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Apparatus for dispensing cursbie material into a cabie gland

Introduction

The present invention relaltes to a dispensing apparatus for
dispensing curable material into a cable gland, and relates
particularly, but not exclusively, to a toreidal dispenser
arranged to surround cables passing throug “h a cable gland for
dispenszing curable resin material to seal an interiocr of the

cable gland.

Background

Many cable glands for use in connec ting a cable to an enclosure
in hazardous areas need to be filled with a curable liquid

vainst the effects of an

_/

material which provides a barrier ad

—

explosicon occourring within the enclosure to which the cable
gland iz attached. The karrier is typlcally formed from a Lwo-
part curable liguid material consisting of a resin and an
activator or hardener which are mixed and injected, with a

syringe~like device, into the cable giland interior to surround

IS

the cable or cables passing through the cable gland.

:

This arrangement suffers from a number of disadvantages. The
known syringe-like injecting devices axe subject to the
capabilities of & user, who 1is relied upon to introduce the
correct amcunt of mixed curable material into the correct
location inside the cable gland. In additicn, a dispensing
part of the injecting device must be inserted from the exterior
of the cable gland into the space into which the curable

tate

&)

e

material is to  he introduced, This often necess

disgsturkanc vf the cores of the cable to allow insertion of

the dispensing part between the cores, which must then e
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rearranged after the curable material has been introduced and
the dispensing part removed. This invoelves the risk of

detrimentally affecting the bond between the cured material
and the cores of the cable. Furthermore, one or more of the
components can contain hazardous materials, exposure to which
should be minimised as far as practically feasible. It is alsc
difficult to sufficiently accurately locate the curable liguid
material to minimise the formation of air voids in the curable

material, which can reduce the effect of the cable gland in

the event of an explosion.

Praferred embodiments of the present inventiocn seek to overcome

nne or more of the above disadvantages of the pricr ari.

Statements of invention

According to a first aspect of the present invention, there 18
provided a dispenser apparatus for dispensing curable liguid
material into a space between a connector and an elongate
obiect extending through the connector, the apparatus

compr131 vy

[52]

storags means for separately storing a pluraiity of components

of a curable liguid material and comprising 2 plurality of
storage chambers each adapted Lo store a respe ctive component
and provided with a respective first outlet for said component:
and mixing means for mixing the components to cause curing of
the curable liguid material and comprising at least one inlet
for receiving the components from the Iirst outlets, and at

2zt one second outlet for the mixed components;

fomdt
i
’h
(i:

wherein the dispenser apparatus is adapted to be lccated in a

hody of a connecter such that the mixed components are
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dispensable from at least cne sald second outlet into a space

defined by the body and an elongate object extending through

By providing a dispenser apparatus as defined above, the
advantage 1s provided that the quantity of curable liguld
material to be introduced into the space may be contrelled
more effectively, , thereby improving the quality of bond
betwesn the connector and the elongate cbiect. In addition, by
dispensing the curable material from a dispenser apgaratus
located within the connector, this provides the advantage of
avoiding the necessity of inserting a dispsnsing part into the
space from the exterior of the connecior, thereby avoiding the
necessity of disturbing cores of a cable when the elongate
obiect 4s a cable, so that the cores do not need to be
rearranged after the curable material has been dispensed. This
in turn minimises the risk of disturbance of the cores having

3 detrimental =ffect on the guality of bond provided by the

curad material., Furthermore by introducing the curable
material from a dispenser apparatus located within the

connector, air is more sffectively expelled from the space,
thereby enabling the formation of air voids in the curable
Liguid material to be minimised, and improving the reliability

of the bond formed by the cured material.

The apparatusz may be adapted to dispense the mixed components
intc the space as a result of mounting a first part of the

=

boedy to a second part of the body.

This enables dispensing of the curable material to take place
within a closed connector, thereby providing the advantages of

ensuring delivery of the curable material to a desired location
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without requiring the connector toe be disassembled, or

requiring the dispensing apparatus to be subszequently removed,

and preventing air gaps forming within the curable material.

The apparatus may be adapted To urge the comgponents out of a
piurality of said storage chambers via the first outliets and
into the mixing means via at least opne inlet as a re suit of

mounting & first part of the body to a second part of the body.

