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ABSTRACT
A system including a sump having an inner volume and a junction box coupled to the
sump. The junction box has a body defining an inner volume, and also has a first inlet and a
second inlet, wherein each inlet is in fluid communication with the inner volume of the body.
The junction box further has a first outlet and a second outlet, wherein each outlet is in fluid
communication with the inner volume of the body such that a first wire is positionable in the first

inlet and the first outiet and a second wire is positioned in the second inlet and the second outlet.



SUMP JUNCTION BOX

[0001] The present invention is directed to a junction box, and more particularly, to a junction

box for use with a sump.

BACKGROUND
[0002] Sumps and other storage/containment devices are often used for containing pumps or
other fluid handling equipment positioned therein, along with various sensors and other
transducers. Itis often desired to make electrical connections to the components located in the
sump. In many existing systems, a conduit penetrates through the wall of the sump, and a wire is
passed through each conduit and then individually connected to a pump wire or the like. The
wire connections are then positioned inside a conduit fitting, and the conduit fitting is filled with
an epoxy or the like. However, these systems and methods for connecting wires and sealing the
wire connections are labor intensive, and require conduit fittings that must be separately supplied
and secured in place. In addition, in many existing systems the junction box is positioned in a

lower portion of the sump, and thus can be positioned below the water table.

SUMMARY

[0003] In one embodiment the present invention is a sump junction box which can be integrally
connected to the sump and enables multiple electrical wires to extend therethrough into the sump
for ease of connection. More particularly, in one embodiment the invention is a system
including a sump having an inner volume and a junction box coupled to the sump. The junction
box has a body defining an inner volume, and also has a first inlet and a second inlet, wherein
each inlet is in fluid communication with the inner volume of the body. The junction box further
has a first outlet and a second outlet, wherein each outlet is in fluid communication with the
inner volume of the body such that a first wire is positionable in the first inlet and the first outlet
and a second wire is positioned in the second inlet and the second outlet.

In accordance with an aspect of the present invention there is provided a system
comprising: a sump having an inner volume; and a junction box coupled to said sump and
including: a body defining an inner volume; a first inlet and a second inlet, wherein each inlet is

in fluid communication with said inner volume of said body; and a first outlet and a second
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outlet, wherein each outlet is in fluid communication with said inner volume of said body such
that a first wire is positionable in said first inlet and said first outlet and a second wire is
positionable in said second inlet and said second outlet, wherein each outlet is in fluid
communication with said inner volume of said sump, and wherein each inlet is not in direct fluid
communication with said inner volume of said sump.

In accordance with another aspect of the present invention there is provided a system
comprising: a sump having an inner volume; and a junction box coupled to said sump and
including: a body defining an inner volume; a first inlet and a second inlet, wherein each inlet is
in fluid communication with said inner volume of said body; and a first outlet and a second
outlet, wherein each outlet is in fluid communication with said inner volume of said body such
that a first wire is positionable in said first inlet and said first outlet and a second wire is
positionable in said second inlet and said second outlet, wherein said inner volume of said
junction box is generally fluidly isolated from said inner volume of said sump.

In accordance with yet another aspect of the present invention there is provided a system
comprising: a sump having an inner volume; and a junction box integrally and non-removably
coupled to said sump and including: a body defining an inner volume; an inlet in fluid
communication with said inner volume of said body; and an outlet in fluid communication with
said inner volume of said body such that a wire is positionable in said inlet, said outlet and said
inner volume of said sump, wherein said sump includes an axis configured to be oriented
generally vertically when installed into or under a ground surface, and wherein said inlet and said
outlet each have an opening with an axis oriented generally parallel to said axis of said sump.

In accordance with still yet another aspect of the present invention there is provided a
junction box system comprising: a body defining an inner volume; a first inlet and a second inlet,
wherein each inlet is in fluid communication with said inner volume; and a first outlet and a
second outlet, wherein each outlet is in fluid communication with said inner volume of said body
such that a first wire is positionable in said first inlet and said first outlet and a second wire is
positionable in said second inlet and said second outlet, wherein each outlet defines an outlet
volume configured to receive a filler material therein, wherein said first inlet and said first outlet
are in fluid communication with each other and said second inlet and said second outlet are in

fluid communication with each other, and wherein said first inlet and said first outlet are
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configured to be fluidly isolated from said second inlet and said second outlet.

