal (e.g. plastic), a compression based connection may not be useful as
the compression required to withstand a steady pull may surpass the structural limits of a non-
metallic terminal. A new type of fitting Is needed to attach flexible conduit to a terminal.

[0004] US 2,535,658 A describes a cable connector for a BX cable, which Is urged against a
rib inside a sleeve portion by means of an anchor bolt which is tightened against the side of the
cable urging it toward the rib.

SUMMARY

[0005] A fitting and the use of the fitting with flexible conduit are provided. A rib and retainer
contact opposite sides of the flexible conduit in an aperture of the fitting. By placing the rib and
retainer in grooves of the flexible conduit, the flexible conduit is held in place In the aperture of
the fitting without sufficient compression to surpass the structural limits of the fitting.

[0006] In a first aspect, a flexible conduit fitting apparatus is provided. The flexible conduit
fitting apparatus comprises a conduit adapter and a removable conduit retainer. The conduit
adapter comprises a conduit aperture sized to receive a flexible conduit. The flexible conduit
has a minor diameter, a major diameter, and a pitch distance. A conduit retention rib is located
In the conduit aperture. The removable conduit retainer is configured to be inserted In the
conduit aperture to secure the flexible conduit. The removable conduit retainer is inserted into
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the conduit aperture opposite the conduit retention rib in the aperture.

[0007] In a second aspect, a system Is provided for attaching a flexible conduit. The system
Includes a conduit adapter, a conduit retention rib, and a conduit retention screw. The conduit
adapter is configured to receive the flexible conduit through an aperture. The flexible conduit
has a minor diameter, a major diameter, and a pitch distance. The conduit retention rib Is
located on the Inside of the aperture of the conduit adapter. The conduit retention screw
located across the aperture from the conduit retention rib a distance equal to or greater than
the minor diameter and less than the major diameter.

[0008] In a third aspect, a method Is provided for attaching a flexible conduit. The method
comprises inserting the flexible conduit into a conduit adapter. The flexible conduit has a minor
diameter, a major diameter and a pitch distance. A conduit retention screw is inserted into the
conduit adapter so that the screw Is located Is located opposite a conduit retention rib
Integrated with the conduit adapter. The conduit retention screw Is also located offset to the
conduit retention rib by the pitch distance of the flexible conduit. The conduit retention screw is
further located tangentially to the minor diameter of the flexible conduit. The conduit retention
screw IS driven into the conduit adapter so that the flexible conduit i1s held in place between the
conduit retention screw and the conduit retention rib.

[0009] Other systems, methods, and/or features of the present embodiments will become
apparent to one with skill in the art upon examination of the following figures and detailed
description. It is intended that all such additional systems, methods, features and advantages
be Included within this description, be within the scope of the invention, and be protected by
the accompanying claims. Additional features of the disclosed embodiments are described in,
and will be apparent from, the following Detailed Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0010] The components In the figures are not necessarily to scale, emphasis instead being
placed upon illustrating the principles of the invention. In the figures, like reference numerals
designate corresponding parts throughout the different views.

FIG. 1 lllustrates an example segment of flexible conduit.

FIG. 2 lllustrates an example apparatus of a non-metallic fitting for attachment of flexible
metallic conduit.

FIG. 3A and FIG. 3B illustrate cross sections of an example non-metallic fitting for attachment
of flexible metallic conduit.

FIG. 4 illustrates a top down cutaway of an example non-metallic fitting for attachment of
flexible metallic condult.
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FIG. 5 I1s a flow diagram of one embodiment of a method for attaching a flexible metallic
conduit using a non-metallic fitting.

FIG. 6 Illlustrates an example system for attaching flexible metallic conduit to a non-metallic
fitting.

DETAILED DESCRIPTION

[0011] In the following description, numerous specific details are set forth in order to provide a
more thorough description of the present invention. It will be apparent, however, to one skilled
In the art, that the present embodiments may be practiced without these specific details. In
other instances, well-known features have not been described In detall so as not to obscure
the Invention.

[0012] An adapter Is provided for attaching flexible conduit. The adapter secures the flexible
conduit using a conduit retainer and a conduit retention rib. Due to the geometry of the flexible
conduit and placement of the conduit retainer, the conduit retention rib and conduit retainer
axially constrain the conduit to the adapter without stressing the adapter.

