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(57) Abréegée/Abstract:
A heating assembly for use in a fluid line has a heating cable including electrical resistance wires encapsulated in a metal sheath.

The cable passes through a fitting where It Is connected to a power supply. The connection between the power supply and the
heating cable Is encapsulated within the fitting, and the metal sheath Is secured to the fitting with a permanent connection. A
bushing Is provided to support the connection between the resistance wires and the power supply within the fitting. The elongate
sheath may be inserted into a fluid line and the fitting connected to that line using a mechanical connection.
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ABSTRACT

A heating assembly for use in a fluid line has a heating cable including electrical resistance wires
encapsulated in a metal sheath. The cable passes through a fitting where it 1s connected to a
power supply. The connection between the power supply and the heating cable is encapsulated
within the fitting, and the metal sheath i1s secured to the fitting with a permanent connection. A
bushing is provided to support the connection between the resistance wires and the power supply

within the fitting. The elongate sheath may be inserted into a fluid line and the fitting connected

to that line using a mechanical connection.
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HEATING CABLES

FIELD OF THE INVENTION

[0001] The present invention relates to heaters for heating fluid lines such as o1l lines,

hydraulic lincs, and the like.

[0002] One of the challenges facing the operation of machinery in low temperature

environments is the significant increase of viscosity of fluid, such as oil, within the machine

when 1t 1s left unused.

[0003] Starting the machine in a cold state may result in starving of the flow of lubricating

oils through the machine due to its increased viscosity that may lead to rapid deterioration and

failure of the machine.

[0004] It is known to provide heating blankets and the like over such machines but these are
relatively energy intensive as they are attempting to maintain the whole machine at an elevated

temperature, rather than specific areas of the machine.

[0005] Mineral filled heating cables have a pair of resistance wires within a metal outer
sheath with a mineral powder filling to insulate the wircs from the sheath. They can therefore be

used to provide localised heating to the exterior of machines, but again this 1s relatively

inefficient due to the heat loss to the surroundings. The cables are also vulnerable when used

externally, making their usc in arduous conditions difficult.

[0006] Self-regulating heating cables, that is heating cables which regulate the current
supplied to the heating cable in proportion to the ambient conditions, arc used with water supply
pipes as a freeze prevention device. The heat loss to the surrounding environment is mitigated

and the supply pipe may be insulated if appropriate. Such cables however are intended for low
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pressure applications and can operate in a relatively restricted temperature range. A maximum

operating temperature of 185 ¢ F is typical for such cables, which is too low for many machinery

applications.

[0007] Mineral insulated heating cables are capable of operating temperatures up to 1000°F
are mechanically robust enough to withstand elevated operating pressures. However, when used
with low voltage sources, such as those typically found in mobile machinery applications, the

resistance wires are of very small diameter and therefore fragile, requiring protection if they are

to be used in the robust operating conditions required for many machine applications.

[0008] It 1s therefore an object of the present invention to obviate or mitigate the above

disadvantages.

SUMMARY OF THE INVENTION

[0009] According to the present invention there 1s provided a heating cable for use in a fluid
line including electrical resistance wires encapsulated in a metal sheath. The cable passes
through a fitting where it 1s connected to a power supply. The connection between the power
supply and the heating cable 1s encapsulated within the fitting, and the metal sheath 1s secured to
the fitting with a permanent connection. The elongate sheath may be inserted into a fluid line

and the fitting connected to that line using a mechanical connection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Embodiments of the invention will now be described by way of example only with

reference to the accompanying drawings 1n which:
[0011] FIG. 1 1s a schematic representation of an earth moving machine;

10012] FIG. 2 1s a section on the hine 11-1I of Figure 1; and

[0013]  FIG. 3 is a schematic representation of the assembly of the components of the heating

cable shown 1n Figure 2.
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[0014] Referring therefore to Figure 1, an earth moving machine 10 has an engine 12 and an
oil supply conduit 14 that runs external of the vehicle. The oil conduit 14 may convey oil from a
reservoir to the engine or to a pump driven by the engine, and may be either a flexible conduit or
a rigid metal conduit depending upon the particular application. To avoid an unacceptable
increase in the viscosity of oil carried by conduit 12, a heater assembly 20 is inserted 1nto the

conduit 14 to maintain the fluid at an elevated temperature.

[0015] The heater assembly 20 may be seen in greater detail in Figures 2 and 3. The heater
assembly 20 includes a heating cable 22 that has a pair of heater wires 24 and an outer steel
sheath 26. An insulating powder, such as magnesium oxide is located in the sheath 26 to prevent
contact between the wires and the sheath. The end of the tube 26 is sealed with an end seal 28 to
inhibit ingress of oil within the tube 26. The sheath 26 is malleable so it may adapt to the
configuration of the conduit 12. Typically, the sheath 26 1s made from stainless steel or a

material with similar physical properties.

