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€9 Wetbiasting apparatus.

@ The apparatus comprises an abrasive hopper (1) pressur-
ised by compressed air to deposit abrasive into a compressed air
stream from a source thereof; and a pneumatic motor (21) driven
from said source and driving two pumps (23, 41), namely, a pump
{23) pumping water (acting as a damping fluid) from a tank (25),
into the compressed air stream via an atomisation nozzle and a
pump (41) for pumping a liquid additive from a tank (43) into the
water. Preferably, the motor (21) is a fixed displacement variable

speed device operated at a constant pressure, and the additive
pump (41), a variable displacement device operated by the
exhaust from the motor (21).
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WET BLASTING APPARATUS.

~ DESGRIPTION.

= _ C—

= The présent invention relates to abrasive/air
blasting apparatus.

Dry abrasive blasting techniques, e.g. sand
blasting, are well known and have been used for many

~ years for cleaning or preparing surfaces for various
~ _purposes. They are capable of treating large areas

relatively quickly, but they do have the disadvantage
of producing a wide dispersion of the debris from

the surface and of the dust formed by the abrasive
particles after impact on the surface, In some
circumstances, this may make it unfeasible to use the
technique.

7 It is also known to blast surfaces with high-
pressure water or air jets; the jets producing an
abrasion of the surface due to the high pressure at
which they are used; and these techniques generally
avoid the disadvantage of the conventional dry blasgt-
ing technique. However, they require apparatus
capable of generating preséures of some thousands of
pounds per square inch and they are not capable of
%reating large areas at an acceptable rate.

It is an object of the present invention to modify
the conventional dry blasting technique to avoid the
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disadvantage of dispersion.

It is a further object to modify the conventional
dry blasting technique also to improve the efficiency
of that technique in the amount of abrasive that needs
to be utilised,

It is also an object of the present invention to
provide apparatus for abrasive/air blasting a surface,
in which a damping liquid is entrained in a compressed
air stream employed to carry the abrasive so as to
distribute the ligquid in the compressed air stream,
whereby dust and debris arising from the blasting of
the surface is substentially localised.

It-is—aise—an object of the present invention
to provide such apparatus cSEETEEfﬁ§:§;ﬁ‘ﬁ?§fﬁ€¥;fdrz;«

the container to the damping liquidy +the pump prefer-
ably being a variable displacement pump by variation

of the stroke‘Qfgwhi&h.the~ra%ioﬁo£\additive to damp-
ing liquid can be varied: and it iéEszu;thgghobject

of the present invention to provide the variable T — -

displacement pump in a form which permits running
adjustment of the stroke thereof,

It is also an object of the present invention
to provide such apparatus in which the damping liquid
and the abrasive feeds (and the additive feed, if
additive is used) are made dependent on the source of
compressed air so thet any pressure fluctuation in
that source affects all the feeds to an equal extent.

It is also an object of the present invention to
provide such apparatus in which the damping liquid is
pumped into the compressed air by a variable speed,
pneumatically operated pump operated via a flow and
Pressure regulation means whereby running adjustment
may be made to the pumping rate of the pump.

It is also an object of the present invention to
empioy the pneumatic exhaust from the variabdle spe=d

a liquid additive and a pump to pump the additive from
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pump to operate the variable displacement additive
pump.

Briefly, the invention provides apparatus com-
preising a conduit through which a stream of compressed

-air is passed to a blast nozzle, a hopper for abrasive

particles to deposit the particles into the compressed
air stream in the conduit, the hopper being pressur-

~ized by a source of compressed air, a conbtainer for

damping liquid and a pneumatically operated pump
driven from said source of compressed air via a
pneumatic motor to pump the liquid through an atom-
ising orifice into the compressed air stream so as to
distribute the liquid therein, whereby the jet of
compressed air/abrasive leaving said nozzle and
impinging on the surface to be treated is damped on
impact and dust and debris arising from the blasting
is substantially localised.