[0013] FIG. 1 illustrates an example of flexible conduit 95 depicted here as flexible metallic
conduit 95 (FMC). FMC 95 may also be referred to as Greenfield or Flex and may be made of
aluminum, steel, galvanized steel, or other material. Other types of flexible conduit, made of
non-metallic materials such as plastic or rubber, may be used. FMC 95 may be formed from a
self-interlocked strip that when interlocked, provides a ribbed tubular structure with a conduit
central axis 30. FMC 95 has both ribs 20 and valleys 25. A valley 25 may refer to the area
between the ribs 20 or the closest point to the center of the FMC 95. The ribs 20 or raised
portions of the FMC 95 have a different profile than the valleys 25 of the FMC 95. As shown In
FIG. 1, a diameter calculated perpendicularly from a rib to another rib 1Is shown as distance 35
(referred to as the major diameter 35). A diameter calculated perpendicularly from a valley to a
valley is shown as distance 40 (referred to as the minor diameter 40). The ribs 20 and valleys
25 of the FMC 95 are offset to one another in a spiral or helical pattern such that the ribs 20
are a continuous rib and the valleys 25 are a continuous valley.

[0014] The offset between the valleys 25 may be referred to as a pitch (or pitch distance 595).
In FIG.1, the pitch distance 55 Is the lateral offset distance along the conduit central axis 30
between the two valleys 45 and 50. The pitch distance 55 may also be measured by using
other similar features on opposing sides. A second pitch distance 56 or offset in an opposite
lateral direction may be used. In FIG. 1, the second pitch distance 56 is illustrated as the offset
from the valley 45 to the valley 51. Depending on the profile of the FMC, e.g. a width of the ribs
20 versus a width of the valleys 25, the pitch distance 55 and second pitch distance 56 may be
equal or unequal.
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[0015] Different types of FMC 95 may have different minor and major diameters depending on
the amount of wires or cable the FMC 95 needs to carry. Different types of FMC 95 may have
different pitch distances depending on the structure, the flexibility required, or the materials
used.

[0016] FMC 95 may be used to provide protection for enclosed conductors from an impact or
the environment. The enclosed conductors, e.g., wires or cables, may terminate at a junction
box or a terminal. A junction box, for example, may serve as an enclosure for electrical
connections between incoming wires from the FMC 95 and one or more electrical devices.
Junctions or terminals may be formed from metal such as aluminum or steel or a non-metallic
material such as plastic. A junction or terminal may have one or more fittings or adapters for
attaching a segment of FMC 95. The fittings may be integrated into the junction box or may be
a separate adapter and require an additional connection to the junction box. The fitting may be
formed from a non-metallic material, such as injection molded plastic. Using injection molded
plastic may be less expensive than using a metal component. However, a drawback for using
non-metallic materials such as molded plastic is that the non-metallic material may be prone to
cracking or failure when exposed to compression stresses. A metallic fitting may be stronger,
harder, and more durable than, for example, a plastic counterpart. A metallic fitting may be
able to flex or bend and maintain its structural strength while a plastic counterpart cannot. As
such, In order to use a non-metallic fitting, precautions may be taken so as not to stress the
fitting to failure. A known method of attaching FMC 95 to a junction by using a screw to
compress the FMC 95 against the metallic fitting may not be possible for a non-metallic fitting.
The stress on the non-metallic fitting required to hold the FMC 95 may deform a non-metallic
fitting. A deformed non-metallic fitting may be prone to cracking or failure. Compression may
also damage the FMC 95 or the wires enclosed. A screw driven directly on top of FMC 95 may
puncture the FMC 95 and either damage the contents or break a seal allowing moisture or
chemicals into the condult.

[0017] FIG. 2 depicts an example apparatus for attaching FMC 95 to a fitting. The fitting
Includes a conduit adapter 87, which includes an aperture 83 configured to receive an end of a
segment of FMC 95. Inside the aperture 83, the conduit adapter 87 Includes a conduit
retention rib 89. The conduit adapter 87 Iincludes one or more guides holes (not shown)
configured to receive a conduit pin 85, also referred to as a conduit retainer 85. The conduit
retainer 85 may be a separate piece from the fitting. Additional, different, or fewer components
may be provided.

[0018] The conduit adapter 8/ may be formed from a non-metallic material. For example, the
conduit adapter 8/ may be plastic formed by an injected plastic molding process. Depending
on the use, different types of plastic or polymers may be used to alter the rigidity and strength
of the resulting plastic part. The conduit adapter 87/ may be molded as a single part or as
multiple parts that are subsequently fused or glued together. Certain portions of the conduit
adapter 87 may be machined after the initial part is formed. For example, the guide hole may
be threaded using a boring machine or may be formed as part of the forming of the conduit
adapter 87. The conduit adapter 8/ may be formed from a metallic material. Alternative
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material may be used in the conduit adapter 87, such as rubber. Alternative processes may be
used to form the conduit adapter 87, such as 3D printing.