[0016] The heater assembly 20 includes a fitting 30 having an external threaded boss 32
which conveniently is of a standard pipe thread form such as a JIC Fitting. The boss 32 has an
extended nose 34 with a pilot hole 36 extending along the axis of the fitting through the nose 34.

The pilot hole extends into a counter bore 38 in the fitting 30.

[0017]  The pilot hole 36 is dimensioned to receive an annular bushing 40 whose internal
diameter corresponds to the external diameter of the metal sheath 26. A spacer 41 is located 1n
the bushing 40 adjacent the counter bore 38 to provide a void between the sheath 26 and the
spacer. Intermediate wires 43 extend through and to both sides of the spacer 41 and are
connected in the void to the wires 24 of the heater cable 22. The wires 43 are connected on the

opposite side to power supply wires 42, It is convenient for the spacer 41 to be formed trom a

short section of mineral insulated heating cable having larger diameter wires than the wires 24 of

the cable 22.

[0018] As can be best seen in Figure 3, the heater assembly 20 1s assembled by initially
connecting the wires 42 to the heater wires 24 by crimping to the wires 43 on either side of the
spacer 41. The bushing 40 is slid on to the sheath 26 and positioned over the splice between the

_4 -
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wires 43 and 24. In this position, as seen in Fig 2, the sheath 26 and spacer 41 is located within
the bushing 40, with the connection of the wires 43 to the power supply line outside the bushing
40. The fitting 30 1s then slid over the wires 42 until the bushing 40 is located in the pilot hole
36 with the spacer 41 adjacent to the counterbore 38. In this position, the connection of the wires
43 to the power cable 42 is within the counterbore 38. The bushing 40 is silver soldered or
welded to the nose 34 and also silver soldered or welded to the sheathing 26 to provide a

permanent connection between the fitting and the sheathing.

[0019] With the sheathing 26 secured to the fitting 30, the splices remain in the void and in
the counter bore 38. The counterbore 38 is then filled with an epoxy 44 to maintain the heater

cables separated and insulated.

[0020]  To use the heater cable, a threaded fitting, such as a T, is provided in the duct 12.
The metal sheath 26 is fed through the access port provided by one branch of the T and along the
duct until the fitting 30 can be threaded into the access port. In this configuration, the cable

extends along the duct within the hydraulic fluid or oil that will be contained in the duct.

10021] The heater wires 24 are then connected to a low voltage, typically 24 volt power
source, to provide energy to the heater cable to maintain the temperature of the oil within the

duct.

[0022] The use of the spacer 41 permits larger diameter conductors to be used for connection
to the power supply 42 and the bushing 40 provides a mechanical support within the fitting 36
for the connection to the resistance wires 24 of the cable 22. The bushing also provides spaced

connections for the attachment to the fitting and the sheath, allowing welding or silver soldering

to be performed in a convenient manner.

22654803.1
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Claims

l. A heater assembly for use in a fluid line, said assembly including a fitting for connection
to said fluid line, a heating cable secured to said fitting and including an electrical resistance wire
encapsulated in a sheath, a power cable to supply electrical power to said resistance wire, a
bushing located in a bore in said fitting, said sheath being received in said bushing and a
connection between said power cable and said resistance wire being located within said bushing,
said bushing being secured to said fitting and to said sheath to establish a connection between
said fitting and said sheath, said power cable being connected to said resistance wire through a
spacer located in said bushing and spaced from said sheath, said spacer having intermediate
wires extending therethrough, with said resistance wires connected to said intermediate wires on

one side of said bushing and said power supply connected to said intermediate wires on the

opposite side of said spacer.

2. A heater assembly according to claim 1 -wherein said connection of said power supply to

said intermediate wire is located within said fitting.

3. A heater assembly according to claim 2 wherein said fitting has a counterbore and said

connection of said power supply to said intermediate wire is located in said counterbore.

4. A heater assembly according to claim 3 wherein said counterbore is filled with a curable

filler to encapsulate said connection.

5. A heater assembly according to any one of claims 1 to 4, wherein said intermediate wires

are of greater diameter than said resistance wires.

6. A heater assembly according to any one of claims 1 to 5, wherein said bushing is

connected to said fitting and to said sheath at spaced locations.

7. A heater assembly according to any one of claims 1 to 6, wherein said sheath is metal.
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