Usually the liquid will be water and, in many

 instances, this may make it desirable to use an add-

itive with,the liquid. For instance, in cleaning a
painted metal surface down to the bare metal, it is
desirable that the water should contain a corrosion
inhibitor. It is preferred in the present invention
that the additive and the water be fed from separate
containers so that the proportions of the liquid and
additive can be adjusted and that the additive be
metered into the damping liquid to be fed inté the
compressed air stream by a pump driven by the pneu-
matic motor so that again any fluctuation in the
pressure of the compressed air will affect the supply
of additive in the way that it does the supply of
abrasive and of the liquid. A presently preferred
additive for use as a corrosion inhibitor is aqueous
sodium nitrate.

The present invention will now be described, by
way of example only, with reference to the accompany-
ing drawings, in which:-
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Fig. 1 is a diagrammatic sketch of an apparatus
according to the invention;

Fig. 2 is a sectional elevation of part of the
apparatus of Fig. 1,

Fig. 3 relates to a modification of the embodi-
ment of Figs. 1 and 2 and shows the modification in
diagrammatic elevation; amd

' Fig. 4 shows, in section, a fragment of the
modification of Fig. 3.

Referring now the drawings, the apparatus com-

prises a hopper 1 for holding abrasive particles.

The hopper receives a supply of compressed air from

a compressor (not shown) via a pressure reservoir tank
5, a conduit 4, feed valve 7, air pressure control
unit 9 and remote control safety valve 1l. The
compressed air pressurises the hopper, the hopper

top being closed for this purpose, and passes from the
hopper via conduit 13 to a blast outlet 15 to which

a blast nozzle may be connected, for instance, by
means of a flexible tube. 7

The bottom of the hopper opens into conduit 13
via a feed valve 17 so that abrasive particles fall
from the hopper into the compressed air stream and
are entrained therein.

The pressure reservoir tank is also connected to
a pneumatic motor 21 which drives a water pump 23;
the pump drawing water from a tank 25 via a conduit

- 27 and feed valve 29 and delivering water from the

tank to a conduit 31 through which the water passes
via a control valve 33, a non-return valve (not shown)
and a nozzle (further described hereinbelow)into the
conduit 13 by means of a "Y" joint formed between the
conduits 31 and 13. By this means, the water is
atomised and is distributed in the compressed air
stream in conduit 13 over substantially the entirety
of the cross section of the conduitb. Between the
water pump and the control valve installed in conduit
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31, a relief wvalve 35 is prov;hed connected by
conduit 37 to the water tank so that water is fed
back to the tank in the event that an excess pressure
arises in conduit 31 upstream of the conduit control
valve 33. -

The pneumatic motor also drives & pump 41 drew-
ing an additive from tank 43 via conduit 45 and
control valve 47 installed therein and feeding the
withdrawn additive into cond%%t 27 drawing water from
the water tank. ©

As will be evident from the above, the rate of
feed of the abrasive particles and the water and the
additive is dependent on the pressure of the compressed
air stream. Consequently, any variation in the
pressure of the compressed air stream will affect the
feed of those materials equally so that they are
maintained in constant proportions in the compressed
air stream exiting from the blast outlet. It will
be understood that the gearing between the wabter pump
and the additive pump will determine’ the ratio of
water/additive feed for any gi%en setting of control
valves 29, 47.

Referring now to Fig. 2, the nozzle 51 provides a
through passage 53 the cross section of which is
considerably reduced in relation to the cross section
of conduit 31 upstream of the hozzle so that the liquid
passing through the nozzle is atomised and delivered
into the conduit 13 in the form of a find spray. The
nozzle is supported in a noézzle holder 55, forming
part of conduit 31; welded to conduit 13 at a suitable
hole formed therein and providing an internal boss
57 on which seats an annular flange 59 formed on the
body of the nozzle. Upstream of the internal boss,
the nozzle holder is internally screw threaded; and

the nozzle is held in place in the nozzle holder by an
externally screw threaded nozzle retainer 61, also
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forming part of conduit 31, screwed into the nozzle
holder., To facilitate screwing of the nozzle
retainer, it is formed with an integral nut 63 to
receive a suitable spanner.