[0019] The conduit adapter 87 may have multiple structural configurations. For example, the
conduit adapter 87 may be rectangular or shaped as a square. Different sized conduit
adapters 87 may be used for different sizes of FMC. An entrance of the aperture 83 of the
conduit adapter 8/ may be flush with a side of a junction box (e.g. the rest of the aperture
embedded In the junction box). The conduit adapter 87 may extend outward as shown in FIG.
2. Two or more conduit adapters 87 may be connected or integrated into a junction box. The
conduit adapter 87 may Iinclude a housing 81 for the guide holes 89. The housing 81 may be
formed as part of the conduit adapter 87 or may be a separate part. The housing 81 may hold
or contain the top section 88 of the conduit retention clip. As shown In FIG. 2, the housing 81
may extend outward from the conduit adapter 87. The conduit retention clip 85, once inserted,
may be protected from the environment and any impacts. The housings 81 may be integrated
Into the conduit adapter 87 or may be separate parts (for example, a cap that fits around a
conduit retainer 895).

[0020] The conduit adapter 87/ may be integrated as part of a junction box. In such an
embodiment, the conduit adapter 87 and junction box may be a single molded piece of plastic.
Cost saving for material and incorporation of two separate parts may be achieved by not
needing an additional part for conduit adaption, particularly in non-metallic junction boxes.
Alternatively, the conduit adapter 87 may be connected to a junction box or terminal using a
screw, tab, pin, or any other coupling mechanism. One or more arms or tabs 91 with one or
more holes are provided for attachment to the junction box or terminal. Other structures may
be used to attach the adapter 87 to the junction box or terminal. The conduit adapter 87/ may
be embedded into the junction box so that the conduit adapter 87 lies flush with a face of the
junction box. The conduit adapter 87/ may extend out perpendicularly or on a non-
perpendicular angle from the junction box.

[0021] The conduit retention rib 89 may be formed as a part of the conduit adapter 87. For
example, If the conduit adapter 87 is created by injection molding, the conduit retention rib 89
may be integrated into the design of the mold. Alternatively, the conduit retention rib 89 may be
a separate part fitted into the conduit adapter 87 or attached using a coupler, thermal melt, or
adhesive. The conduit retention rib 89 may be shaped to match a valley (the area between the
raised portions or ribs) of a piece of FMC 95. The depth of the valleys may be defined by half a
difference between the minor diameter 40 and the major diameter 35 of the FMC 95. The
conduit retention rib 89 may be sized to extend out from the aperture 83 by a length similar to
half the distance between the minor 40 and major diameters 35, but greater or lesser extent
may be provided. The shape and thickness of the conduit retention rib 89 may be molded to
match a profile of a valley of the FMC 95. The shape of the conduit retention rib 89 provides
that when the FMC 95 Is pressed against the conduit retention rib 89, the raised ribs of the
FMC 95 are In contact with or close to the side of the aperture. The rib 89 has any length, such
as covering a 30-degree arc of the aperture 83. The conduit retention rib 89 of Figure 1 Is
approximately a quarter of the circumference of the aperture 83. In certain embodiments, the
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conduit retention rib 89 may be larger or smaller depending on the amount of stress expected
and type of plastic used. A larger conduit retention rib, may for example, allow for a more
secure connection of the FMC 95. A smaller conduit retention rib may break off under high
stress conditions but may be sufficient for certain applications. The conduit retention rib 89
may be shaped follow a curve of the FMC 95 (the curved conduit retention rib in FIG. 2). The
conduit retention rib 89 may be shaped to be parallel to the conduit retainer 85 (e.g. a
horizontal bar as shown In FIG. 3A).

[0022] In certain embodiments, the conduit adapter 87/ may include two or more conduit
retention ribs 89. The retention ribs 89 may be spaced to align with neighboring valleys of the
FMC 95. With two retention ribs 89 and the conduit retainer 85, there are three areas of
contact with the FMC 95. Likewise, two or more conduit retainers 85 may be used.

[0023] FIG. 3Aand FIG. 3B depict cross sections of the apparatus of FIG. 2. FIG. 3A depicts a
view looking down the aperture 83 from an entrance of the apparatus. FIG. 3A depicts the
conduit adapter 87, a conduit cap 77, the aperture 83, the conduit retention rib 89, the conduit
retainer 85, and one or more guide holes 86 Into which the conduit retainer 85 may be
Inserted. FIG. 3A further illustrates a distance 92 between the edge of the conduit retention rib
89 and an inserted conduit retainer 85. This distance i1s measured across a full diameter of the
aperture 83 (l.e., through the center of the aperture 83), but i1s shown offset from the center
since the rib 89 has a flat shape rather than curves with the aperture 83. FIG. 3A further
llustrates a distance 93 between the edge of the conduit retention rib 89 and an opposite side
of the aperture. This distance Is also measured across a full diameter of the aperture (l.e.,
through the center of the aperture 83). The conduit retention rib 89 Is located on the side of the
conduit adapter 87 extending into the aperture 83.

