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(54) GRIT BLASTING APPARATUS AND METHOD

(71) We, THORMACK ENGINEER-
ING LIMITED, aBritish Company of Bell-
brook Estate, Uckfield, Sussex, England, do
hereby declare the invention for which we
pray that a patent may be granted to us,
and the method by which it is to be performed
to be particularly described in and by the
following statement:—

The present invention relates to an ap-
paratus for grit blasting. In apparatus of grit
blasting already in widespread use, grit such
as sand is introduced into a jet of high
velocity working fluid, the working fluid
usually being water as this gives a more
effective blasting action than if the working
fluid is gaseous. Grit blasting can be used
for a variety of different purposes, for ex-
ample, cleaning masonry and cleaning rust
and old paint off iron or steel structures such
as, for example, bridges in preparation for
painting. The grit in the jet tends to abrade
and loosen material while the working fluid
itself causes loosened material to be carried
away from the zone which is being treated.

According to the present invention we now
provide a grit blasting apparatus comprising
a burner assembly including a flashback con-
dition combustion chamber in which the
combustion is complete within the combustion
chamber, at least one inlet for fuel and air
to said combustion chamber, an outlet of said
combustion chamber for a blasting jet of com-
bustion gases and a feed pipeline for feeding
a stream of grit into said blasting jet for
entrainment thereby.

We have found that a combination of the
hot working gas and grit gives a much greater
increase in effectiveness than it would be
reasonable -to expect from simply combining
a hot working fluid with a grit stream. Indeed,
apart from its quite surprising effectiveness,
the apparatus has a number of advantages
when it is used in applications such as pre-
paring iron or steel structures such as bridges
for painting or similar treatment. Thus in,
for example, the use of the apparatus to the
process of preparing a bridge for repainting,
the blasting jet is extremely effective in re-

moving old paint and rust leaving a surface
ready for painting, and it also has the ad-
vantage that unlike those prior methods which
use water as the working fluid, the metalwork
is left dry as soon as the blasting is complete.
Also, the metalwork is left in a warm condi-
tion which facilitates the use of epoxy-based
paints. Apart.from being more effective in
preparing the ‘metalwork surface than prior
methods which use water as the working
medium, this method also avoids another
problem which is encountered when using
water as the working medium, namely that
of new rust forming as the water left on the
metalwork after blasting evaporates.

In a preferred embodiment of the inven-
tion, the combustion chamber is annular, com-
prising an outer tubular wall, an inner tubular
wall, a first annular end plate connected to
said outer and inner tubular wall, an igniter
on said first end plate, a second annular end
plate connected to said outer and inner walls,
at least one inlet for fuel and air to the space
formed ‘between the outer and inner tubular
walls, at least one jet forming aperture in
said second end wall, and a feed pipeline for
feeding a stream of grit into said jet for
entrainment thereby.

The inner and outer tubular walls and a
first and second annular end plate are to be
made of a material suitable to withstand the
temperature, typically 1,760°C which occurs
during combustion of the material. A suitable
material is the nickle, chromium, iron and
titanium alloy sold under the Trade Mark
ICONEL 600. - )

The feed pipeline for the grit preferably
passes through the inner tubular wall and is
radially spaced therefrom, so ‘that it is not
directly subjected to the high temperature
within the combustion chamber. This pipe-
line is advantageously made of mild steel
which is case hardened on the interior surface
to prevent abrasion by the sand or other
grit.

In order that the present invention may
more readily be understood, the following
description is given, merely by way of ex-
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ample, reference being made to  the In usc, the fucl/air mixture is completely
accompanying drawings, in which: — burned in a flash-back condition within the

Figurc 1 is a somewhat schematic cross- combustion chamber and the hot gases thus
section though onc embodiment of burner produced issue from the nozzles 20 at a high

5 assembly of an apparatus according to the temperature and velocity. Typically the tem- 70
invention; and perature of the hot gases will be approximately
* Figure 2 is a grit-blasting apparatus in-  1,760°C within the chamber and 1,650°C on
corporating the burner assembly of Figure 1.  exit therefrom and the gases will issue from

The burner assembly 10 shown in Figure  the nozzle at a velocity of approximately 900

10 1 comprises an annular combustion chamber  metres per §econd. Since combustion is com- 75
11 defined by an inner tubular wall 12 and pleted within the chamber the flame is con-
an outer tubular wall 13 as well as by a tained in the chamber and protected from
first annular end wall 14 and a sccond annular  adverse environmental conditions. During
end wall 15. start up, the mixture within the chamber is

15 At diametrically opposite locations, the ignited by temporarily connecting the spark 80
outer tubular wall 13 is provided with inlet plug 19 to a suitable portable source ‘."f high
ports 16 and 17, whilst the first end wall  voltage, such as a battery operated.mbrator.

14 is provided with a threaded aperture 18 Once the combustion chamber is heated
for accommodating a spark plug 19. up and stable combustion has been achieved,

20 The sccond end wall 15 has a plurality, the delivery of the sand by the conduit 24 85
for example 6, equally circumferentially spaced  can be commenced. The sand can be delivered
nozzle forming apertures 20 which are in-  positively by means of a screw or vane
clined to the axis 21 of the burner assembly  conveyor or by using compressed  air as a
at an angle of approximately 10° to 15° and  carrier fluid. As an_alternative to positive

25 in a preferred construction according to the  delivery of the sand, it can be sucked through 90
invention at an angle of 11 1/80, th? _tubc %2 .by virtue of the‘ low pressq.re

Extending axially within the inner annular  existing within the central region of the jet
wall 12 is a sand supply tube 22 which is of hot gases issuing from the nozzles 20. In
welded with an annular weld 23 to the end ~ some arrangements the sand can be gravity

30 wall 15 and extends upwardly in spaced re-  fed to the burner assembly. Sand passing down 95
lation to the inner wall 12. A sand supply the tube 22 is prehcated slightly due to the
conduit 24 is connected thereto by a pipe radiant heat 12 from the inner wall of the
fitting 25. combustion chamber heating the tube 22.

The parts 12, 13, 14 and 15 of the burner ~ The sand exiting from the lower end of

35 assembly should be made of a material which  the tube 22 is mixed with a jet of hot gases 100
can withstand high temperature and a pre- from the combustion chamber to form a com-
ferred material is an alloy of metal, chromium, bined jet of high velocity hot gases and hot
iron and plutanium sold under the Trade sand. This combined jet can then be directed
Mark “INCONEL 6007, suitabie to with- at a sur_face which requires treatment such

40  stand the temperature of the fucl/air mixture s abrasion or cleaning. The apparatus has 105
which burns therein. The pipe 22, on the been found to be particularly effective for
other hand, is advantagcously made of mild removing rust and old paintwork from iron
steel casc hardened on its inner surface to and steel structures which are being pre-
withstand the abrasive effect of the sand. pared for repainting. One advantage of carry-

45 The members 12, 13, and 15 are connected Ing out the preparation for pamnting in this 110
together, for example, by means of a tungsten ~ Way is that the metal work is left dry and
incrt gas (TIG) weld. The upper end plate ~Warm, the latter being an important factor
14 can be connected in any suitable manner ~When the metal work is to be repainted using

50 e.g. by means of a securing cap (not shown). epoxy based paints.

The connection illustrated in Figure 2 in-
volves a fuel air mixture supply linegu28 which WHAT WE CLAIM IS:— N 115
is divided to form two sub-lines 26 and 27 1. A grit blasting apparatus comprising a
connected respectively to the ports 16 and burner assembly including a flashback con-
17 by suitable couplings. dmo‘n combustion cham‘t_)er' in which the com-

55 Pressurised fuel, preferably propane gas bustion is complete within the combustion
at 1.76 kilogrammes per sq. cm gauge pres- Cchamber, at least one inlet for fuel and air 120
surc from a tank 34 and air at 3.52 kilo- to_said combustion chamber, an outlet of
grammes per sq. cm gauge from a compressor said combu'stlon chamber for a b.lasU:ng th
33 arc delivered via respective pressure regu-  Oof combustion gases and a_feed pipeline for

60 lators 32 and 31 and metcring valves 30 and  feeding a stream of grit into said blasting
29 to the mixer conduit 28 before being fed Jjet for entrainment thereby. 125
to the combustion chamber 11. 2. Apparatus according to claim 1, wherein

The conduit 24 is connected to a pres- the combustion chamber is annular, compris-
surised supply 35 of sand, or other grit, and ing an outer tubular wall, an inner tubular

65 air. wall, a first annular end plate connected to
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said outer and inner tubular wall, an igniter
on said first end plate, a second annular end
plate connected to said outer and inner walls,
at least one inlet for fuel and air to the space
formed between the outer and inner tubular
walls, at least one jet forming aperture in

said second end wall, and a feed pipeline for.

feeding a stream of grit into said jet for
entrainment thereby.

-3. Apparatus according to claim 2, wherein
said feed pipeline comprises a pipeline pass-
ing through and radially spaced from said
inner tubular wall.

4. Apparatus according to claim 2 or 3,
wherein two inlets for fuel and air are pro-
vided, at diametrically opposed locations in
opposite sides of said outer tubular wall.

5. Apparatus according to claim 3 or 4,
wherein said second end plate comprises a

plurality of jet forming apertures arranged
in an annular array and inclined inwardly
towards the axis of said apparatus.

6. Apparatus according to claim 5, wherein
said feed pipeline is arranged to feed grit
into the space within said jet forming
apertures.

7. Apparatus according to any one of claims
2 to 6, wherein said igniter comprises a spark
plug arranged in said second annular wall.

8. Grit blasting apparatus substantially as
hereinbefore described with reference to and
as illustrated in the accompanying drawings.

J. A. KEMP & CO,,
Chartered Patent Agents,
14 South Square,
Gray’s Inn,
London WCIR 5SEU.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A. 1AY, from
which copies may be obtained.
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COMPLETE SPECIFICATION

This drawing is a reproduction of
the Original on a reduced scale
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