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CABLE GLAND INCLUDING INTERNAL DAM
FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to a cable gland including an internal dam

and a method of installing an internal damn in a cable gland.

BACKGROUND

[0002] Cable gland assemblies are used for terminating cable in hazardous and
nonhazardous environments. Typical cable gland assemblies provide a seal around the
conductors of the cable, mechanical retention of the cable therein, electrical continuity via the
termination of the cable, and an environmental seal on the outer jacket of the cable. To seal the
conductors within a sealing chamber of the cable gland assembly, a sealing compound is
generally used to seal the individual conductors. Generally, the sealing compound is used in
conjunction with a secondary damming material to prevent the flow of the sealing compound
beyond the sealing chamber. Conventional damming materials include fiber materials that
require the cable gland assembly to be disassembled to place the fiber materials therein. In
addition, these fiber damming materials generally require a large volume to contain the material

therein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a front elevation of an internal dam for a cable gland.

[0004] FIG. 2A is cross-sectional view of the internal dam of FIG. 1 taken in the plane
defined by line 2A—2A in FIG. 1.

[0005] FIG. 2B is a cross-sectional view of another embodiment of an internal dam for a

cable gland.

[0006] FIG. 3 is a longitudinal section of a cable gland including the internal dam of FIG.
1.

[0007] FIG. 4 is an enlarged portion of the longitudinal section of the cable gland.

[0008] FIG. 5 is a perspective view of the union body with a threaded interface.

[0009] FIG. 6A is a perspective view of the internal dam in helical form.
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[0010] FIG. 6B is a front view of the filament holder in lincar form.

[0011] FIG. 7 is a longitudinal section of another embodiment of a cable gland including
the internal dam of FIG. 1.

[0012] FIG. 8 is an exploded view of the cable gland.

[0013] Corresponding reference characters indicate corresponding parts throughout the
drawings.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0014] The present disclosure is directed to a cable gland including an internal dam
configured to surround and engage cable conductors within the cable gland to inhibit the egress
of a curable liquid from a compound cavity, such as one defined by a compound chamber, of the
cable gland during curing of the liquid. The dam allows one or more cable conductors to pass
through a center of the dam. The dam generally seals around the cable conductor(s) to inhibit the
curable liquid from flowing through the dam along the conductor(s). The curable liquid may be
any liquid-based, flowable product that hardens after it is poured or otherwise delivered into the
compound chamber of the cable gland. Suitable curable liquids are generally known.

[0015] Referring to FIGS. 1 and 2A, one embodiment of an internal dam constructed
according to the teachings of the present disclosure is generally indicated at reference numeral
100. The internal dam 100 generally includes an annular filament holder, generally indicated at
102 (e.g., an annular ferrule), and a plurality of filaments, generally indicated at 105 (e.g., fibers,
wires, threads, strands, etc.), secured to and extending radially inward from the annular filament
holder generally toward a longitudinal axis LA of the annular filament holder. The illustrated
annular filament holder 102 comprises a channel member having opposing front and rear walls
102a, 102b, respectively, and a circumferential outer wall 102¢ connecting the front and rear
walls to define a channel 107. The front and rear walls 102a, 102b are crimped onto the plurality
of filaments 105 to hold the filaments in their respective circumferential positions. It is
understood that the filaments 105 may be secured to the holder 102 in other ways, including
adhesive, welding, or bonding. Moreover, the holder 102 may be of other constructions for
holding the filaments 105. The annular filament holder 102 can be made of a suitable material

for holding the filaments 105, such as metal (e.g., steel, galvanized steel, or aluminum), plastic or
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elastomeric material (¢.g., polychloroprene, neoprene, other rubbers produced by polymerization
of chloroprene, urethane, or silicone).