[0024] FIG. 3B depicts a cut away view from a side of the apparatus. FIG. 3B Includes the
conduit adapter 87, the aperture 83, the conduit retention rib 89, the conduit retainer 85, and a
portion of a junction box 97. The adapter 87 and junction box 97 may be a single molded part.
One or more electric conductors (e.g. wires or cables) may be inside the FMC 95 and
connected to one or more electrical wires in the junction box 97. FIG. 3B further illustrates a
lateral distance 96 between a plane formed by a longest central axis of the conduit retainer 85
and perpendicular to a center axis 82 of the aperture 83 and a plane formed by a longest
central axis of the conduit retention rib 89 and perpendicular to the center axis 82 of the
aperture 83. The lateral distance 96 may be similar to the pitch distance 55. The center of the
guide hole 86 may be offset from the retention rib 89 laterally along the center axis of the
aperture by the lateral distance 96. The center of the guide hole 86 may be offset from the
retention rib 89 laterally along the center axis 82 of the aperture by the pitch distance 55. The
location of the conduit retention rib 89 1s show approximately half way from a front or back of
the conduit adapter 87, but may be at other positions within the aperture 83.

[0025] The aperture 83 may be sized to receive the FMC 95. The aperture 83 may be circular
or oval shaped. The size of the aperture 83 may be related to the size of the FMC 95. Different
diameters of FMC 95 may use different sized apertures (and different sized adapters). The
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diameter of the aperture 83 Is larger than the major diameter 35 of a piece of FMC 95 as
described above In FIG. 1. The aperture 83 may be sized so that a segment of the FMC 95
may be inserted into the aperture 83 without coming into contact with or at least passing over
the retention rib 89. As shown In FIG. 3A, the distance 93 may be larger than the major
diameter 35 of the FMC 95 so that the FMC 95 can pass through the aperture 83 without
blocking by the retention rib 89.

[0026] At an end of the aperture closer to the junction box 97, there may be a stop or part to
imit the lateral movement of the FMC 95. For example, the FMC 95 may only be able to be
Inserted so far into the aperture until the FMC 95 hits the stop or part.

[0027] The one or more guide holes 86 may be configured to accept the conduit retainer 85. In
certain embodiments, a single guide hole 86 from one side of the conduit adapter 87 may be
used. FIG. 3A and FIG. 3B depict guide holes 86 on two sides of the conduit adapter 87. Using
two oppositely placed guide holes 86 may allow for easy access to insert the conduit retainer
85 no matter the orientation of a junction box 97 or FMC 95.

[0028] The one or more guide holes 86 may be located opposite from the conduit retention rib
89 as shown In FIG. 3A. The guide hole 86 may be located offset along the central axis 82 of
the aperture 83 (as shown in FIG. 3B) from the conduit retention rib 89 by a lateral distance 96
similar to or the same as the pitch distance 55 of the FMC 95. "Similar” in this context allows
for 74 or less difference from the pitch distance 55. Due to the spiral construction of FMC 95, a
raised portion or rib on one side of the FMC 95 may not be directly opposite a raised portion or
rib on the other side of the FMC 95, but rather offset by a pitch distance 55. The winding of the
Interlocking strips generates the offset ribs. By offsetting the inserted conduit retainer 85 from
the retention rib 89, the FMC 95 Is captured in the aperture between the conduit retention rib
89 and the Inserted conduit retainer 85. The second pitch distance (in the other direction along
the central axis 82) may also be used to offset the conduit retention rib 89 and the guide hole
86 depending on which direction retention rib 89 is offset.

[0029] The guide hole 86 may be located a distance 92 from the retention rib 89. The distance
92 may be calculated using the dimensions of the FMC 95. In one embodiment, the distance
92 1s no less than the minor diameter 40 and no greater than the major diameter 35. In
another embodiment, the distance is less than the minor diameter 40, resulting in compression
stress being applied. If the distance is any greater, the FMC 95 may be able to slide in and out
of the aperture 83.