BRIEF DESCRIPTION OF DRAWINGS
[0004] Fig. 1 is a side partial cross section of a sump, with a junction box integrated therein;

[0005] Fig. 2 is an upper perspective view of the junction box of Fig. 1;

-1b-
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[0006] Fig. 3 shows the junction box of Fig. 2; with the cover removed;

[0007] Fig. 4 is a top view of the junction box of Fig. 3;

[0008] Fig. 5 is a side cross section taken along line 5-5 of Fig. 4;

[0009] Fig. 6 is a side cross section taken along line 6-6 of Fig. 4;

[0010] Fig. 7 is a top view of the junction box of Fig. 3, with various wires positioned therein;
[0011] Fig. 8 shows the side cross section of Fig. 5, in conjunction with a wire, conduit and
potting compound;

[0012] Fig. 9 shows the side cross section of Fig. 6, in conjunction with a wire, conduit and
potting compound, and with the cover in place;

[0013] Fig. 10 is a side cross section of a sump, with an alternate junction box integrated
therein;

[0014] Fig. 11 is an upper perspective view of the junction box of the sump of Fig. 10;

[0015] Fig. 12 is a cross section taken along line 12-12 of Fig. 11;

[0016] Fig. 13 is a cross section taken along lines 13-13 of Fig. 11;

[0017] Fig. 14 is a detail cross section of part of the sump and the junction box of Fig. 10, with
the cover exploded away and wires/wire segments extending therethrough:;

[0018] Fig. 15 is a perspective view of a retaining component and an associated sealing
component;

[0019] Fig. 16 is a front view of an alternative sealing component that can be used with the
retaining component of Fig. 15;

[0020] Fig. 17 is a front view of another alternative sealing component that can be used with the
retaining component of Fig. 15;

[0021] Fig. 18 is a front perspective view of the system of Fig. 14, with the retaining component
and sealing component of Fig. 15 attached thereto;

[0022] Fig. 19 illustrates the system of Figs. 14 and 18 with the wire segments connected, the
cover mounted in place and a potting compound filling part of the junction box;

[0023] Fig. 20 illustrates another alternative system; and

[0024] Fig. 21 illustrates the system of Fig. 10, with the junction box fully installed to connect

wires to a pump.
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DETAILED DESCRIPTION
[0025] Fig. 1 shows a sump system or junction system 10 including a sump, containment
chamber 12 or the like, and a sump junction box or container 14 used in conjunction with and/or
coupled to the sump 12. The sump 12 may have an inner cavity or inner volume 16 and be
generally fluid tight and generally sealed to contain leaks of any fluid therein and to prevent any
external fluid from penetrating into the sump 12. The sump 12 can include a top opening 18§ that
is closeable/coverable with a cover 20 that is removable to provide access to the inner volume
16. A backfill protector 22 with a removable cover 24 can be positioned about an upper end of
the sump 12 to retain backfill material 26, soil, ground surface, etc. when the sump 12 is buried
underground or the like. The sump 12 can include a central axis 28 (e.g. in one case that extends
through or as aligned with a center of the opening 18) that is oriented perpendicular to the
opening 18, and configured to be oriented generally vertically when the sump 12 is installed into
or under a ground surface 26 as shown in Fig. 1. In one case the sump 12 includes a vertical
height dimension, and the junction box 14 is entirely positioned in an upper half of the height
dimension of the sump 12, and in another case is positioned in an upper quarter of the height
dimension.
[0026] A schematically illustrated pump 31 is positioned inside the sump 12. The pump 31 can
include or be electrically coupled to a plurality of electrical wires or wire systems 33 to provide
power to the pump 31, and/or to control and/or monitor operations of the pump 31, etc.
However, it should be understood that any of a variety of devices or fluid handling/processing
equipment besides or in addition to a pump 31 can be positioned in the sump 12.
[0027] With reference to Figs. 2 and 3, the junction box or container 14 includes a body 32
defining an inner volume or inner cavity 34, and a plurality of inlets 36 and a plurality of outlets
38, each of which provide access to the inner volume 34 and/or are in fluid communication with
the inner volume 34. The inner volume 16 of the sump 12 can be significantly greater than the
inner volume 34 of the junction box 14 due to the disparate nature of those components - i.e. the
junction box 14 is designed to allow wires 33 to pass through and/or to enable connections,
whereas the sump 12 is designed to store relatively large mechanical equipment therein. The
inner volume 16 of the sump 12 can thus be significantly greater than the inner volume 34 of the
junction box 14; in one case the inner volume 16 of the sump 12 is at least about ten times

greater, or in another case at least about thirty times greater, than the inner volume 34 of the
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junction box 14. It may be desired to keep the inner volume 34 of the junction box 14 relatively
small to help maximize the inner volume 16 of the sump 12 and/or to make it easier to contain
any explosions in the inner volume 34 and to comply with relevant regulations.

[0028] With reference to Fig. 2, the junction box 14 can include a cover 40 that is removably
sealingly attachable to the junction box 14/body 32 (or removably sealingly attachable to a
remainder of the junction box 14/body 32). When in place the cover 40 covers an access
opening 42 of the junction box 14/body 32, and when the cover 40 is removed the access
opening 42 provides manual access to inner volume 34. In the illustrated embodiment the cover
40 is secured in place by passing fasteners (not shown) through openings 44 in the cover 40 and
corresponding aligned openings 44 in the body 32 of the junction box 14, although the cover 40
can be secured in place by any of a variety of means or mechanisms. The junction box 14/body
32 (including the cover 40) can be made of a variety of materials, including metals (such as
aluminum, steel, brass, etc.), composite materials etc.