[0016] Referring to FIG. 2A, the filaments 105 extend radially inward from the annular
filament holder 102 to define an average inner radial extent that is less than the radius of the
interior defined by the annular filament holder 102 such that the free ends of the filaments do not
extend to the longitudinal axis LA of the holder. (It will be understood by those skilled in the art
that the inner radial extents defined by individual filaments 105 will vary slightly over a range
that is greater than the maximum or smaller than the minimum “average inner radial extent.”)
Through this arrangement, the free ends of the filaments 105 define a longitudinal opening 110
(c.g., a central longitudinal opening) extending through the internal dam 100. In the illustrated
embodiment shown in FIG. 2A, the filaments 105 define a first longitudinal group of filaments
105a having a first average inner radial extent 112, and a second longitudinal group of filaments
105b having a second average inner radial extent 114 that is less than (broadly, different than)
the first longitudinal group of filaments. Through this arrangement, a diameter or cross-sectional
dimension of the longitudinal opening 110 is non-uniform longitudinally. In particular, in the
illustrated embodiment in FIG. 2A, the longitudinal opening 110 has a first diameter at a rear
longitudinal portion thereof, and a second diameter at a front longitudinal portion thereof that is
greater than the first diameter. The larger second diameter provides clearance to facilitate
insertion of the bundle of conductors through the opening 110, and the smaller first diameter
provides a closer engagement of the filaments 105a with the conductors to inhibit the flow of the
curable liquid through the opening along the conductors.

[0017] In one or more other embodiments, the filaments 105 may define more than two
longitudinal groups of filaments. For example, the inner radial extents of the filaments 105 may
taper, rather than transition sharply or stepwise as in the embodiment in FIG. 2A, to define a
generally cone-shaped longitudinal opening. In another example, there may be two or more
stepwise transitions of the inner radial extents of the filaments. Referring to FIG. 2B, in yet
another embodiment of an internal dam 100', filaments 105" may have a generally uniform inner
radial extent 116 (or lengths) to define a longitudinal opening 110" having a generally uniform
diameter along its length. Moreover, as shown in FIGS. 2A and 2B, the filaments 105, 105
extend axially outward relative to the axis A of the annular filament holder 102. Other

arrangements and constructions of the filaments may be possible.
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[0018] The plurality of filaments 105, 105' may be made of any suitable material, such
as, but not limited to, plastic, nylon, polypropylene, polystyrene, Tampico, horse hair, metal
wire, etc. In one or more embodiments, the filaments 105, 105' are generally flexible or
resiliently deflectable along their lengths. Preferably, the filaments 105, 105' themselves create a
suitable barrier that inhibits the flow of curable liquid through dam 100, 100'. In particular, the
filaments 105, 105" are suitable to engage the conductors and inhibit the flow of curable liquid
along the conductors and between the conductors out of the compound chamber. In some
situations, however, such as where more than one large conductor is used, fiber or other material
may be packed in the space between the more than one conductor. Preferably, even when more
than one conductor is used, the filaments 105, 105" fill any gaps between and around the more
than one conductor. The illustrated internal dam is generally configured as an inverted disc
brush or an inside disc brush.

[0019] FIGS. 3 and 4 show cross-sectional views of a cable gland 300 using the
illustrated internal dam 100 of FIGS. 1 and 2A in accordance with certain exemplary
embodiments. The cable gland 300 includes a hub body 350, a compound chamber 351, a union
body 352, a union body nut 353, and a gland nut 355. In one or more embodiments, one or more
of the components or elements of FIGS. 3 and 4 may be omitted, repeated, and/or substituted.
Moreover, the internal dam described herein may be used with other cable glands having other
constructions and designs.

[0020] The compound chamber 351 includes a cavity 354 that traverses the length of the
compound chamber 351. The cavity 354 of the compound chamber 351 receives one or more
conductors 355 that traverse the internal dam 100. The cavity 354 of the compound chamber 351
can also receive a sealing compound. The cavity 354 can have a substantially uniform horizontal
cross-sectional area along the length of the cavity. Otherwise, the horizontal cross-sectional area
along the length of the cavity 354 can vary. The cavity 354 is wide enough to allow one or more
conductors 355 of a cable 356 to pass through. The cavity 354 can be a hollow sleeve that is
removably coupled to the inner wall of the body of the compound chamber 351.