[0030] FIG. 4 illustrates a top down cut away view of the FMC 95 captured by the adapter 87.
FIG. 4 Includes the adapter 87, the aperture 83, the conduit retention rib 89, and the inserted
conduit retainer 85. FIG. 4 further illustrates the distance 96 (similar to the pitch distance 55)
that the conduit retainer 85 I1s offset from the conduit retention rib 89. As shown, the conduit
retainer 85 and conduit retention rib 89 are offset from one another in order to match the spiral
pattern of the FMC 95. The conduit retainer 85 and conduit retention rib 89 align with two of
the valleys of the FMC 95 on opposite sides, preventing the FMC 95 from ejecting from the
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conduit adapter 87.

[0031] The guide hole 86 may be threaded to accept a screw. The guide hole 86 may include
a locking mechanism to prevent the conduit retainer 85 from coming out. For example, a cap
{1 or cotter pin and hole for the cotter pin may be provided that prevents the conduit retainer
85 from falling out. The guide hole 86 may be sized to hold the conduit retainer 85 using
friction. For example, the guide hole 86 may be sized slightly smaller than the conduit retainer
85 or In a slightly different shape so that some amount of force i1s required to both insert and
remove the conduit retainer 85.

[0032] The pin or condult retainer 85 may be metallic or non-metallic. The conduit retainer 85
may be threaded or unthreaded. For example, the conduit retainer 85 may be a threaded
screw or an unthreaded pin. The conduit retainer 85 Is configured to be inserted into the guide
hole 86. Once Inserted, the conduit retainer 85 1s configured to capture the FMC 95 along with
the conduit retention rib 89. The conduit retainer 85 Is positioned tangentially to a valley of the
FMC 95. The FMC 95 Is thus unable to move In and out of the aperture 83 as the ribs of the
FMC 95 are locked In place. The conduit retainer 85 may be located tangentially to the minor
diameter 40 of the FMC 95 so that tightening down the conduit retainer 85 does not create
enough force to damage the non-metallic conduit adapter. Due to the geometry of the major
diameter 35, minor diameter 40 and pitch distance 55 of the FMC 95 and the adapter's offset

retention features (see Figure 3B), the FMC 95 Is captured on its minor diameter 40 Iin two
places on opposite sides of the FMC 95 by the conduit retainer 85 and the retention rib 89.

The location of the conduit retainer 85 and conduit retention rib 89 eliminate the possibility of
cracking the non-metallic adapter by over tightening.

[0033] FIG. 5 depicts a flow chart of one embodiment of a method for attaching a FMC 95
using the apparatus of FIG. 2. Additional, different, or fewer acts may be provided. For
example, acts A120 and A130 may be combined as one act. Additional acts such as securing a
conduit retention screw may be performed.

[0034] At act A110, a segment of FMC 95 is inserted into an aperture of a non-metallic adapter
87. The FMC 95 has a minor diameter 40, a major diameter 35, and a pitch distance 55 as
described in FIG. 1. The minor diameter 40 corresponds to a distance that is calculated from a
distance of an interior diameter plus the thickness of the FMC 95. The major diameter 35 Is the
larger diameter that corresponds to the ribs or the outer diameter of the FMC 95. The pitch
distance 55 corresponds to a distance that each valley Is offset from a valley on the opposing
side of the FMC 95.

[0035] The non-metallic adapter 87/ may Include a conduit retention rib 89 located on the
Interior of the aperture 83. The diameter of the aperture 83 Is greater than the distance that
the conduit retention rib 89 extends into the aperture 83 plus the major diameter 35 of the
FMC 95.

[0036] The segment of FMC 95 may be inserted into the aperture 83 until one or more of the
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ribs of the FMC 95 have passed the conduit retention rib 89. The non-metallic adapter 87 may
Include a stop to limit how far the FMC 95 may be Inserted. For example, the non-metallic
adapter 8/ may be Integrated into a junction box 97 that contains electrical connections. The
junction box 97 may protect the wiring or cables and thus have no need for the FMC 95 to
extend into the junction box 97. In certain embodiments, the non-metallic adapter 87 1s used to
support a length of FMC 95. The FMC 95 may be inserted through the aperture 83 until the
region that is to be supported is reached.

[0037] At act A120, a condult retention screw Is inserted into the non-metallic conduit adapter
87. The screw Is Inserted Into a guide hole 86 and the guide hole 86 Is positioned so that the
screw, after performing act A130, 1s located opposite a conduit retention rib 89 integrated with
the non-metallic conduit adapter 87, to the conduit retention rib 89 by offset by a lateral
distance 96 (similar to the pitch distance 55 of the FMC 95), and tangentially to the minor
diameter 40 of the FMC 95.