The section of conduit 31 between the nozzle
retainer and the one-way valve is formed by a flex-
ible tube to make it convenient to install and remove
the nozzle retainer.

An advantage of the illustrated apparatus is its
flexibility in use. The feed rates of all the
materials, that is, the compressed air, the abrasive
particles, the water and, if used, the additive can
be independently set to give whatever volumes are
suitable for the job to be performed i.e. by adjust-
ment of the hopper feed valve and the control valves
29, 33 and 47. The apparatus also permits the
relative proporations of the materials to be maintained
during operation in spite of any fluctuations in air
pressure of the compressed air.

The additive to be used will be dependent on
the particular job to be performed by the apparatus.
If a metal surface is to be treated at least to the
extent of exposing bare metal, the additive will be
a corrosive inhibitor. Alternatively, it could be a
detergent, for instance, if the treated surface needs
to be freed from oil or grease, or a wood preservative
if the surface to be treated is a wood surface, or a
disinfectant if the surface to be treated is to be
left sterile. It will be understood that it may be
appropriate to use more than one additive, for instance,
both a detergent and a corrosion inhibitor.

In an arrangement as above described, as intimated,
running adjustments may be made by valves 29, 33 and
47 but with the valves commonly employed for this
purpose, it may not be possible, in some instances at
least, to determine the amounts to be metered with
sufficient precision. Further, the commonly
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available liquid pumps suitable for use as the
additive metering pump would not permit adjustment

of the ratio in which the additive is metered in
relation to the amount of water being used while the
apparatus is workingj; nor would the pneumatice motor
arrangement employed permit a running adjustment.

A development of that embodiment, therefore, is
intended to permit running adjustments to be made both
to the quantity of water being pumped and the ratio in
relation thereto of the additive, with requisite
accuracy.

Turning now to Figs. 3 and 4, in the modifica-
tion the pneumatic motor and water pump are in the
form of reciprocating piston devices and are housed
in a common casing 71 The motor comprises a piston
74 housed in a cylinder 76 formed by the casing and
the pump comprises a piston 78 housed in a cylinder
80 also formed by the casing; the two pistons being
connected by a common piston rod 82 supported in
bushes 84, 86, 88 mounted internally of the casing.
The cylinder 76 below the bush 84 (as viewed in Fig.
3) forms a valve chamber receiving compressed air
through input 90 via line 7%, air pressure regulator
75 and air-flow regulator 77. The valve 92 in the
chamber is a change-over-valve arrangement, in this
instance, of a conventional trip type, which operates
so that in one position, it ducts compressed air via
an external line 94 to the top side of the piston and
connects an internal bore 96 to an exhaust port (not
visible in Fig. 3) to vent the underside of piston
74 in order to effect adownward stroke of the pump,
and so that in a second position, it connects line
94 to the exhaust port to vent the top side of the
piston 74 and ducts compressed air via bore 96 to the
underside of the piston 74 to effect the up stroke of
the pump. The surface area of the top side of the
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piston 74 is larger than the surface area of the
bottom side of the piston 78, for instance in the
ratio of 4.4:1, which enables the pump readily to
maintain an adequate pumping rate of the water pump
despite any fluctuations in the pressure of the
compressed air precipitately dropping the pressure
e.g. due to a poor compressor.

The water pump receives water from source via
a ball valve 98 and discharges through conduit 100
connected to the pump cylinder; +the pump piston
comprising a flexible valve member 102 to admit water
past the piston to flow thereabove on the down stroke
of the piston but to force the water‘thus admitted
above the piston through the conduit 100 and to
induct a further amount of water through ball valve
98 on the up stroke of the pump.

The exhaust of air from the exhaust port of the
pneumatic motor is used to drive the pump, in this
instance, indicated by the reference numersl 81, for
metering the additive. The additive pump draws
additive from the container 43 as shown in Fig. 1 and
the outlet of the pump is connected at a port (not
shown in Fig. 3) to conduit 100 through which water is
discharged from the water pump so that the conduit
outputs a mixture of additive and water which is fed
to the blast outlet in the manner described in
connection with Fig. 1.