[0021] The compound chamber 351 can be seated within a cavity of the hub body 350.
The compound chamber 351 can be coupled to the hub body 350 in one or more of a number of
ways, including, but not limited to, fixedly, slidably, removably, threadably, and mechanically.
The hub body 350 includes a cavity that traverses the length of the hub body 350. The hub body
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350 is configured to be coupled to (e.g., threaded to) an enclosure of an eclectrical/electronic
device. The hub body 350 can be made of a number of suitable materials. Such materials include,
but are not limited to, metal, plastic, rubber, ceramic, and nylon. The hub body 350 can be made
of the same or different materials used for the compound chamber 351.

[0022] The cavity of the hub body 350 can have one or more features that are
complementary of the features on the outer side of the body of the compound chamber 351. For
example, the cavity walls of the hub body 350 can have smooth surfaces that are disposed at
angles that complement the smooth surfaces of the outer walls of the compound chamber 351.
Alternatively, the cavity walls of the hub body 350 can have one or more features (e.g., a notch,
mating thread, ctc.) that mechanically couple with complementary features disposed on the outer
walls of the compound chamber 351.

[0023] The union body nut 353 is used to mechanically couple the union body 352 to the
compound chamber 351, and/or the hub body 350. The union body nut 353 can be coupled to the
union body 352 and/or the hub body 350 in one or more of a number of ways, including, but not
limited to, threadably, removably, clampably, and slidably. In other words, the union body nut
353 can be a nut, a clamp, a brace, or any other suitable fastening device that mechanically
couples the union body 352, the compound chamber 351, and/or the hub body 350. The union
body nut 353 can be made of one or more of a number of suitable materials. Examples include,
but are not limited to, metal, plastic, rubber, ceramic, and nylon. The union body nut 353 can be
made of the same or different materials used for the union body 352, the compound chamber
351, and/or the hub body 350.

[0024] When the compound chamber 351 is positioned inside of and/or coupled to the
hub body 350, there can be a gap that is formed around at least a portion of the perimeter of the
coupled components. A bottom portion of the union body 352 is positioned inside of this gap to
mechanically couple the union body 352 to the hub body 350 and the compound chamber 351.
The union body 352 also includes a cavity that traverses at least a portion of the union body 352
and through which one or more conductors 355 are passed and/or positioned.

[0025] The union body 352 can be made of one or more of a number of suitable
materials. Examples of such materials include, but are not limited to, metal, plastic, rubber,
ceramic, and nylon. The union body 352 can be made of the same or different materials as the

compound chamber 351 and/or the hub body 350. Also, the shape (e.g., cylindrical, rectangular,
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etc.) of the cavity 354 of the union body 352 can be the same or different than the shape of the
cavity 354 of the compound chamber 351.

[0026] The gland nut 358 is threadable mated to the union body 352 and configured to
compress a spring 370 (or other grounding contact) and a bushing 372 within the union body. In
use, the gland nut 358 is tightened on the union body 352 such that the bushing 372 seals around
the armor of the cable and the spring electrically contacts the armor of the cable, as is generally
known in the art. The bushing 372 is configured to generally inhibit dust, debris, water, and/or
other liquid from entering the gland 300. The spring 370 (or other grounding contact) is
configured to electrically ground the cable 356.

[0027] In one embodiment, the compound chamber 351 is threadably connected to the
union body 352. In particular, the compound chamber 351 includes an external thread that
threadably mates with internal thread of an opening 360 of the union body 352. The illustrated
union body 352 defines an annular channel-shaped cavity 364, adjacent the internal threads, in
which the internal dam 100 is captively received. In one example, shown in FIG. 5, the opening
360 of the union body 352 defines a helical groove 366 traversing the internal threads to
facilitate insertion of the internal dam 100 into the annular channel-shaped cavity 364 without
compromising the function of the internal threads. For example, the helical groove 366 may
extend in a helical direction that is opposite the helical direction of the internal threads. As an
example, the helical groove 366 may be a left-handed groove, and the internal thread may be a
right-handed thread, or vice versa.

[0028] To facilitate installation of the internal dam 100, the internal dam may be in an
initial configuration, such as a helical shape (as shown in FIG. 6A) or linear shape (as shown in
FIG. 6B), before insertion into the annular channel-shaped cavity 364. For example, the filament
holder 102 of the internal dam 100 may be bent or otherwise formed (e.g., deformed) into the
helical shape internal dam 100. In another example, the internal dam 100 may be in an unformed
shape, such as lincar as shown in FIG. 6B.

[0029] In one embodiment, where the dam 100 has an initial helical shape (FIG. 6A), a
first end 100a of the filament holder 102 of the internal dam 100 may be inserted into the helical
groove 366 of the opening 360 of the union body 351, and the dam may be rotated in the
direction of and within the helical groove (e.g., left-hand direction) so that the filament holder

follows the helical groove and the dam enters the annular channel-shaped cavity and flattens out
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(c.g., the annular filament holder deforms and takes on a generally planar shape as shown in FIG.
1), with the ends 100a, 100b of the filament holder generally opposing and abutting one another.
When received in the annular channel-shaped cavity 364, the outer perimeter of the dam 100
(e.g., the outer diameter of the annular filament holder 102) may conform generally to the
perimeter (e.g., inner diameter) of the annular channel-shaped cavity (as shown in FIG. 4) so that
there is substantially no space between the opposing perimeter wall of the annular channel-
shaped cavity and the outer perimeter wall of the annular filament holder. In this way, the
effective area of the internal dam 100 (e.g., the effective area of the filaments 105) may be
maximized to maximize the effective cross-sectional dimension of the bundle of conductors 355
that can pass through the dam. In one example, the dam 100 in its initial helical shape may be
installed, such as set forth above, using a suitable machine or other automated process. In
another example, the dam 100 in its initial helical shape may be installed, such as set forth above,
manually.

[0030] In another embodiment, where the dam 100 has an initial linear shape (FIG. 6B),
a first end 100a of the filament holder 102 of the internal dam 100 may be inserted into the
helical groove 366 of the opening 360 of the union body 351, and the filament holder may be
moved along and within the helical groove (e.g., left-hand direction) so that the filament holder
follows the helical groove and the dam enters the annular channel-shaped cavity and forms into
an annular, planar shape (e.g., the linear filament holder deforms and takes on an annular,
generally planar shape as shown in FIG. 1), with the ends 100a, 100b of the filament holder
generally oppose and abut one another. As with the embodiment with the dam 100 having the
initial helical shape, when received in the annular channel-shaped cavity 360, the outer perimeter
of the dam (e.g., the outer diameter of the annular filament holder 102) may conform generally to
the perimeter (e.g., inner diameter) of the annular channel-shaped cavity so that there is
substantially no space between the opposing perimeter wall of the annular channel-shaped cavity
and the outer perimeter wall of the annular filament holder, thus having the same benefit as
described above with respect to the embodiment with the dam having the initial helical shape.
[0031] FIGS. 7 and 8 show cross-sectional and exploded views of another embodiment
of a cable gland 400 using the illustrated internal dam 100" of FIG. 2B. The cable gland 400 is
similar to the previous embodiments described herein. The cable gland 400 includes a hub body

450, a compound chamber 451, a union body 452, a union body nut 453, gland nut 455, a
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grounding spring 470 (or other grounding contact), and a bushing 472. These components
function in the same manner as corresponding components described above, and the description
of the components described above apply equally to the present components. In one or more
embodiments, one or more of the components or elements of FIGS. 7 and 8 may be omitted,
repeated, and/or substituted.

[0032] The main difference between the gland 300 and the present gland 400 is the union
body 452 and the way in which the internal dam 100" is secured within the union body. Unlike
the union body 352 of FIG. 3, the present union body 452 does not define a channel-shaped
cavity. Instead, the internal dam 100' is held captive between an internal shoulder 474 of the
union body 452 and the compound chamber 451 which is threadably mated to the union body. In
this way, the internal dam 100' can be casily inserted into the union body 452 and held captive
therein by threading or otherwise securing the compound chamber 451 to the union body.

[0033] When introducing elements of the present invention or the preferred

[T T3

embodiment(s) thereof, the articles “a,” “an,” “the,” and “said” are intended to mean that there
are one or more of the elements. The terms “comprising,” “including,” and “having” are intended
to be inclusive and mean that there are additional elements other than the listed elements.

[0034] As various changes could be made in the above products without departing from
the scope of the invention, it is intended that all matter contained in the above description and
shown in the accompanying drawings shall be interpreted as illustrative and not in a limiting

sense.
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CLAIMS
1. A cable gland comprising:
a cavity having first and second axial ends, the cavity being configured to receive one or
more conductors and a curable liquid therein; and
an internal dam adjacent a second axial end of the cavity, the internal dam including
an annular filament holder defining an axis, and
a plurality of filaments secured to and extending radially inward from the annular
filament holder generally toward the axis of the annular filament holder,
wherein the internal dam is configured to axially receive the one or more conductors
through the annular filament holder such that the plurality of filaments surround the one or more
conductors and inhibit the curable liquid received in the cavity from flowing through the internal

dam and from flowing between the internal dam and the one or conductors.

2. The cable gland of claim 1, wherein the plurality of filaments are generally
flexible.

3. The cable gland of claim 1, wherein the plurality of filaments comprise one or

more of plastic, nylon, polypropylene, polystyrene, Tampico, or horse hair.

4. The cable gland of claim 1, wherein the plurality of filaments comprise plastic.

5. The cable gland of claim 4, wherein the plurality of filaments comprise nylon.

6. The cable gland of claim 4, wherein the plurality of filaments comprise
polypropylene.

7. The cable gland of claim 4, wherein the plurality of filaments comprise
polystyrene.

8. The cable gland of claim 1, wherein the plurality of filaments have generally

uniform lengths.



10

15

20

25

30

WO 2020/074124 PCT/EP2019/025344

9. The cable gland of claim 1, wherein the plurality of filaments define an opening at

the axis of the annular filament holder.

10.  The cable gland of claim 1, wherein the plurality of filaments extend axially

outward from the annular filament holder.

11.  The cable gland of claim 1, further comprising a bushing configured to sealingly

engage armor in which the conductors are received.

12. A method of installing a cable gland comprising:

inserting a cable into the cable gland such that one or more conductors of the cable
extend through an internal dam and a cavity of the cable gland, and a plurality of filaments of the
internal dam surround the one or more conductors; and

pouring a curable liquid into the cavity, wherein the internal dam inhibits the curable
liquid from flowing through the internal dam and from flowing between the internal dam and the

one or conductors.

13.  The method of installing a cable gland set forth in claim 12, wherein the plurality
of filaments resiliently deflect along their respective lengths when the one or more conductors

extends through the internal dam.

14.  The method of installing a cable gland set forth in claim 12, wherein the internal
dam includes an annular filament holder defining an axis, wherein the plurality of filaments are
secured to and extending radially inward from the annular filament holder generally toward the

axis of the annular filament holder.
15.  The method of installing a cable gland set forth in claim 12, wherein the one or

more conductors comprises a plurality of conductors, wherein at least some of the plurality of

filaments fill gaps between the plurality of conductors.

10
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16. A connector comprising:

a connector body defining a longitudinal passage having an axis; and

an internal dam disposed within the longitudinal passage defined by the connector body,
the internal dam including a plurality of filaments extending around the axis of the longitudinal

axis.

17. The connector sct forth in claim 16, wherein the internal dam is an inverted disc
brush.

18. The connector set forth in claim 16, wherein radially inner free ends of the

filaments define a longitudinal opening.

19.  The connector set forth in claim 18, a diameter of the longitudinal opening 110 is

non-uniform longitudinally.

20. The connector set forth in clam 16, wherein the internal dam includes an annular

filament holder to which the plurality of filaments are secured.
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