[0038] At act A130, the flexible conduit 95 Is held in place between the conduit retention screw
and the conduit retention rib. The conduit retention screw is driven into the non-metallic conduit
adapter 87 so the FMC 95 is held in place between the conduit retention screw and the conduit
retention rib 89. The final location of the conduit retention screw may not compress the conduit
adapter 87 or place stress due to compression on either the FMC 95 or the conduit adapter
87. The screw may be driven to enter the guide hole 86 beyond the FMC 95, providing support
by the adapter 87 at two ends of the screw. Alternatively, the screw is inserted to provide the
holding force without extending through the aperture 83.

[0039] The conduit retention screw may be located tangentially to the minor diameter 40 of the
FMC 95 so that tightening down the conduit retention screw does not create any force to
damage the non-metallic conduit adapter. Due to the geometry of the major diameter 35,
minor diameter 40 and pitch distance 55 of the FMC 95 and the adapter's offset retention
features, the FMC 95 i1s captured on its minor diameter 40 in two places by the conduit
retention screw and the conduit retention rib 89. The location of the conduit retainer 85 and
conduit retention rib 89 eliminate or reduce the possibility of cracking the non-metallic adapter
by over tightening.

[0040] In order to release the FMC 95, the conduit retention screw may be unscrewed from
the non-metallic conduit adapter 87.

[0041] FIG. 6 depicts an example of a system for attaching multiple segments of FMC 95. The
system In FIG. 6 includes a conduit adapter 87 that contains three apertures 83 configured to
receive FMC 95. The system includes a conduit retention rib 89 for each of the apertures 83
and six conduit retention screws 85 for securing the FMC 95 In place. The system may include
additional components. For example, the conduit adapter 87/ may be coupled with a junction
box 97 using one or more couplers, such as tabs 91. The conduit adapter 8/ may be
Integrated with the junction box 97 In that the junction box 97 and conduit adapter 87 may be
formed as a single part. The system may include a ground connection to ground any electrical
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wires or devices.

[0042] The conduit adapter 87 may include one or more apertures 83. Each aperture 83 may
be configured to receive a similarly sized segment of FMC 95. Each aperture 83 may be
configured to receive different sizes of FMC 95. Each segment of FMC 95 may have a minor
diameter 40, a major diameter 35, and a pitch distance 55 that are defined by the relationship

of the ribs and valley of the FMC 95. The apertures 83 are sized the same or differently, such
as to hold different sized FMC 95.

[0043] A condult retention rib 89 Is located on the inside of each of the one or more apertures
83 of the conduit adapter 87. The conduit retention rib 89 may be integrated with the conduit
adapter 87. For example, the conduit adapter 87 and conduit retention rib 89 may be a single
piece of molded plastic.

[0044] The conduit retention screw 85 Is located across the aperture 83 from the conduit
retention rib 89. When Inserted, an edge of the conduit retention screw 85 Is located
perpendicularly from the conduit retention rib 89 a distance no less than the minor diameter 40
and no greater than the major diameter 35 of the FMC 95. When Inserted, the conduit
retention screw may be offset from the conduit retention rib 89 by a lateral distance 96 similar
to the pitch distance 55 of the FMC 95. FIG. 6 Include six condult retention screws 85, two
conduit retention screws 85 for each aperture 83. Only one or the two conduit retention screws
85 may be inserted through the aperture 83. Alternatively, each conduit retention screw 85
may be Inserted until the conduit retention screws 85 meet In the aperture 83. With conduit

retention screws 85 on opposing sides, If one I1s unable to be reached due to an installation or
repair issue, the other may be able to be accessed.

[0045] While various embodiments of the invention have been described, it will be apparent to
those of ordinary skill in the art that many more embodiments and implementations are
possible that are within the scope of this invention. In addition, the various features, elements,
and embodiments described herein may be claimed or combined In any combination or
arrangement.
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Patentkrav

1. Fitting-indretning til en fleksibel ledning, omfattende:

en aftagelig ledningsholder (85); og

en ledningsadapter (87), omfattende:

en ledningsabning (83), der er dimensioneret til at optage en fleksibel ledning
(95), hvor den fleksible ledning har en mindre diameter (40), en starre diameter
(35), en dal (25) og en hgjdepunktsafstand,

en ledningsfastholdelsesribbe (89), der er placeret i ledningsabningen; og

et feringshul (86), der er dannet | ledningsadapteren, hvor f@aringshullet (86) er
anbragt forskudt fra midten med en afstand pa mindst halvdelen af den mindre
diameter (40),

hvor den aftagelige ledningsholder (85) er udformet til at blive indfert | f@rings-
hullet (86) for tangentialt at gribe ind | den mindre diameter af den fleksible
ledning (95) med henblik pa fiksering af den fleksible ledning, hvor den afta-
gelige ledningsholder (85) er indfart over for ledningsfastholdelsesribben (89)
| ledningsabningen (83), og

hvor den aftagelige ledningsholder (85) er udformet til at blive indfart forskudt
fra ledningsfastholdelsesribben (89) langs en akse af ledningsabningen (83),
hvor forskydningsomfanget svarer til hgjdepunktsafstanden (55, 56) af den
fleksible ledning (95).

