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(57) Abregée/Abstract:

A gas bolt heater for loosening large bolts and studs has a hollow cylindrical housing defining a cylindrical heating chamber
within the housing. A heating tube projecting from one end of the housing has a longitudinal bore. A first cylindrical insert closing
the lower end of the chamber has a through opening communicating with the bore of the heating tube, and a second cylindrical
Insert located within an opposite end of the cylindrical housing has an elongate passage extending axially of the cylindrical
housing. Downwardly convergent air passages In the second cylindrical insert have mouths distributed around the elongate
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(57) Abréege(suite)/Abstract(continued):
passage, at a lower end of the passage, and an air supply duct communicates through the cylindrical housing with the air outlet

passages. In use, air jets discharge from the mouths of the air outlet passages around an outlet end of a tip of an oxy-acetylene
torch Inserted through the elongate passage so that the flame of the oxy-acetylene torch is directed longitudinally of the
cylindrical heating chamber and does not impinge directly on the wall of housing. The useful life of the gas bolt heater Is thereby

substantially extended.
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ABSTRACT OF THE DISCLOSURE
A gas bolt heater for loosening large bolts and studs has a hollow cylindrical housing
defining a cylindrical heating chamber within the housing. A heating tube projecting from
one end of the housing has a longitudinal bore. A first cylindrical insert closing the lower
end of the chamber has a through opening communicating with the bore of the heating tube,
and a second cylindrical insert located within an opposite end of the cylindrical housing has
an elongate passage extending axially of the cylindrical housing. Downwardly convergent
air passages in the second cylindrical insert have mouths distributed around the elongate
passage, at a lower end of the passage, and an air supply duct communicates through the
cylindrical housing with the air outlet passages. In use, air jets discharge from the mouths
of the air outlet passages around an outlet end of a tip of an oxy-acetylene torch inserted
through the elongate passage so that the flame of the oxy-acetylene torch is directed
longitudinally of the cylindrical heating chamber and does not impinge directly on the wall

of housing. The useful life of the gas bolt heater is thereby substantially extended.
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GAS BOLT HEATER

The present invention relates to gas bolt heaters and, more particularly, to gas bolt heaters

which are intended for use in tightening and loosening studs and bolts.

The tightening of large studs and bolts in machinery, for example in turbines, heat
exchangers, compressors and pumps, is often extremely difficult and time-consuming since
such bolts and studs are subjected to high temperatures in use and, therefore, must be heated
to expand them to enable them to be sufficiently tightened during assembly of the machinery
or to be loosened during disassembly of the machinery. Since the machinery 1s required to
be periodically disassembled for maintenance and for routine inspection for insurance
purposes, and since it is necessary to remove the studs and bolts for this purpose, it is highly

desirable to be able to heat them so as to cause them to be longitudinally extended to

facilitate loosening of them.

It has, therefore, previously been proposed to provide bolt heaters for heating the studs and
bolts. Prior art bolt heaters include electric heaters, which are slow in operation, and gas bolt

heaters.

Prior art gas bolt heaters employ an oxy-acetylene torch to provide a flow of hot gases

through a hollow core of a stud or a bolt.

However, it has been found, in practice, that it is a substantial disadvantage of such prior art

gas bolt heaters that the flame from the tip of the oxy-acetylene torch can impinge on and

damage the heater.

According to the present invention, there is provided a gas bolt heater having a hollow

cylindrical housing defining a cylindrical heating chamber within the housing, a heating tube
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projecting from one end of the housing and having a longitudinal bore extending through the
heating tube, a first cylindrical insert closing the lower end of the chamber and located in one
end of the housing, the first cylindrical insert having a through opening communicating with
the bore of the heating tube, and a second cylindrical insert located within an opposite end
of the cylindrical housing at an upper end of the chamber, the second cylindrical insert
having an elongate passage extending axially of the cylindrical housing through the second
cylindrical insert. A plurality of downwardly convergent air passages in the second
cylindrical insert have mouths distributed around the elongate passage, at a lower end of the

passage, and an air supply duct communicates through the cylindrical housing with the air

outlet passages.

When the gas bolt heater according to the present invention is in use, air jets discharge from
the mouths of the air outlet passages around an outlet end of a tip of an oxy-acetylene torch
inserted through the elongate passage. In this way, the flame of the oxy-acetylene torch 1s
directed longitudinally of the cylindrical heating chamber, so that the flame does not impinge

directly on the wall of housing. The useful life of the gas bolt heater is thereby substantially

extended.

In a preferred embodiment of the invention, the elongate passage is dimensioned to snugly
receive therethrough the tip of the oxy-acetylene torch and has a length sufficient to hold the
tip so that the tip is co-axial with the cylindrical heating chamber. In this way, the oxy-
acetylene torch tip is held so that the flame of the torch extends along the axis of the

cylindrical heating chamber, thus further counter-acting damage to the wall of the heating

chamber by the flame.