[0029] With reference to Figs. 5 and 6 each of the inlets 36 and outlets 38 can include or take
the form of openings 46 that provide access to the inner cavity 34 of the junction box 14. Each
of the inlets 36 and outlets 38 can also include or take the form of cylindrical or tubular bodies
48 that has or defines an inner volume 50. In the illustrated case the inner volume 50 of each
inlet 36 and outlet 38 is generally "dumbbell-shaped" in a vertical orientation, with a pair of
opposed bulbous ends 52 connected by a center neck or connecting portion 54 of smaller cross
sectional area than the ends 52. The inner volume 50 of each inlet 36/outlet 38 can be
considered generally separate and discrete from, but in fluid communication with, the inner
volume 34 of the junction box 14 and/or the inner volume 16 of the sump 12. The inner volume
50 of each inlet 36/outlet 38 can extend axially a distance greater than a thickness of a wall of the
body 32 of the junction box 14 such that an inner volume 50 of each inlet 36/outlet 38 is greater
than an inner volume defined by an simple opening through a wall of the body 32.

[0030] With reference to Fig. 4, in the illustrated embodiment the junction box 14 includes two
inlets 36a, 36b and three outlets 38a, 38b, 38c, although this configuration and arrangement can
be varied as desired. It should be noted that the term "inlet" (as compared to an "outlet") can be
considered to designate an port or opening through which a wire 33 passes or can pass from a
remote source (such as a power source, controller, etc.), directly to the inner volume 34 of the

junction box 14 (or vice versa). Conversely the term "outlet" (as compared with the term "inlet")
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can be considered to designate a port or opening through which a wire 33 passes or can pass
from the inner volume 34 of the junction box 14 to the inner volume 16 of the sump 12 (or vice
versa). However the term "inlet" and "outlet" can be reversed or adjusted beyond the frame of
reference described above.

[0031] The junction box 14 can also include a pair of ground connections 60 positioned in a
floor of the junction box 14/body 20 in the illustrated embodiment. The ground connections 60
can each take the form a raised boss 62 with a threaded hole therein. Each ground connections
60 enables a ground wire to be positioned therein and/or connected via a fastener or screw (not
shown) threaded in the ground connection 60 to act as an electrical ground.

[0032] With reference to Fig. 1, the junction box 14 can be permanently, integrally and non-
removably coupled to the sump 12 if desired, but fluidly isolated from the sump 12, except
through the outlcts 38. As shown in Figs. 5 and 6, cach inlet 36 and outlet 38 and the associated
body 48 can be internally threaded at its lower end, which enables externally threaded conduit,
pipes or the like 64 to be threadably coupled to the junction box 14 (see Figs. 1, 8 and 9).
However, the threaded arrangement can be reversed if desired such that each inlet 36 and outlet
38 is instead externally threaded and each conduit 64 is internally threaded. In addition each
conduit 64 can be secured to the junction box 14 by any of a wide variety of couplings,
connectors, adhesives etc.

[0033] With reference to Fig. 3, 4 and 6, the junction box 14/body 20 can include a wall 66
positioned in the inner volume 34. The wall 66 can extend continuously from the vertical top to
the vertical bottom of junction box 14/inner volume 34 forming two isolated sub volumes 34a,
34b. With reference to Fig. 4, the wall 66 and sub volumes 34a, 34b can be configured to fluidly
isolate the inlet 36a and outlets 38a, 38b, on the one hand, from the inlet 36b and the outlet 38¢
on the other hand, when the cover 40 is installed, for purposes which will be later described.
[0034] Each inlet 36 and outlet 38, the associated openings 46 can be formed or positioned in a
lower surface of the inner volume 34/ junction box 14/body 32. Each inlet 36 and outlet 38, and
the associated openings 46, and the associated conduit 64 can each be generally vertically
oriented and/or have a central axis oriented generally parallel to the central axis 28 of the sump
12 to provide vertical entry to and exit from the junction box 14. In addition, as best shown in
Figs. 4-6, an upper face of the lower surface of the junction box 14/body 32 can include angled

or chamfered surfaces 68 extending at least partially around the perimeter of each opening 46.
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The angled or chamfered surfaces 68 are configured such that any fluid on the angled or
chamfered surface 68 is directed to the associated opening 46 by gravity when the junction box
14 is properly oriented, for purposes which will be described below.

[0035] With reference to Figs 3 and 4, the base portion of the junction box 14 can include a
generally flat flange surface 70 extending around a perimeter of the junction box, where the
flange 70 has a width w to provide a sufficient surface area to provide a securing (and explosion-
resistant) coupling with the cover 40. The cover 40 can include a generally flat flange surface
that has a width corresponding to the width w to provide the secure coupling. In this manner the
coupling/junction box 14 may be able to withstand internal pressures and/or a sudden increase in
pressure, so that the junction box 14 can sufficiently contain any explosions therein.

[0036] In addition, the junction box 14 can include a groove 72, positioned outside or inside the
flange 70, which receives a seal 74 such as an O-ring seal therein (Figs. 4 and 9). The seal 74
helps to provide a fluid-tight connection with the cover 40 so that the junction box 14, in addition
to complying with the appropriate explosion-proof standards, is fluid tight. If desired the
position of the groove 72 and seal 74 can be reversed such that the groove 72 and seal 74 are
located on the cover 40 instead of on the base portion of the junction box 14.