2. Fitting-indretning til en fleksibel ledning iIf@lge krav 1, hvor en midte af den
aftagelige ledningsholder (85), nar den er indfart i abningen, eri en afstand pa
mindre end den starre diameter (45) og mere end en forskel mellem den min-
dre diameter (40) og halvdelen en bredde af den aftagelige ledningsholder (85)
fra ledningsfastholdelsesribben (89).

3. Fitting-indretning til en fleksibel ledning ifalge et af de foregaende krav, hvor
den aftagelige ledningsholder (85) indfgres i ledningsabningen (83) uden at
forarsage en deformation af ledningsadapteren (83).
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4. Fitting-indretning til en fleksibel ledning ifalge et af de foregaende krav, hvor
den fleksible ledning (95) er en fleksibel metallisk ledning, og ledningsadapte-
ren (87) er fremstillet af et ikke-metallisk materiale.

5. Fitting-indretning til en fleksibel ledning ifalge krav 4, hvor det ikke-metalli-
ske materiale er sprgjtestabt plast.

6. Fitting-indretning til en fleksibel ledning ifalge et af de foregaende krav, end-
videre omfattende:
en forbindelsesdase (97), der er udformet til at forbinde kabler af en eller flere

elektriske indretninger med en eller flere kabler, der er indeholdt | den fleksible
ledning (95).

7. Fitting-indretning til en fleksibel ledning ifalge krav 6, hvor forbindelsesda-
sen (97) og ledningsadapteren (85) er en enkelt stabt del af plast.

8. Fitting-indretning til en fleksibel ledning ifalge et af de foregaende krav, hvor
den aftagelige ledningsholder (85) kan indfares 1 f@eringshullet (86) fra begge
af to modsatte retninger i ledningsabningen.

9. System omfattende:

en ledningsadapter (87), der er udformet til at optage en fleksibel ledning (95),
som har en mindre diameter, en st@rre diameter og en hgjdepunktsafstand, |
en abning (83);

en ledningsfastholdelsesribbe (89), der er placeret pa en inderside af abningen
(83) af ledningsadapteren (83);

et faringshul (86), der er dannet i abningen (83), hvor faringshullet (86) er an-
bragt forskudt fra midten; og

en ledningsfastholdelsesskrue (85), der kan anbringes, sa den er placeret
tvaers over abningen fra ledningsfastholdelsesribben (89) i en afstand, der er
lig med eller starre end den mindre diameter (40) og mindre end den starre
diameter (39),

hvor ledningsfastholdelsesskruen (85) er forskudt langs en akse af lednings-
abningen (83) fra ledningsfastholdelsesribben (89) med hajdepunktsafstanden
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(55, 56).

10. System ifelge krav 9, hvor den fleksible ledning (95) er en fleksibel metal-
lisk ledning, og ledningsadapteren (87) er fremstillet af et ikke-metallisk mate-

riale.

11. System ifelge krav 10, hvor det ikke-metalliske materiale er sprajtestabt
plast.

12. System ifelge et af kravene 9 til 11, endvidere omfattende:
en forbindelsesdase (97), der er udformet til at forbinde kabler af en eller flere
elektriske indretninger med en eller flere elektriske ledere, der er indeholdt |

den fleksible ledning (95).

13. System ifalge krav 12, hvor forbindelsesdasen (97) og ledningsadapteren
(87) er en enkelt stebt del af plast.

14. System ifelge et af kravene 9 til 13, endvidere omfattende:
en ledningsfastholdelsesskruekappe (77), der er udformet til at begraense be-
vaegelse af ledningsfastholdelsesskruen (85).