The pneumatic motor is intended to operate at a
constant air pressure as determined by the airflow
regulator; the value of the constant pressure being
set by the air pressure regulator according to the
work being carried out. Because of this, the
pneumatic motor operates as a variable speed device
the speed of which can be adjusted during operation
simply by altering the value of the input pressure

at the air pressure regulator i.e. as the input
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pressure is lowered the speed of the pump drops to
lower the water pumping rate and, conversely, as

the inpub pressdfe increases, the speed of the motor
increases to increase the water pumping rate.

Because the additive metering pump is fed from the
exhaust from the pneumatic motor, its pumping rate

is also determined by the pumping rate of the water
pump. However, the ratio of the additive in relation
to the amount of water being pumped is not determined
solely by the speed of the operation of the pneumatic
motor since the additive metering pump is arranged as
a variable stroke device the stroke of which can be
varied during operation of the pump. In this
connection, reference is now made by Fig. 4. The
additive metering pump comprises a casing 91 forming

a cylinder 93 housing a piston 95 reciprocation of
which sets the pump in action; +the pump has an inlet
97 drawing additive in from the additive container and
discharging the additive at an outlet 99, The casing
comprises'a bore 101l disposed radially of the axis of
the piston to admit exhaust air from the pneumatic
motor to the cylinder 93 to drive the piston on its
forward stroke, that is, to the left as shown in Fig.
43 and the piston is returned by a spring 103 mounted
around a rod 95' carried by the piston. The pump
casing provides a chamber 105 disposed coaxially of
the piston rod and housing the spring. The chamber
forms a shoulder at the forward end thereof against
which a respective end of the spring abuts, and the
piston rod carries a plug 107 therein to provide at
the rearward end of the rod an annular flange 107'
extending radially of the piston rod and one face of
which acts as an abutment for the other end of the
spring. The opposite face of the flange abuts
against a further shoulder formed by the chamber 105
at the rear end thereof; _and, in the portion of the
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pump casing defining the chamber 105, an exterior
thread 111 is formed on which is received a captive
handle 113 so that by rotating the handle in one
direction it is displaced axially forwardly and by
rotation in the opposite direction it is displaced
axially rearwardly. The plug secured to the piston
rod is also formed with a rearwardly extending pro-
jection 115 abutting in a handle recess 117.
Thereby, rotation of the handle to displace it
forwardly moves the piston 95 to a more forward
position against the bias of the spring and prevents
the piston being drawn back beyond this position by
the tension in the spring. It thereby shortens the
stroke of the pump. Conversely, by rotating the

~handle to move it rearwardly, the piston 95 is drawn

to a more rearward position under the spring bias,
thereby lengthening the stroke of the pump. Because
of the construction of the additive pump, this ad-
justment of the stroke can be effected quite readily
during operation of the pump. Further, it not only
permits & running adjustment to be made, but also
permits a wide choice of ratio of additive to water
for any given speed of the pneumatic motor.

With the arrangement as above-described, a-
considerable flexibility is provided in the choice of
operating ratios of water to abrasive and of additive
to water and it lends itself to remote control of
these parameters or even automatic control as deter-
mined by a program.

Although the variable stroke additive pump as
above-described, has proved to be an efficacious form
of variable displacement pump it will be understood
that the present invention is not limited to the
provision of a running adjustment of the additive in
this form, nor to the provision of a running adjust-
ment of the water by means of the constant pressure
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pneumatic motor although, again, the motor and water
pump combination as described has proved to be an
efficacious one. It will also be understood that it
is not being asserted that the above-mentioned
modification resides in any way in the design per se
of the pneumatic motor or the water pump, the design
being largeiy conventional., However, the
modification does reside, in part, in the choice of
the motor and pump combination having the differential
piston area, the mode of operating the pneumatic
motor at a constant pressure and in feeding the add-
itive feed pump from the exhaust of the pneumatic
motor.