[0037] In order to use the sump system 10, with reference to Figs. 7-9, conduit 64 can be
coupled to each inlet 36/outlet 38, such as by threading the conduit 64 into the threaded area of
each body 48. Next a wire 33, such as a wire 33a coming from a remote source (e.g. a remote
processor, etc.) can be passed through one of the inlets 36 (inlet 36a in Figs. 7-9) (with it being
understood that what is termed an "inlet" and what is termed an "outlet" can be reversed,
combined etc. as noted above) Another wire, such as wire 33a; coming from the pump 31 or
other component is passed through one of the outlets (outlet 38a in the illustrated embodiment)
into the inner volume 34. A user can then reach through the access opening 42 and manually
couple the wires 33a;, and 33a; together to make an electrical connection therebetween such as
by using a wire nut 80 or other wire coupling device. If desired as shown in Fig. 7, a ground
wire 82 from one or both of the wires 33a1, 33a, can extend to and be coupled to a ground
connection 60.

[0038] Thus the access opening 42 can enable a user to manually complete a wire connection or
connections such that the wire 33a, once connected, extends through the inlet 36a, the inner

volume 34, and exits through the outlet 38a. In one embodiment, the access opening 42 has a
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size of at least about four inches by four inches, or at least about sixteen square inches, or in
another case at least about five inches by five inches, or at least about twenty-five square inches,
to provide sufficient space and access to the inner volume 34. Moreover, in some cases a wire
connection is not required to be made, such as when a wire (e.g. wire 33b in Figs. 7-9) extends
continuously through the junction box 14. In this case the single continuous wire 33b can simply
be manually passed through the inlet 36a and the outlet 38b without the need to make any
connections. Thus, in the embodiment shown in Figs. 7-9 the inlet 36a has two wires therein
33a, 33b, whereas each outlet 38a, 38b has only a single wire extending therethrough. The
number of wires passing through each inlet 36 and outlet 38 can of course be varied as desired.
[0039] In the embodiment of Figs. 7-9 a third wire (a continuous wire 33c¢, without connections
in this illustrated case) is passed through the inlet 36b, extends through the inner volume 34 and
exits through the outlet 38c. The wire 33c¢ is positioned in the sub volume 34b, isolated from the
sub volume 34a by the wall 66 as outlined above. Thus in some case the wire 33c can be
configured to carry a relatively high voltage (e.g. a voltage that provides power to the pump 31
or other component) and is shielded from the wires 33a, 33b by the wall 66. The wires 33a, 33b
can be configured to carry a relatively low voltage (e.g. a voltage that provides control signals,
output or sensor signals (such as leak detection signals), etc.) and thus the wall 66 shields the
wires 33a, 33b from the relatively high voltage wire 33¢ to avoid or minimize interference. In
addition the use of the wall 66 can eliminate the need to provide separate shielding, such as
shielding tubes or the like. However, if desired the wall 66 can be omitted and shielding tubes
could be used as necessary or desired.

[0040] Once the wires 33 are passed through the inlets 36/outlets 38 and/or desired connections
are made, a packing material 84 (e.g. wadded paper products, wadded fabric, or the like) can be
inserted into the inner volume 50 of the inlets 36 and/or outlets 38 and/or conduit 64, such as a
lower/threaded portion of each inlet 36/outlet 38, as shown in Figs. 8 and 9. Next a filler
material 86, such as a potting compound, epoxy or the like in a liquid form, can be introduced
into each inlet 36/outlet 38 above the packing material 84 and flows downwardly, by the force of
gravity, filling or generally filling the inner volume 50 and/or an entire cross sectional area of
part of each of the inlets 36 and/or outlets 38, as shown in Figs. 7-9. The angled surfaces 68
described above help to route the liquid filler material 86 into the inner volume 50 of each inlet

36/outlet 38. Each inlet 36/outlet 38, even those that do not have any wires 33 extending
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therethrough, may be filled in this manner. Alternatively, only the outlets 38 can be filled with
the filler material 86 if desired, as it may be more important to seal the junction box 14 relative
to the sump 12 as compared to upstream components.

[0041] The cover 40 can then be replaced and the filler material 86 is allowed to harden, solidify
and cure. Once the filler material 86 is cured the filler material 86 secures the wires 33 in place
and seals the junction box/inner volume in a fluid-tight and explosion-containing manner. In
addition, the "dumbbell" shape of the openings 50/filler material 86, as shown in Figs. 8 and 9,
helps to lock the cured filler material 86 in place and resists movement in either axial (upward or
downward) direction due to the narrow neck portion 52, such as in the case of an explosion or
other exposure to pressure forces.

[0042] As noted above, each inlet 36/outlet 38 and conduit 64 can be generally vertically
oriented, which provides ease of connection, helps to minimize the inner volume 34 of the
junction box 14, and enables the filler material 86 to naturally flow into the inlets 36 and outlets
38 as desired. In addition, as outlined above, the junction box 14 can be positioned in an upper
half of the sump 12/sump system 10. This helps to elevate the junction box 14, wires 33 and
associated connections 80 at a relatively high position, further away from the water table, or
fluids or contaminants that can be inside the sump 12.

[0043] As noted above, the junction box 14 can in one case be integrally attached to the sump
12, such that the sump 12 and junction box 14 are sold and installed as a single unit. This
configuration enables the junction box 14, inlets 36 and outlets 38, conduits 64, etc. to be formed
or connected in a secure and fluid tight manner at the factory, saving labor in the field.

However, if desired the junction box 14 can be made and/or sold separately from the sump 12
and later attached.

[0044] Figs. 10-21 illustrate another embodiment of the system described above which operates
on similar principles. The inlets 36 and outlets 38 in this embodiment can be generally arranged
in pairs, such as inlet 36; and outlet 38, pair and inlet 36; and outlet 38, pair (Fig. 14), which are
positioned on opposite sides of the body 32 and generally axially aligned. The junction box 14'
can include as many inlet 36 and outlet 38 pairs as desired, and in one case can have a number of
inlet 36 and outlet 38 pairs corresponding to the number of wires 33 of the pump 31 and/or

number of conduits 64 desired. However, in the same manner as outlined above in the
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embodiment of Figs. 1-9, the number of inlets 36 and outlets 38 may not necessarily be the same,
and may not necessarily be arranged in pairs.

[0045] In the embodiment of Figs. 10-21, the junction box 14" includes four inlet 36 and outlet
38 pairs (see Fig. 11), for a total of eight openings, which can correspond to a pump or other
connection system 31 having four wires 33, although as illustrated in the embodiment above,
more than one wire 33 can pass through an inlet 36 and/or outlet 38. The embodiment of Figs.
10-21 shows each inlet 36 and outlet 38 as being oriented generally horizontally when installed
and in use, and each inlet 36 being axially aligned with a corresponding outlet 38. However it
should be understood that each inlet 36 and outlet 38 can be positioned at a variety of angles or
orientations besides horizontal, and each inlet 36 may not necessarily be aligned with a
corresponding outlet 38, and the inlet 36 and outlet 38 may not necessarily be positioned on
opposite sides of the junction box 14

[0046] In order to use the junction box 14', as shown in Fig. 14, a conduit, pipe or the like 64
can be coupled to each of the inlets 36 and outlets 38 as shown. A wire 33 can then be passed
through each inner (sump-side) conduit 64 and outlet 38 (outlets 381,382 in Fig. 14), and in this
case the wire 33 may extend from or be coupled to the pump 31. The wires 33 (for example,
wire 33 passing through outlet 38) can extend through the inner volume of the sump-side outlet
38, and terminate in the inner volume 34 of the junction box 14'. A connecting wire 33, which
can be electrically connected to a controller, processor, sensor, power source or the like, extends
through a corresponding sump-distant inlet 36 (e.g. inlet 361, in Fig. 14) and an associated
conduit 64, and also terminates in the inner volume 34 of the junction box 14".

[0047] In order to electrically couple the wires or wire segments 33 in the upper portion of the
embodiment of Fig. 14, a user can reach through the access opening 42 to guide the wires 33
through the corresponding outlet(s) 38 and inlets(s) 36 and manually attach or couple the wires
33, such as by a wire nut 80 as shown in Fig. 19 to form a wire connection 81. Accordingly, the
access opening 42 can be sized and positioned to allow a user to fit his or her hand therethrough
to complete the manual electrical connection of the wires 33 in the inner volume 34 of the
junction box 14'.

[0048] In some cases, a single one-piece wire 33 can extend directly through the inner volume
34 of the junction box 14’ and not require any connections, such as wire 33 extending through

the outlet 38> and inlet 36, of Fig. 14. In this case no electrical connections for such wire 33
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need to be completed in the junction box 14'. This arrangement may be utilized for example
when the wire 33 is a power-supplying wire in which case connections or splices are desired to
be avoided. In addition, in some cases (such as when the wire 33 is power-supplying wire
having a relatively high voltage) a shielding tube 90 may be positioned in the inner volume 34
surrounding the associated wire 33 to provide shiclding and prevent a high voltage wire 33 from
interfering with signals carried by other (low-voltage) wires 33 positioned in the inner volume
34. Alternatively, rather than using the shielding tube, the junction box 14' can incorporate a
shielding structure such as the wall 66 outlined above.

[0049] Fig. 19 illustrates the case where the upper wire 33 is connected or spliced in the inner
volume 34 of the junction box 14', and the lower wire 33 extends continuously through the inner
volume 34 of the junction box 14'. However, this positioning can be reversed such that the upper
wire 33 extends continuously and the lower wire 33 is coupled or spliced. In addition, if desired
both wires 33 can be spliced, or both wires 33 can be continuous. These various combinations
are also possible in the embodiment of Figs. 1-9. Moreover, one, both or neither of the wires 33
can be positioned within a shielding tube 90. In addition, numerous variations beyond that
shown in the drawings are possible.

[0050] In any case, once the wires 33 are connected (if needed) and/or once any shielding tubes
90 (if utilized) are inserted in place, onc or more retaining components 92 can be connected to
the body 32 and/or inlet 36 and/or outlet 38. As shown in Fig. 15, the retaining component 92
can include a frame 94 configured to be securely coupled to one or more of the inlets 36 and/or
outlets 38 and/or the body 32. In particular the frame 94 can include various barbed flanges 96
and/or clips at various positions which are configured to be secured to a lip 98 or other
associated components of the junction box 14'. The retaining component 92/frame 94 can be
configured to be secured to the junction box 14' by various other arrangements, such as other
clips, cooperating protrusions/recesses, interengaging geometries, via magnets, etc. The
retaining component 92/frame 94 can include a set of openings 100, each opening being
positioned to be aligned with an inlet 36 or outlet 38 when the retaining component 92 is
mounted in place.

[0051] The retaining component 92 also includes or is configured to receive a sealing
component 102, The sealing component 102 shown in Fig. 15 is configured to correspond to the

two associated (vertically aligned, in one case) inlets 36 or outlets 38 on one side of the junction

-10-
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box 14' (e.g. inlets 361 and 362 or outlets 381 and 38, of Fig. 14). The sealing component 102 of
Fig. 15 includes a wire sealing portion 104 which includes a relatively small hole 106 sized
and/or configured to sealingly receive a wire 33 therethrough (such as a wire 33 having a
diameter of about 1/4 inch in one case, or less than about 3/4 inch in one case), and a tube sealing
portion 108 which includes a relatively large hole 110 sized and/or configured to sealingly
receive the shielding tube 90 therethrough.

[0052] In this manner, as shown in Figs. 18 and 19, when the retaining component 92 and
sealing component 102 of Fig. 15 are used in conjunction with the system of Fig. 14, both the
upper wire 33 and the shielding tube 90 sealingly engage the sealing component 102, and in
addition the wire 33 and shielding tube 90 extend through corresponding openings 100 of the
retaining component 92. When the retaining component 92 and sealing component 102 are
secured in place, the sealing component 102 generally fluidly isolates the inner volume 50 of the
inlet(s) 36 (or outlets 38) from the inner volume 34 of the junction box 14, or at least fluidly
isolates them sufficiently to generally retain a sufficiently viscous fluid in the inner volume of
the inlet 36 (or outlets 38) as will be described in greater detail below.

[0053] When the retaining component 92 and sealing component 102 are fully assembled and
snapped in place on the junction box 14', the sealing component 102 is positioned in and/or
adjacent to the associated inlet(s) 36, generally covering/sealing the associated inlet(s) 36. Fig.
15 illustrates a sealing component 102 with a wire sealing portion 104 and a tube sealing portion
108 to correspond to the arrangement of the junction box 14' of Fig. 14. However, if the sealing
component 102 is used with inlets 36 (or outlets 38) that both utilize shielding tubes 90, then the
sealing component 102" of Fig. 16, which has two tube sealing portions 108, can be utilized.
Conversely, if the sealing component 102 is used with inlets 36 (or outlets 38) which both do not
utilize shielding tubes 90 and instead utilize bare wire 33, then the sealing component 102" of
Fig. 17, which has two wire sealing portions 106, can be utilized.

[0054] In addition, Fig. 15 illustrates a single retaining component 92 used with two sealing
portions 104, 108 such that the retaining component 92/sealing component 102 can cover two
inlets 36 or outlets 38 when snapped in place. However, it should be understood that the
retaining component 92 can be arranged in various other configurations; for example, a single
retaining component 92 can be configured to be used with four (or other number as desired)

sealing portions 104, 108 such that all inlets 36 or outlets 38 on one side of the junction box 14'
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are sealed by a single retaining component 92. Conversely, if desired a single retaining
component 92 can be used in conjunction with only a single sealing portion 104, 108 to cover a
single inlet 36 or outlet 38. In addition, a single retaining component 92 can be used with
multiple sealing components 102; e.g. the sealing component 102 of Fig. 15 can be divided into
two discrete parts, or a sealing component 102 can include four (or other number as desired)
sealing portions 104, 108

[0055] When the wires 33 need to be connected at a connection 80, the retaining component 92
and sealing component 102 may be positioned in the inner volume 34 of the junction box 14',
with the wires 33 passed through the associated openings 100, 106, 110, before the electrical
connection 80 is made, for easier installation. In some cases, however, each sealing portion 104,
108 and/or the retaining component 92 can include a cut, slit, opening or the like that extends
from an outer periphery of the sealing portion 104, 108 and/or retaining component 92 to the
inner opening 100, 106, 110 such that a wire 33/shielding tube 90 can be inserted into the
associated opening 100, 106, 110 in a lateral direction. Fig. 18 illustrates only two wires 33
extending into the junction box 14'; if desired two other wires 33 can also be passed through the
junction box 14' and another retaining component 92 with a sealing component 102 can be
snapped in place. In any case, once the desired connections 80 are made and/or shielding tubes
90 inserted, user then secures the cover 40 in place over the access opening 42 in a fluid-tight
manner.

[0056] With reference to Figs. 11-13, the body 32 of the junction box 14' can include one or
more channels 112 in fluid communication with one or more inlet(s) 36 at one end, and an outer
(upper) surface of the body 32 at a channel opening 114. For example, Figs. 11 and 12 illustrate
two channels 112, each of which are fluidly coupled to two (vertically) aligned inlets 36 (e.g.,
one channel 112 is in fluid communication with the inlets 36 and 362 of Fig. 14). In this
manner, after the wires 33 are passed through the junction box 14', the connection(s) 80 (if any)
are made, and the cover 40 (if utilized) secured in place, a filler material 86, such as a potting
compound, epoxy or the like in a liquid form, can be introduced into the channel(s) 112 via the
associated channel opening 114 and flows downwardly, by the force of gravity, filling or
generally filling the channel 112 and/or an inner volume 50 and/or an entire cross sectional area
of part of each of the inlets 36, as shown in Fig. 19. The sealing component 92 generally stops
the flow of the filler material 86 into the inner volume 34 of the body 32, and in the illustrated
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embodiment defines and/or forms a portion of the channel 112 to close the channel 112. In an
alternative embodiment the channel(s) 112 (at portions spaced away from the inlets 36) can be
internally positioned and generally closed/sealed, and does not require the sealing component
102 to close those portions of the channel 112.

[0057] It may be desired to arrest the travel of the filler material 86 in the conduits 64 and/or in
shielding tubes 90 in locations where the sealing components 102 are not located. In these cases
the user can insert a packing material where desired to prevent the filler material 86 from flowing
into the conduit 64 and/or shielding tube 90. For example, in the embodiment of Fig. 19, a user
may insert a packing material (not shown) at the terminal end of both the conduit 64 adjacent to
the inlets 36 and/or the shiclding tube 90, to block or limit the flow of filler material 86. The
packing material can be left in place or removed after the filler material 86 has cured sufficiently.
Thus, the retaining component(s) 92/sealing component(s) 102, in combination with the channels
112, enables each of the inlets 36 to be effectively filled with the filler material 86, encapsulating
each wire 33 and at least partially filling one or more of the inlets 36 in a single action and
fluidly isolating the inner volume 34 of the junction box 14'. In this manner the entire inner
volume 34 of the junction box 14' does not have to be filled with the filler material 86, saving
materials, time and labor. The same or similar benefits are provided by the embodiment shown
in Figs. 1-9.

[0058] It is noted that Figs. 18-21 illustrate the channel(s) 112 adjacent to the inlets 36 being
filled with the filler material 86; however, if desired, channel system(s) adjacent to the outlets 38
can be provided and the outlets 38 can instead or in addition be filled. In addition, Figs. 11 and
12 illustrate a pair of channels 112/channel inlets 114, each of which is associated with two inlets
36. However, it should be understood that the channel(s) 112 can be arranged in various
configurations. For example, a single channel 112/channel inlet 114 can be in fluid
communication with four (or three, or more than four) inlets 36 or outlets 38 to allow the inlets
36 or outlets 38 to be simultancously filled. Conversely, if desired a channel 112/channel inlet
114 can be fluidly associated with only a single inlet 36 or outlet 38.

[0059] In any case, once the filler material 86 is introduced and is allowed to harden, solidify
and cure, the junction box 14, 14' is fluid tight, and the wires 33 are immersed in the cured filler
material 86, further fluidly isolating the electrical connections 80, and if desired fluidly isolating

the inner volume 32 of the junction box 14, 14' from the inner volume 16 of the sump 12 to
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provide additional safety, limit the propagation of explosions and to help meet required
regulations.
[0060] Having described the invention in detail and by reference to certain embodiments, it will

be apparent that modifications and variations thereof are possible without departing from the

scope of the invention.
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CLAIMS

1. A system comprising:
a sump having an inner volume; and
a junction box coupled to said sump and including:
a body defining an inner volume;
a first inlet and a second inlet, wherein each inlet is in fluid
communication with said inner volume of said body; and
a first outlet and a second outlet, wherein each outlet is in fluid
communication with said inner volume of said body such that a first wire is positionable in said
first inlet and said first outlet and a second wire is positionable in said second inlet and said
second outlet, wherein each outlet is in fluid communication with said inner volume of said
sump, and wherein each inlet is not in direct fluid communication with said inner volume of said

sump.

2. The system of claim 1 wherein each outlet includes a conduit coupled thereto and
positioned in said inner volume of said sump, and wherein each inlet includes a conduit coupled

thereto and positioned externally of said inner volume of said sump.

3. The system of claim 1 wherein said junction box is integrally and non-removably

coupled to said sump.