15. Fremgangsmade til fastgerelse af en fleksibel ledning til en ledningssadap-
ter, hvilken fremgangsmade omfatter:

at indfere den fleksible ledning, som har en mindre diameter, en starre diame-
ter og en hgjdepunktsafstand, | ledningsadapteren (A110);

at indfare en ledningsfastholdelsesskrue (85) (A120) I ledningsadapteren (87),
saledes at ledningsfastholdelsesskruen (85) er placeret over for en lednings-
fastholdelsesribbe (89), der er integreret med ledningsadapteren (87), hvor
ledningsfastholdelsesskruen (85) er placeret forskudt | forhold til ledningsfast-
holdelsesribben (89) langs en akse af den fleksible ledning med h@jdepunkts-
afstanden af den fleksible ledning, hvor ledningsfastholdelsesskruen (85) er
placeret tangentialt til den mindre diameter (40) af den fleksible ledning; og

at holde den fleksible ledning (95) pa plads mellem ledningsfastholdelses-
skruen og ledningsfastholdelsesribben (A130).



DK/EP 3485546 13

DRAWINGS

WY T EPTEE FRTIN TORF XY et AR

P en g a4 00




DK/EP 3485546 13

-p
QO

FIG. 2



DK/EP 3485546 13

AVVA ANV L

" Q
: .
.' 3

~
’ ..
B
“
. J

’.
A

DR

e s e

z 8 2




DK/EP 3485546 13

e emaa e an e gp e m eem s et w6 s mesese saes ges e rss

(U WA N g ees s % Smesm s apata 6 4 akems meseLs 4 4e s sssstemiee sete Sest s e sme sesem o d 00 0 R S R S S B S R S R R S S O R S S R R R R o

e renns e saegen e

R RED -

>

RIRASHSTH

e s AV P

eee e 3 LR A ae e manane manalell

Y ' 3 R N A

O BN TBTER H . PIIAL IS AN R SRR SN N X RER VICIOIS PIIINTINN NN NS TN P s e N

_ ace between
{ retention screw and conauit
rentention T




DK/EP 3485546 13




DK/EP 3485546 13

ll\l\l—-n‘l..l

B
d .._. . (P
. \ 7 ’ o0 '
AN “\l-l- ) .
\l .,
RS DO eyt .
A4 aaaaaddd LK
o SR o «a&.uuunﬁ\
Ry o R o
(R ) --lluc-.-”l-ll-- e r . EREER
U.\ . -l:-l.l-l--l-ll-\“\U-”-“l”r“-n- l“-“-“-l-“-l l..n-‘”l“ .-.-\- R.\ -“-“-“-ﬁn
U 'u' e e e e e e e’
e U o e e v cawlatet
F] \-l we'a
alnna e e
UL NN . D)

PR

w.u..\.l..w.

ns l‘ L 'lIll‘iI-l-ll

. g R s o

m"..u..” ol SR e e,
- J - - UL UL L] .
A R R AR A e e :
. e 0 . 0 ) 0 \- |a-...-l-ls“l.\l o A R v, .-.\ A A \
. - \ﬁ e R o - e
5 R B o w
s 4 a “ “ ” ” “\”QH-’K“.."“M-\ - \ o “ ..‘..”-I .“ l-l\\ui”l"n”lu\")--ll\lu. e QH“IU;; ” “ - Y. .n“l.nl. aM

-\l\- a!v LI J \-\ \I
LI'I- -I ' ‘uia’s” “‘ y L B LA ) LR C- s..\s\c‘l
PRy e u“..‘.“.\...@.“ - SRR = 0 =L IR L
; L R 3 \Qﬁ\ O r S
e AR G e
- -l-'- LI} - -l- \l- * o \ -
o~ re \...\\. : \.M\

s, 7 : h
g e R i S

gl g R g %W\\ %
R R R T R N S S R R £ € N N NN XX S, R A \. f -

' ' / Pl .. w ICEUNC NN e ...l\“-l & \ s‘\ﬁ\m- -.
M e e o o % ol .".n..““. e a e et y." :

P oI \“m‘q R A W\\u\\»\. o %
WS~ o o s o o O C s *aelce] LA : s : -
: \\ﬁﬁ. e L 47 C.u.\m.. m\.\. SR 57
Gy 5 A \\\ Z:
I e . 3 L, e / . - - o LT ¥
’ Q“..n..mwﬁ\.m“ww \...... - po e e e e . .s“w\e\.‘. .. ” \\.\

L v - v a e s r a s e
.
} ANALAALLAN
. . .
L - s i Rt O el e,
. l\\. . ¥
- : '
b g . . a'a
- “.r
L i . . v - a'ala
o A e ad ” ‘Y. Al
- '
S0 e
-
R o d -
' c ¢
)

A...
..

o
&0

I.l

--aw- .

o

r e
’
r
.
r 3
O~
-
o
v

------------------------

44 sy RN Fu' o A

------

Q3
G5

16



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - CLAIMS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS

