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Coating system.

@ A powder coating system comprises an en-
closure (3) with an opening in a base portion
thereof. The opening provides communication
between the enclosure (3) and an excess pow-
der collection receptacle positioned, in use,
below the enclosure. The opening is closed by a
vibrating sieve member (7). Excess powder ac-
cumulates in the base of the enclosure (3) and is
sieved through the sieve member (7) into the
collection receptacle.
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This invention relates to powder coating, and in
particular to a powder coating enclosure and system.

Powder coating is widely used for the application
of coatings or finishes to a wide variety of articles.
Powder coating systems generally comprise an en-
closure within which the article to be coated is mount-
ed or suspended. The enclosure serves to prevent es-
cape of powder to the environment. Extraction sys-
tems are provided to remove and capture excess
powder. These comprise fabric filters, cyclones or re-
verse jet cartridge filters. In all cases, the spraying
process takes place under a reduced pressure gener-
ated by the extraction system and the powder-laden
air is intercepted at some point external to the enclo-
sure.

All such known systems suffer from certain dis-
advantages. They are, to varying degrees, mechani-
cally complex. The enclosures require regular clean-
ing, and very thorough cleaning between uses of
powders of differing colours. This results in consider-
able periods of 'down-time’. The alternative, viz ded-
icating each system to one colour only, necessitates
very considerable capital outlay in the provision of
multiple systems which furthermore occupy consider-
able space.

There has now been devised a powder coating
system which overcomes or substantially mitigates
these disadvantages.

According to the invention, there is provided a
powder coating system comprising an enclosure with
an opening in a base portion thereof, said opening
providing communication between the enclosure and
an excess powder collection receptacle positioned, in
use, below the enclosure, said opening being closed
by a vibrating sieve member.

The coating system according to the invention is
advantageous primarily in that it is of relatively simple
construction. Partly for that reason, the proportion of
excess powder which is recovered for re-use is very
high. In addition, the excess powder is sieved as it
passes into the collection receptacle, removing any
extraneous material and breaking up any agglomer-
ates.

The enclosure may be of any material which is im-
permeable to the material being sprayed, eg metal or
plastics material. However, it is particularly preferred
that the enclosure should be of flexible material such
that the enclosure is capable of being folded up. This
enables the enclosure to be removed from the system
and folded away, and then replaced by another enclo-
sure dedicated to spraying of powder of a different
colour. In this way, the problems of cleaning associ-
ated with conventional coating systems prior to colour
change are overcome. When the colour of the powder
being sprayed is to be changed, all that has to be done
is detach and fold away the enclosure, and replace it
with the enclosure used for the new colour. Changing
the enclosure therefore takes only a few minutes, and
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when folded away the previous enclosure occupies
very little space.

As an alternative to folding of the enclosure, it
may be preferable, particularly for larger-sized enclo-
sures, to store the enclosures in an unfolded condi-
tion, eg suspended from a rack. The rack may then be
stored in a suitable enclosure.

It may be preferable to store enclosures which are
not in use in units with low-temperature heating. This
has been found to maintain the enclosure and filter in
optimal condition.

Suitable flexible materials for the enclosure are
fabrics. It is particularly preferred that the enclosure
should be of a fabric which is resistant to the build-up
of static charge. An example is fabric which incorpor-
ates carbon fibre threads which earth the surface of
the fabric. Such fabric is commercially available and
is used, for example, in the manufacture of clothing
used in environments where build-up of static charge
would be hazardous, eg on oilfield installations. Pro-
vision is preferably made for good earthing connec-
tion of the enclosure to its surroundings. The fabric
may also be coated with materials such as PTFE to
facilitate cleaning and to reduce any tendency for
powder to build up on the internal walls of the enclo-
sure. The enclosure may be manufactured in the de-
sired shape by conventional stitching or welding.

In another embodiment, the enclosure may be of
a material such as paper, and simply be disposed of
after use. In other cases, particularly where the sys-
tem is used only for a single colour, the enclosure may
be partly of a rigid material such as steel, with only
part, eg just the base, being flexible.

A flexible enclosure will generally be supported
on an external framework. Suitable means are there-
fore provided on the enclosure for connection to the
framework in such a way that the enclosure is stretch-
ed to its desired configuration. The enclosure is also
provided with various apertures and/or windows for
introduction of the article to be coated and the powder
spray, and for viewing or illumination. Any such aper-
tures can preferably be closed off by suitable fasten-
ers, eg zip fasteners, ties or touch-and-close (VEL-
CRO-type) fasteners.

Vibrating motion may be imparted to the sieve
member by an external vibrator unit of generally con-
ventional construction. The sieve member and vibra-
tor mechanism may be dedicated to the enclosure, or
may be detachable therefrom so as to be useable with
each of a range of enclosures.

In use, a receptacle for sieved powder is located
below the vibrating sieve member. The sieve member
may be connectable, either directly or via a suitable
adapter, to a conventional powder box as delivered by
the powder manufacturer, or to a proprietary powder
container. This directs the sieved powder directly to
a receptacle in which it may be stored and re-used.

The receptacle into which the sieved powder falls
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may be provided with means for automatically return-
ing the powder to the gun used to spray the powder
into the enclosure.

An article to be coated is suspended or mounted
within the enclosure, and may be positioned either
manually or using a conveyor. The conveyor may be
a dead end in-and-out conveyor or a through convey-
or.

Air is preferably drawn through the enclosure by
an extraction unit fitted to the support framework.
This draws air through a filter, taking with it any ex-
cess powder which has not fallen to the sieve. The fil-
ter preferably forms part of the enclosure so that the
extraction unit is on the clean side of the filter. In this
way, excess powder and other contaminates are re-
tained in the enclosure. The extracted air may be
vented directly back into the immediate environment,
eliminating the need for any permanent ductwork sys-
tem.

Preferably, the extraction unit operates intermit-
tently or periodically to reverse the flow of air through
the filter, thereby dislodging accumulated contamin-
ate and allowing it to fall to the sieve. Reversal of the
air flow may take place at regular intervals or may be
triggered by a sensed fall in throughput.

As an alternative, in heavy duty processes the fil-
ter may be cleaned by an air knife connected to a
mechanism which draws the air knife across the back
of the filter. The air knife may be powered by a high
pressure fan or compressed air and imparts a clean-
ing action from the back of the filter over a narrow
strip, lifting powder from the filter and discharging it
into the base of the booth.

According to a preferred aspect of the invention,
there is thus provided a powder coating system com-
prising a support frame on which is mounted an ex-
traction unit, a flexible enclosure supported on the
frame, a wall of the enclosure incorporating a filter
panel adapted for connection to the extraction sys-
tem, and the enclosure having an opening at a base
portion thereof, which opening is closed by a sieve
member, means for imparting vibratory motion to said
sieve member, and an excess powder receptacle
positioned below said sieve member.

According to another aspect of the invention,
there is provided a flexible enclosure for use in a pow-
der coating system as defined above, a wall of the en-
closure incorporating a filter panel, and the enclosure
having an opening at a base portion thereof, which
opening is closed by a sieve member.

The invention will now be described in greater de-
tail, by way of illustration only, with reference to the
accompanying drawings, in which

Figure 1 is a perspective view of coating system

according to the invention, showing how a folded

enclosure is fitted to a support unit prior to use;

Figure 2 is a perspective view of the system of

Figure 1, with the enclosure in the operating pos-
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ition;

Figure 3 is a view in side elevation of the coating

system as shown in Figure 2;

Figure 4 is a view in front elevation of the coating

system as shown in Figure 2; and

Figure 5 shows the steps in the removal of the en-

closure from the coating system of Figure 2.

Referring first to Figure 1, a powder coating sys-
tem comprises a tubular steel support framework 1
on the back of which is mounted an extractor unit 2.
An enclosure pack 3 is fitted to the extractor unit 2
and secured by means of catches 4. The face of the
enclosure pack 3 which is offered up to the extractor
unit 2 is a rectangular filter panel which forms part of
the rear wall of the assembled enclosure. The enclo-
sure is formed from anti-static fabric.

The enclosure is unfolded from the pack 3 and
secured to the framework 1 by flexible ties such that
it adopts the configuration shown in Figure 2. The en-
closure has a frontal opening 5 and a transparent win-
dow 6 in its roof. A door panel is provided for the fron-
tal opening 5. After assembly of the enclosure, the
door panel is rolled down and secured by ties, leaving
the frontal opening 5 open as shown in Figure 2. The
base of the enclosure has a central opening to which
is clamped a circular sieve 7. A support rod 8 is fitted
to the front of the framework 1 and extends into the
frontal opening 5.

In use, a suitable receptacle (not shown) is fitted
to the underside of the sieve 7, and the sieve is con-
nected to a vibrator unit. The extractor unit 2 is switch-
ed on and air is drawn into the enclosure through the
frontal opening 5 and out through the filter panel in
the rear wall of the enclosure. An article to be coated
is suspended from the support rod 8 and powder is
sprayed into the enclosure through the frontal open-
ing 5. Excess powder falls under gravity to the base
of the enclosure where it is sieved into the receptacle.
Any powder entrained in the airflow through the en-
closure accumulates on the filter panel. When this ac-
cumulation causes a detectable fall in airflow through
the filter panel, the extractor unit 2 automatically re-
verses, thereby dislodging the accumulated powder.
The vibratory motion of the sieve 7 is transmitted to
the whole of the enclosure and this inhibits any accu-
mulation of powder on the internal surfaces of the en-
closure.

Each enclosure pack 3 is dedicated to spraying of
powder of one colour. If it is desired to spray a differ-
ent colour, the enclosure pack is changed. This is
done by closing the door panel of the frontal opening
5, disconnecting tile receptacle from the sieve 7, and
folding the enclosure as shown in Figure 5. For clarity,
the framework 1 is omitted from Figure 5. The front
top edge of the enclosure is disconnected from the
framework 1 and folded down to the bottom rear edge
(Figure 5a). The top rear edge is disconnected and
folded down over the filter panel (Figure 5b). The bot-
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tom front edge is disconnected and folded up over the
filter panel (Figure 5c). Finally, the enclosure pack 3
is released from the extraction unit 2 and the lower
edge folded upwards (Figure 5d). The new enclosure
pack is fitted by the reverse of this series of opera-
tions.

Claims

10.

1.

12.

A powder coating system comprising an enclo-
sure (3) with an opening in a base portion thereof,
said opening providing communication between
the enclosure (3) and an excess powder collec-
tion receptacle positioned, in use, below the en-
closure, said opening being closed by a vibrating
sieve member (7).

A system as claimed in Claim 1, wherein the en-
closure (3) is of flexible material such that the en-
closure is capable of being folded up.

A system as claimed in Claim 2, wherein the flex-
ible material is a fabric.

A system as claimed in Claim 3, wherein the fab-
ric is resistant to the build-up of static charge.

A system as claimed in Claim 4, wherein the fab-
ric incorporates carbon fibre threads which earth
the surface of the fabric.

A system as claimed in any one of Claims 3 to 5,
wherein the fabric is coated with a material which
reduces any tendency for powder to build up on
the internal walls of the enclosure.

A system as claimed in Claim 2, wherein the en-
closure is a disposeable enclosure made of pa-
per.

A system as claimed in Claim 1, wherein the en-
closure is partly of a rigid material and partly of a
flexible material.

A system as claimed in any preceding claim, fur-
ther comprising an external framework (1) on
which the enclosure (2) is supported.

A system as claimed in any preceding claim,
wherein a receptacle for sieved powder is provid-
ed below the vibrating sieve member (7).

A system as claimed in any preceding claim, fur-
ther comprising an extraction unit (2) by which air

is drawn through the enclosure (3).

A system as claimed in Claim 11, wherein the ex-
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13.

14.

traction unit (2) draws air through a filter which
forms part of the enclosure (3).

A system as claimed in Claim 12, wherein the ex-
traction unit (2) operates intermittently or period-
ically to reverse the flow of air through the filter.

A flexible enclosure for use in a powder coating
system as claimed in Claim 1, a wall of the enclo-
sure incorporating a filter panel, and the enclo-
sure having an opening at a base portion thereof,
which opening is closed by a sieve member.
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FIG 5(b)
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FIG 5(d)
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