This provides the advantage of making use of the apparatus Lo

=t I

£fill a2 cable gland more reliable.

The storage means may be compressible as a result of mounting

o

o3
I"h

First part of the body to a second part of the body.

This provides the advanta of making a cable gland
incorporating the apparatus mors compact.

The storage means may be compressible in an azial directicn of

the cable gland.

At least part of the storage means may have a pellowa~like
cross section in a plane including a longitudinal axis of the

cable gland.

This provides the advantage of enabling better control of avial

compression of the storage means.

The apparatus may further compl ize dispenser means for urging
the components ocut of the storage chambers via the first

cutlets and into the mizing means via at least one inlet.

The dispenser means may conprise at least one displacenen
member siidaply located in a respectlive storage chamber and

adapted to move relative to the chamber as a result of mounting
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the first part of the body to the sscond part of the body, Lo
displace a component in the chamber cut of the respective first

3 3
'u'x\..}.\.t

This enables & simple, syringe-like dispensing action to
dispense the curable material, thereby redu ing the complexi
of the device and providing the advantage of redu ing

manufacturing costs.

The mixing means may comprise a labyrinthine structure
presenting a tortuous path to the components between at least

one inlet and at least one second outletn.

Thiz provides the advantage of ensuring that the components

are optimally mixed pricr te dispensing into the space, thareby

i

sroviding a more homogenous mixture which ls more likely to

achieve desired properties upen curing.

B

The mixing means may be adapted to be at least partially filled
with curable liguid material after dispensing of the nixad

components from at least one second outlet.

This provides the advantage of reducing waste, since disposal

of the used mizxing meang 1is ne longer necessary.

The apparatus may further comprise an aperture therethrough

for receiving an elongate object.
This enables the dispensing apparatus to surround the elongate

obiect within the connector, thereby enabling the apparatus to

o

fit simply into the connactor and prov viding the advantage OL

increasing the ease of arranglng the apparatus in situ.
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Relative volumes of the storage chambers may be arrvanged in
proportion to velumes of respe ctive components reguilred for a

de

2]
H

red mixing ratic of the components.

This provides the advantage that an optimal mixing ratic of

5

the components may be more easily and consistently achieved.

The apparatus may further comprise barrier means for preventing
flow of fluid through at least one first outlet, and access
means for enabling flow of fluid through at least one first

cutlet.

This provides the advantage that the fiuid components may be
stored in the storage means prior to use of the apparatus, and

that the components are only permitted to axit the storage

The barrier means may comprise at least one membransa.

This provides the advantage of croviding a simple and
inexpensive way of preventing the components from leaving the

storage means until desired.

At least one said membrane may be adapted to burst as 2 result
of mounting a first part of the body to a second part of the

body.

This provids the advantage of providing a simple and

e way of snabling the components to exit the storage

@
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means.,
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The puncturing means may comprise at least one protrusion

arrvanged around a periphery of an inlet.

Phis provides the advantage of simplifying the manufacture of

the devioes.,

At least one szecond outlet may be arranged to dispense the
mized curable components into the space in a radially-inward

direction,

This advantage that mized components are
dispen to a central location of the space of the

connector, thersby filling the space in a more efficient
manner, and alsc enabling locations inaccessible from the

exterior of the connector to be reached.

Aocording to a second aspect of the present invention, there
is provided a connector comprising a dispensing apparatus as

defined abgove.

The connector may further comprise a body including a first

0
fae
O

part and a second part, whersin the first part is mountable

the second part. The flrst part may be threadably mountakle to

The

f=

ecend part,

4’;’)

The connector may be a cable gland.

According to a third aspect of the present - invention, thers 1is
provided a connector assembly, comprising: a connector as

g

defined above; and

]

plurality of components of a curable

liguid material for use therein.

Ligt of Figures
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preferred embodiments of the present invention will now be
described, by way of example only and not in any limitative

sense, with reference to the accompanying drawings in which:

ure 1 shows a cutaway view of a dispenser apparalus of a

.

embodiment of the present inventlon from & flrst

L
by}
i. -
I}
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direction before dispensing of curable liguid material:

Figure 2 shows a cutaway view of the apparatus of Figure 1

from a second direction;

Figure 3 shows a coutaway view of the spparatus of Figure 1
10 from a third direction;

Figure 4 shows a cutaway view of the apparatus of Figure 1

from a fourth direction;

Figure 5 shows a pergpective vi of a plunger and a housing

of the apparatus of Figure 1;

15 Figure & shows a cutaway view of the plunger and housing of

&

ing of curable liguid material;
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Figure 7 shows a ocutaway view of a mixing chamber of the

apparatus of Figure 1;

2
-

Figure & shows a perspective view of the mixing chamber

20 Figure B;

D

Figure shows an exgloded cutaway view of a cable gland

incerperating the apparatus of Figure 1

Figure 10 shows a cutaway view of the cable gland of Figure 2

in an assembled state mounted to a cable and during dispensing

o

o

of curable liguid material;
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Figure 11 shows a cutaway view of the cable gland of Figure 9

after dispensing of curable liquid matexial;

Figure 12 shows a cutaway view of a dispenser apparatus of a

3

second embodiment of the present invention with a housing

thereof in an uncompressed stalte

~o

Figure 13 shows a cutaway view of the housing ¢of the apparatus

of Figure 145

Figure 14 shows a cutaway view of the apparatus of Figure 12

located in a sscond part of a body of a cable gland:

Figure 15 shows a view corresponding to Figure 12 of the

apparatus with the housing therecf in 3 compressad state;

figure 16 shows & view corresponding to Figure 15 with the

housing cut away in a horizontal plane; and

Figure 17 iz a view corresponding to Figure 15 with the

apparatus located in a second part of a body of a cable gland.

Raference numerals

10 dispenser apparatus

12 housing

14 first cutlet

16 mixing chamber

18 inlet

20 second outlet

22 plunger
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Referring to Figures 1 to 4, a dispenser apparatus 10 of &
fivat embodiment of the invention comprises storage means in
the form of a housing 12 for segarately holding components ©

& curable liguid material ready for mixing, nmizing means in
the form of & mixing chamber 16 for receliving and mixing the

components together to cause curing of the curable iiguid

3

material, and dispensing means in the form of a plunger 22 fo

(S5 4

Py

P

sing the components from the housing 1Z. The plunger 22 urges
ole!

oy
B

t outlets 14 and inlets 18, into

3
423

th mponents through i
the mixing chamber 18, cut of a second ocutlet 20 of the mixing
chamber 16, and ultimately into an internal gpace oif a
connector in the form of a cable gland 34 (Figures 9 to 11},
wherein the space is defined by a body of the cable gland 34

¥
and an elongate cbiect in the form of a cable 48 extending

through the body.

The housing 12 has twe first outlets 14 which Line up with two
nlets 18 of the mizing chamber 16, thereby enabling flow of

the components into the mixing chamber 16,

%)

Referring to Figure 5, the first outlets 14 are shown sealed

by barrier means in the form of membdranes 30 covering each
first cutlet 14 to prevent premature oOr otherwise undesired
flow of the components from the heousing 12Z. The membranes 30

also orevent the ingress of molsture or other und iesired

o =

fJJ

~

contaminant into the housing i2.

As shown more clearly in Figures 2 and 5, the housing 12 has

-2

two storage chambers 24 separated by walls 26. The plunger 22

¢

has elongate slots 28 slidably receiving the walls 26. Th
elongate slots enable displacement members in the form of end

faces 23 of the plunger 22 to slide into the housing 12 t

o
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sxpel the components of the curable material out of the first
cutlets 14. Fach storage chamber 24 holds a respe
comgponent of the curable material and has its cuwn putlet port

i4.

The components prefersbly include a resin and an activator or

.y. Prefarably, one storage chamber holds the resin and

=y
o
I}
[OR
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storage chamber holds the activator or hardener.

o
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Referring to Figure 7, the mixing chamber 16 has a labyrinthine
intericr defining tortuous paths between the inlets 18 and the
scond cutlet 70, which enables the componsnts to thoroughl
mix with each other prior to belng dispensed and therefore
enables the supply of a2 highly homogeneous mixed product into

the cable gland interior for optimal ouring of the mixed

components.

As shown in Figure 8, the mixing chamber 16 has access means

comprising puncturing means in the form of protrusions 34

arranged arvound the periphery of inlets 18. Fach protrusion 32
has a shape resembling that of an end of & needle, the szhape
shosen to puncture the membranes 30 when the housing 12 and

the mixing chamber 16 are pushed towards one ancther.

Figures 9 to 11 show the dispenser apparatus 10 located within
a cable gland 34. The body of the cable gland 34 comprises a
firat part 36 and a cond part 38, an annular resin dam 48
arranged within the second part 38, and a compound tube 42.

The first part 36 has a thresaded inner surface 44 configured

ot

o ¢}

engage with a threaded cuter surface 44 of the second part

during assembly of the cable gland. The annular resin dam

(9]

s
<&

ensures that a minimal guantity of curable material is able

to propagate away from a desired curing site. The dam 40 is a
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diaphragm comprising flexible material for creating & seal
arcund a cable or conductors of a cable extending through the
caple gland 34, as can be seen in Figures 10 and 11. Additional
dams may be grovided, for example arranged within the first
part 3.

As shown in Figures 10 and 11, the cable gland 34 and the
dispenser 10 are configured to surround one or more cables 48,

and the

of the curakls mat
gland 24 and around the
upon assemibly of the

O

Voe

B

In use, storage chambers

with components of curn

erial to the inte
cable or

cable gland 34 together with

able materisls

dispenser 10 is configured to dispense mixed components

the cable
calbis 48

rnal space of

conductors of the

the dispenser

24 of the housing 12 are supplied
and arranged,

P

with the plunger 22 and mizing chamber 16, between st
part 36 and second part 38 of the cable gland 34. As the
respactive threaded surfaces 46, 44 ©f the first part 36 and

second part

part 38 move toward one a
memnbers

24 of the housing 12, and

ta be pushed towards one

o puncture the membranes

irst ocutlets 14 of the
low under urging by the

rst outlets 14 into

18. The components

labyrinthine interior of the mixing chamber 16 and conseq

28 engage ong ancther,

flow

one another prior to being dispens

the part 36 and second

s the displacement

23 of the plunger 22 to slide into the storage chambers

the housing 12 and mizing chamber 16

another, causing the protrusions 32
30, This puncturing action cpens the
housing to allow the components to

displacement mewbers 23 through the

the mixing chamber 16 via its inlets
along the tortuous paths of the
uently

d into the internal

]
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space of the cable gland 34 via the radially-inward directed

second ocutlet 20.

rraeferably, the total volume of the components within the
housing 12 prior to dispensing is sufficient to f£ill the mizing
chamber 16 and to dispense mixed cursble material from the

second cutiet 70 to fill the internal space of the cable gland

s

After assembly of the cable gland 24 and the dispenser, and
after subseguent tightening together of the first part 36 and

3

second part 38 of the cable gland 34 to cause tne dispenser 10

—

to dispense the mixed curable material, the dispenser 10

~

remaing within the cable gland 34, t removing Lhe

=T
)

"~

o
o

3

necessity of disposal of the dispenser 10 and thus reducing
waste., Preferably, & guantity of mixed curable materlials
remzins within the nizing chamber 16 and cures to cause the
mizing chamber 16 to become a solid unit within the cable gland

l -
34.

3

Pigures 12 teo 17, in which parts common €o the

mbodiment of Figures 1 to are denoted by like reference

1]

1
numerals but increased by 100, a dispenser apparatus 110 of
cond embodiment of the invention comprises storage means in
the form of a housing 112 which is arranged to surround a
cable and defines a pair of storage chambers 124 separated by
walls 126. Hach storage chamber 124 has a respectlve first
outliet 114 which alions with inlets 18 of a mixing chamber ia

which is identical in construction to the mixing chamber 1

[9)}

of the ewbodiment of Filgures 1 to 11.

The housing 112 has a bellows-like construction in a plane

containing the longitudinal axis of the generally cylindrical
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housing 112, and is compressed in an axial direction by

f “~

engagement of the respective threaded surfaces 46, 44 of the

o

first part 36 and second part 38 of the cable gland 34 to
cause axial compressicn of the housing 112 to displace the
two components of the curable material into the mixing
chamber 16. This enables a shorter overall length of cable

gland to be achieved.

Tt will be appreciated by persons skilled in the art that the
above smbodiments have been described by way of sxample only
and not in any limitative sense, and that various alterations

i

and modifications are possible without departure from the scope
of the invention as defined by the appended claims. For
example, instead of puncturing mambranes 30 of the housing by
means of protrusions 32, the membranes 30 can be arranged to
purst as a result of pressure applied to the components of
curable material as the first 36 and second parts 38 of the

cable gland 34 engage each other and move towards each other.
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Claims

1. A connector, comprising:

a body including a first part and a second part, wherein
the first part is mountable to the second part; and

a dispenser apparatus for dispensing curable 1liqgquid
material into a space between the connector and an elongate
object extending through the connector, the dispenser

apparatus comprising:

storage means for separately storing a plurality of
components of a curable 1liquid material and comprising a
plurality of storage chambers each adapted to store a
respective component and provided with a respective first

outlet for said component; and

mixing means for mixing the components to cause curing of
the curable liquid material and comprising at least one inlet
for receiving the components from the first outlets, and at

least one second outlet for the mixed components;

wherein the dispenser apparatus is adapted to be located
in the body such that the mixed components are dispensable
from at least one said second outlet into the space defined by
the body and the elongate object extending through the body,
and is adapted to dispense the mixed components into the space

as a result of mounting the first part to the second part.
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2. The connector of claim 1, wherein the storage means 1is
compressible as a result of mounting the first part to the

second part.

3. The connector of claim 2, wherein the storage means 1is

compressible in an axial direction of the connector.

4. The connector according to claim 1 or 2, wherein at least
part of the storage means has a bellows-1like cross section in

a plane including a longitudinal axis of the connector.

5. The connector of any one of the preceding claims, further
comprising dispenser means for urging the components out of
the storage chambers via the first outlets and into the mixing

means via at least one said inlet.

0. The connector of claim 5, wherein the dispenser means
comprises at least one displacement member slidably located in
a respective storage chamber and adapted to move relative to

the chamber as a result of mounting the first part
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to the second part, to displace a component in the chamber out

of the respective said first outlet.

7. The connector of any preceding claim, wherein the mixing
means comprises a labyrinthine structure presenting a tortuous
path to the components between at least one said inlet and at

least one said second outlet.

8. The connector of any preceding claim, wherein the mixing
means 1s adapted to be at least partially filled with curable
liguid material after dispensing of the mixed components from

at least one said second outlet.

9. The connector of any preceding claim, wherein the
dispenser apparatus further comprises an aperture therethrough

for receiving an elongate object.

10. The connector of any one of the preceding claims, wherein
the relative volumes of the storage chambers are arranged in
proportion to volumes of respective components required for a

desired mixing ratio of the components.

11. The connector of any one of the preceding claims, wherein
the dispenser apparatus further comprises barrier means for
preventing flow of fluid through at least one said first
outlet, and access means for enabling flow of fluid through at

least one said first outlet.
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12. The connector of claim 11, wherein the barrier means

comprises at least one membrane.

13. The connector of claim 12, wherein at least one said
membrane is adapted to burst as a result of mounting the first

part to the second part.

14. The connector of any one of claims 11 to 13, wherein the
access means comprises puncturing means for puncturing the

barrier means.

15. The connector of claim 14, wherein the puncturing means
comprises at least one protrusion arranged around a periphery

of an inlet.

l6. The connector of any one of the preceding claims, wherein
at least one said second outlet is arranged to dispense the
mixed curable components into the space in a radially-inward

direction.
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17. The connector of any one of the preceding claims, wherein

the first part is threadably mountable to the second part.

18. The connector according to any one of the preceding

claims, wherein the connector is a cable gland.

19. A connector assembly, comprising: a connector according
to any one of the preceding claims; and a plurality of

components of a curable liquid material for use therein.