4. The system of claim 1 wherein said junction box further includes a third outlet in fluid
communication with said inner volume and configured such that a third wire is positionable in

said first inlet and said third outlet.
5. The system of claim 1 wherein said body includes a wall positioned in said inner

volume and configured to isolate said first inlet and said first outlet from said second inlet and

said second outlet.
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6. The system of claim 1 wherein said inner volume of said junction box is fluidly
isolated from said inner volume of said sump except for any fluid connections via said first and

second outlets.

7. The system of claim 1 wherein each inlet and each outlet include an opening in said

body.

8. The system of claim 7 wherein said sump includes a central axis configured to be
oriented generally vertically when installed into or under a ground surface, and wherein each

opening has a central axis oriented generally parallel to said central axis.

9. The system of claim 7 wherein each opening is located in a lower surface of said

junction box.

10. The system of claim 1 further comprising a first inlet conduit coupled to said first
inlet, a first outlet conduit coupled to said first outlet, a second inlet conduit coupled to said

second inlet, and a second outlet conduit coupled to said second outlet.

11. The system of claim 1 wherein each outlet defines an outlet volume configured to

receive a filler material therein.

12. The system of claim 1 wherein said sump includes a vertical height dimension, and

wherein said junction box is positioned in an upper half of said height dimension of said sump.
13. The system of claim 1 wherein each inlet and each outlet include an opening in said

body, and wherein said body includes an angled surface positioned adjacent to each opening to

guide any fluids positioned adjacent to each opening toward the associated opening.
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14. The system of claim 1 wherein said junction box includes a cover that is removable

to provide manual access to said inner volume of said junction box.

15. The system of claim 1 wherein said sump is installed in a ground surface, wherein
the system includes the first wire extending through said first inlet and said first outlet and into
the inner volume of the sump, and wherein the system further includes the second wire extending
through said second inlet and said second outlet and into the volume of the sump, and wherein

the first outlet and the second outlet are each at least partially filled with a filler material.

16. The system of claim 15 further comprising a first inlet conduit coupled to said first
inlet and receiving said first wire therein, a first outlet conduit coupled to said first outlet and
receiving said first wire therein, a second inlet conduit coupled to said second inlet and receiving
said second wire therein, and a second outlet conduit coupled to said second outlet and receiving
said second wire therein, and wherein said first inlet conduit, said first outlet conduit, said second

inlet conduit, and said second outlet conduit are all generally vertically oriented.

17. The system of claim 1 wherein said inner volume of said sump is at least about ten

times greater than said inner volume of said body.

18. A system comprising:
a sump having an inner volume; and
a junction box coupled to said sump and including:
a body defining an inner volume;
a first inlet and a second inlet, wherein each inlet is in fluid
communication with said inner volume of said body; and
a first outlet and a second outlet, wherein each outlet is in fluid
communication with said inner volume of said body such that a first wire is positionable in said
first inlet and said first outlet and a second wire is positionable in said second inlet and said

second outlet, wherein said inner volume of said junction box is generally fluidly isolated from
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said inner volume of said sump.

19. A system comprising:
a sump having an inner volume; and
a junction box integrally and non-removably coupled to said sump and including:
a body defining an inner volume; an inlet in fluid communication with
said inner volume of said body; and
an outlet in fluid communication with said inner volume of said body such
that a wire is positionable in said inlet, said outlet and said inner volume of said sump, wherein
said sump includes an axis configured to be oriented generally vertically when installed into or
under a ground surface, and wherein said inlet and said outlet each have an opening with an axis

oriented generally parallel to said axis of said sump.

20. The system of claim 19 further comprising a supplemental inlet in fluid
communication with said inner volume of said body and a supplemental outlet in fluid
communication with said inner volume of said body and configured such that a supplemental

wire is positionable in supplemental inlet and said supplemental outlet.

21. A junction box system comprising:

a body defining an inner volume;

a first inlet and a second inlet, wherein each inlet is in fluid communication with
said inner volume; and

a first outlet and a second outlet, wherein each outlet is in fluid communication
with said inner volume of said body such that a first wire is positionable in said first inlet and
said first outlet and a second wire is positionable in said second inlet and said second outlet,
wherein each outlet defines an outlet volume configured to receive a filler material therein,
wherein said first inlet and said first outlet are in fluid communication with each other and said
second inlet and said second outlet are in fluid communication with each other, and wherein said
first inlet and said first outlet are configured to be fluidly isolated from said second inlet and said

second outlet.
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22. The junction box system of claim 21 further comprising a sump having an inner
volume, and wherein said junction box is coupled to said sump such that each outlet is in fluid

communication with said inner volume of said sump.

23. The junction box system of claim 21 wherein said junction box further includes a
third outlet in fluid communication with said inner volume and configured such that a third wire

is positionable in said first inlet and said third outlet.

24. The junction box system of claim 21 wherein said body includes a wall or wall
portion positioned in said inner volume and entirely fluidly isolating said first inlet and said first

outlet from said second inlet and said second outlet.
25. The junction box system of claim 21 wherein said first inlet and said first outlet are

configured to be fluidly isolated from said second inlet and said second outlet in said inner

volume.
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