It will be evident to people skilled in the art
that the described embodiments are capable of modifi-
cations, and it will be understood that all such
modifications are within the spirit amnd scope of the
present invention.



10

15

20

25-.

0086616

- 12 -
" CLAIMS:
5. Apparatus for abrasive blasting a surface, the apparatus

comprising means for forming a stream of compressed air; means for
supplying tb the stream of compressed air abrasive particles to en-
train the abrasive particles in the compressed air stream and

means for supplying the stream of compressed air with the entrained
abrasive particles so as to permit the stream to be directed through
a blast nozzle; characterised in that the apparatus also comprises
means (21, 23, 71) for supplying liquid to the compressed air

gstream to entrain the liquid in the stream.

2e Apparatus according to c¢laim 1, further comprising a pneuma-
tically operated pump (41, 81) for supplying additive in liquid
form indirectly to the compressed air stream by pumping additive
into the liquid to be entrained in the compressed air stream; the
pump being a variable displacement pump.

e Apparatus according to claim 1 or 2, wherein a pump (23,

71) is provided to supply ligquid to the compressed air stream; said
pump being a fixed displacement, variable speed, pneumatically
operated pump, the speed of which, for any given pneumatic supply
pressure, is dependent upon the back pressure against which the
pump is working. ]

4, Apparatus according to claim 3, wherein the apparatus further
comprises means (75, 77) for regulating the pneumatic supply to the
liquid supply pump so as to maintain the operating preassure of the
pump at a predetermined and constant value.

Se Apparatus accoring to claim 3 or 4, wherein said liquid supply
pump comprises a first piston (74) operating in a chamber (76) and
constituting an air motor and a second piston (78) operating in a -
chamber (80) and constituting a liquid pump; the first piston and the
second piston being rigidly connected together (via 82) so that the
first piston (74%) drives the second piston (78) via the rigid
connection; and wherein the first piston (74) has a substantially
larger working surface area than has the second piston.

6. Apparatus according to claim 5, wherein the area of the

working surface of the first piston to that of the second piston is
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in the ration of 4.h:1.

7 Apparatus according to claim 3 or any of claims 4 to 6, as
dependent on claim 2, wherein means are provided for operating

said additive supply pump; said means being constituted by means
for feeding compressed air exhausted by the pump of the liquid
supply means, whereby the operating speed of the pneumatically
operated pump of the additive supply means is determined by the
operating speed of the pump of the liguid supply means.

8.  Apparatus according to claim 2 or any of claims 3 to 7 as
dependent thereon, wherein said pump for supplying additive
comprises a piston (95) formed with a piston rod (95') housed in a
housing (91) a part (113) of which is disposed to act as a stop for
the end of the piston rod (95') remote from the piston; said hous-
ing (91) is formed so that said part (113) thereof can be displaced
in a direction towards and away from the piston thereby to vary the
stroke of the piston; and the additive supply pump is fluid-
pressure operated solely on the force stroke of the pump; said
housing (91) containing a coiled spring (105) mounted concentrically
of said piston rod and arranged to effect the return stroke of the
piston of the pump.

9. Apparatus according to claim 8, wherein said part (113) of
said housing is manually positionable.

10. Apparatus according to claim 9, wherein said housing (91) of
the additive supply pump comprises a cylindrical portion (93)
housing said piston rod (95') and the cylindrical portion (93) is
externally screw-threaded (111); and wherein said manually positionQ
able part (113) of said housing comprises a cap (113) having an
internally screw-threaded skirt received on the screw thread (111)
of said cylindrical portion (93) of the housing, whereby said pgrt
(113) of the housing may be displaced in a direction towards and
away from said piston by rotation of the cap on said cylindrical
portion (93) of the housing. '

11. Apparatus according to any of the preceding claims, wherein
said means (21, 23, 71) supplying liquid to the compressed air
stream further comprises a nozzle (51) through which said liquid

is pumped by said pump (23, 71) so as to atomize the liquid as it
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enters the compressed air stream and so as to distribute the
atomized liquid throughout the cross-section of the compressed
air stream.
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