Also, the through opening of the first cylindrical insert, in the preferred embodiment of the
invention, includes an outwardly open, downwardly convergently tapered mouth, which may
be frusto-conical in shape, and which facilitates flow of the hot gases from the heating

chamber through the elongate passage and into the heating tube with reduced turbulence.
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It has been found to be highly advantageous to provide a cooling air supply for cooling the
torch tip, since such cooling substantially increases the useful life of the torch tip.
Accordingly, a cooling air duct is connected to an upper end of the housing, which is
provided with an air outlet communicating with the cooling air supply duct, and the air outlet

is directed to discharge cooling air onto the torch tip.

The invention will be more readily apparent from the following description of a preterred
embodiment thereof given, by way of example, with reference to the accompanying

drawings, in which:-

Figure 1 shows a view in perspective of a gas bolt heater according to a preferred

embodiment of the invention;

Figure 2 shows a view taken in vertical cross-section through the gas bolt heater of Figure

l; and

Figure 3 shows a view taken in cross-section, similar to that of Figure 2, but showing the gas

bolt heater installed on a stud on a piece of machinery.

In the accompanying drawings, reference numeral 10 indicates generally a gas bolt heater

according to the preferred embodiment of the invention.

The gas bolt heater 10 has a cylindrical housing 12, defining a cylindrical heating chamber
14 in the interior of the housing. Also, the housing 12 has, at a lower end of the housing 12,

a cylindrical skirt 16 formed with gas outlet openings 18 distributed around the cylindrical

skirt 16.
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Within the cylindrical housing 12 there is provided, at a lower end of the heating chamber
14 and the housing 12, a first cylindrical insert 20 and, at an upper end of the heating

chamber 14, an upper cylindrical insert 22.

The lower cylindrical insert 20 is formed with an axial through opening 24, having an
upwardly open, downwardly convergently tapered mouth 26. The through opening 24
communicates with a longitudinal passage 28 extending through a heating tube 30, which
projects from the lower end of the housing 12 and which has an upper end in threaded

engagement with the first cylindrical insert 20.

The second cylindrical insert 22 is formed with an elongate passage 32, which extends
axially through the second cylindrical insert 22 and the lower end of which opens into the

heating chamber 14.

The second cylindrical insert 22 is formed with a plurality of downwardly convergent air
outlet passages 34, which at their lower ends have mouths 36 (Fig. 3) distributed around the
lower end of the elongate passage 32 and which, at their upper ends, communicate with an
annular recess 38 formed in the cylindrical periphery of the second cylindrical insert 22. A
first air supply pipe or duct 40, having one end extending in threaded engagement with and
through the wall of the housing 12 at the upper end of the housing 12, communicates with
the annular recess 38. The air supply pipe 40 is provided with an adjustable low pressure
regulator 42 and an adjustable high pressure regulator 44 for controlling supply of air through

the air outlet passages 34 to the annular recess 38.

A further annular recess 46 in the periphery of the second annular insert 22 communicates
with a cooling air supply pipe or duct 48 and with an outlet pipe 50. The cooling air supply

pipe 48 1is provided with an adjustable valve 49 and is connected to the high pressure

regulator 44.
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The elongate passage 32 of the second cylindrical insert 22 is dimensioned to snugly receive
a tip 52 of an oxy-acetylene torch (not shown). The torch tip 52 has a tapered outlet end 54

which, as shown in Figure 2, extends past the air outlet passage mouths 36.

When the gas bolt heater 10 is in use, as illustrated for example in Figure 3, the heating tube
30 is firstly inserted downwardly through a bore 56 forming a hollow core of a stud 58 and
its stud head 60. The stud 58 is shown, in Figure 3, in threaded engagement with the stud
head 60 and with a machine flange 62, with the stud 58 extending through a second machine

flange 64 for securing the flanges 62 and 64 to one another.

The oxy-acetylene torch tip 52 is then inserted downwardly through the elongate passage 32
in the second cylindrical insert 22, and the snug fit of the tip 52 in the passage 32 ensures that

the tip is held so that it is co-axial with respect to the housing 12 and the heating chamber
14.

Air supplied through the air supply pipe 40 is discharged from the air outlet passages 34
through the mouths 36, which are distributed around the lower end 54 of the tip 52, so that
the air is discharged downwardly along the lower end 54 of the tip 52 and, thus, causes the

flame (not shown) of the oxy-acetylene torch to be directed axially downwardly with respect

to the heating chamber 14.

The high pressure regulator 44 is adjusted to supply an air pressure of about 50 - 60 psi to
the low pressure regulator 42, which is adjusted to supply an air pressure of up to 3 psi to the
air outlet passages 34. By using the two pressure regulators 44 and 42 in this manner, the

pressure supplied to the air outlet passages 34 can be carefully controlled 1n order to operate

the apparatus efficiently.

The axial holding of the tip 52 by the second cylindrical insert 22 and the discharge of air

from the air outlet passage mouths 36 both assist in directing the flame of the oxy-acetylene
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torch axially of the heating chamber 14 towards the mouths 26 of the through passage 24
and, thus, into the longitudinal passage 28 of the heating tube 30, so that the flame 1s not

directed against the wall of the heating chamber 40, which would damage the wall of the
heating chamber 14.

Also, the downwardly convergent tapering of the mouth 26 facilitates flow of the hot gases

from the heating chamber 14 into the longitudinal passage 28 without undue turbulence.

The hot gas flowing downwardly through the heating tube 30 issues from the lower end of
the latter, within the bore 56, and then flows upwardly along the bore 56, around the exterior
of the heating tube 30, thus effectively heating the stud 58 and its stud head 60. On passing

upwardly from the bore 56, the hot gases are discharged laterally through the gas outlet
openings 18 in the skirt 16 of the housing 12.

Cooling air passing from the pipe 48 to the outlet pipe 50 is discharged by the outlet pipe 50
onto the exterior surface of the torch tip 52 for cooling the latter. This cooling substantially

increases the useful life of the torch tip 52.

The housing 12 is preferably made of titanium, to provide good heat resistance, and the

remaining components of the gas bolt heater 10 are made of stainless steel.




10

15

20

25

CA 02305601 2000-04-12

-7 -

Patent Claims

A gas bolt heater, comprising:-

a hollow cylindrical housing;

said housing defining a cylindrical heating chamber within said housing;

a heating tube projecting from one end of said housing;

said heating tube having a longitudinal passage extending through said heating tube;

a first cylindrical insert closing a lower end of said chamber;

said first cylindrical insert being located in said one end of said housing and having

a through opening communicating with said longitudinal passage of said heating

tube;

a second cylindrical insert located within an opposite end of said cylindrical housing

at an upper end of said chamber;

said second cylindrical insert having an elongate passage extending axially of said

cylindrical housing through said second cylindrical insert;

a plurality of downwardly convergent air outlet passages in said second cylindrical

insert;

said air outlet passages having mouths distributed around said elongate passage at a

lower end of said elongate passage; and
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an air supply duct communicating through said cylindrical housing with said air

outlet passages.

A gas bolt heater as claimed in claim 1, wherein said elongate passage I1s
dimensioned to snugly receive therethrough a tip of an oxy-acetylene torch and has

a length sufficient to hold said tip co-axial with said cylindrical heating chamber.

A gas bolt heater as claimed in claim 1 or 2, wherein said through opening ot said

first cylindrical insert includes an upwardly open, downwardly convergently tapered

mouth.

A gas bolt heater as claimed in claim 1, 2 or 3, wherein said air supply duct 1s

provided with a high pressure regulator and a low pressure regulator.

A gas bolt heater as claimed in claim 1, 2, 3 or 4, further comprising a cooling air

duct connected to said upper end of said housing.

A gas bolt heater as claimed in claim 5, further comprising an air outlet at said upper
end of said housing, said air outlet communicating with said cooling air duct through
said housing and being directed to discharge cooling air onto a tip of an oxyacetylene
torch inserted through said elongate passage.

A gas bolt heater, comprising:-

a hollow cylindrical housing;

said housing having an upper end and a lower end and defining a cylindrical heating

chamber within said housing;
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a heating tube projecting from said lower end of said housing;

said heating tube having a longitudinal passage extending through said heating tube;

a first cylindrical insert closing said chamber at said lower end of said housing;

said first cylindrical insert having a through opening communicating with said

longitudinal passage of said heating tube;

a second cylindrical insert located within an opposite end of said cylindrical housing

at an upper end of said chamber;

said second cylindrical insert having an elongate passage extending axially of said

cylindrical housing through said second cylindrical insert;

a first air supply duct communicating with said upper end of said housing; and

a cooling air supply duct communicating with said upper end of said housing.

A gas bolt heater as claimed in claim 7, further comprising an air outlet at said upper
end of said housing, said air outlet communicating with said cooling air duct through

said housing and being directed to discharge cooling air onto a tip of an oxyacetylene

torch inserted through said elongate passage.

A gas bolt heater as claimed in claim 7 or 8, wherein said elongate passage 1s
dimensioned to snugly receive therethrough a tip of an oxy-acetylene torch and has

a length sufficient to hold said tip co-axial with said cylindrical heating chamber.
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A gas bolt heater as claimed in claim 7, 8 or 9, wherein said through opening of said

first cylindrical insert includes an upwardly open, downwardly convergently tapered

mouth.

A gas bolt heater as claimed in claim 7, 8, 9 or 10, wherein said air supply duct is

provided with a high pressure regulator and a low pressure regulator.

s
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