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ABSTRACT: This invention relates to .a powder delivery ar-
rangement, for example for the delivery of powdered paint to
a spray gun for the spray coating of surfaces, and comprises a

5 Claims, 1 Drawing Fig. hopper into which the powder is introduced, a stirring device
in the hopper for preventing clogging of the powder, a worm
[52] US.Cl...iiireernrieeccneneeeninesnesreseennes 222/193, shaft in the hopper for driving the powder received from the
302/50 stirring device out from the hopper into a chamber containing
51y ll!t. Cla et rerrae e csnessaes e B67d 5/54 a centrifugal fan which sucks the powder received from the
{50] Fieldof Search........cccoovvvvvvviiiiiiiieenieeeeneenens 222/193; hopper and drives it through a de]ivery pipe. The powder ex-
302/37, 50; 239/654, 655 pelied from the hopper may conveniently be delivered into an
. intermediate compartment having an air inlet preferably pro-
(561 References Cited vided with a filter device, the centrifugal fan acting to suck a
UNITED STATES PATENTS mixture of powder and air from such compartment The
1,872,028 8/1932 Collins .....covvvvvrrnrenenne 302/50X . hopper together with the stirring device and worm shaft within
2,062,294 12/1936 Caryetal.. 239/655X it is preferably removably mounted for interchange with alter-
2,923,574 2/1960 Fussetal... 239/655X native hoppers. The stirring device and the worm shaft are
1,458,424 6/1923 Lemons......ccccoecerneeee. 222/193 preferably driven by a variably speed motor.
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POWDER DELIVERY ARRANGEMENTS
This invention relates to a powder delivery arrangement,
- more especially but not exclusively intended for the delivery
" of powdered paint or the like to a spray gun for the clectro-
static spray coating of surfaces.

In known powder delivery arrangements for this purpose, it
has been the common practice to use a compressor for
delivering the powder, but in practice this arrangement has
usuaily resulted in the contamination of the delivered powder
by ‘impurities such as oil and moisture emanating from the
compressor. Such impurities tend to clog the delivery pipes
and also have a harmful effect on the resultant sprayed coat-
ing. The known arrangements are also unable to deal satisfac-
torily with powders of small particle size, since the compressor
tends to compact the particles and to form lumps. -

The present invention has for its object to provide an im-
proved delivery arrangement which does not employ a com-

- pressor and thus avoids the dlfﬁcultles associated with the use
of a compressor.

The powder delivery arrangement according to this inven-

tion comprises a hopper into which the powder is introduced.,

a stirring device in the hopper for preventing clogging of the
powder, a shaft in the lower part of the hopper carrying a
worm for driving the powder received from the stirring device
“out from the hopper into.a.chamber containing a centrifugal
fan or impeller which sucks the powder received from the
hopper and drives it through a delivery pipe.

The arrangement preferably includes an intermediate com-
partment provided with an air inlet, the powder expelled from
the hopper by the worm being delivered into such compart-
ment, the centrifugal fan or impelier acting to such a mixture
of powder and air from the compartment. The intermediate
compartment may also be provided with a filter device for fil-
tering the air entering the compartment through the air inlet.

The hopper together with the stirring device and worm shaft
within it is preferably mounted so as to be readily removable
from the other parts of the arrangement for interchange with
alternative hoppers.

The stirring device and the worm shaft are preferably driven
by a variable speed motor to enable their speed to be suited to
the particular powder concerned. Such variable speed motor
is preferably mounted outside the hopper and is connected to
the stirring device and the worm shaft in the hopper through a
coupling device which is disengageable to permit removal of
the hopper.

The invention may be carried into practice in various ways,
but a preferred practical powder delivery arrangement ac-
cording thereto is illustrated somewhat diagrammatically by
way of example in sectioned view in the accompanying draw-
ing.

This arrangement is especially suitable for the delivery of
paint powder to a spraying device for the spray coating of sur-
faces, and will for convenience be described with reference to
such use.

In this arrangement, the powder to be delivered is initially
fed through aninlet opening A' to a hopper A, conveniently of

 rectangular cross section. Within this hopper, a stirring device
- B, consisting of a set of angularly spaced vanes radiating from
asleeve BY, is freely rotatable on a horizontal shaft C secured
" to the hopper walls, the vanes of the stirring device extending
nearly to the sidewalls of the hopper. Beneath this stirring
device B, a shaft D carrying a worm D! is rotatably mounted in
the hopper close to the bottom thereof, this shaft conveniently
extending in a direction at right angles to that of the fixed shaft
C. The worm shaft D and the stirring device B are both driven
by a variable speed electric motor E mounted outside the
hopper A, the drive from the motor being transmitted through
a disengageable coupling F directly to the worm shaft D,
whilst the stirring device is driven by the engagement of the
tips of its vanes with the worm D*.

The stirring device B, which rotates at a relatively slow
speed, acts to prevent any clogging of the powder in the
" hopper and feeds the powder down to the worm D!, which acts
to expel the powder honzontally from the hopper through an
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outlet A* lying generally in line with the worm shaft axis. Thd
speeds of rotation of the worm D' and of the stirring device B
are in practice adjusted to suit the nature of the powder in th¢
hopper and the size of the particles thereof by adjustment of

the speed of drive of the motor E.

The powder expelled from the hopper through the outlet A?
enters a small compartment G, which is carried by the hopper
and has an outlet G in its bottom wall surrounding a short
inlet tube H leading into a cylindrical fan chamber J. A cen-
trifugal fan or impeller K is mounted on a vertical shaft K!

* within the fan chamber J, such shaft being driven at relatively
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high speed by an electric motor L mounted beneath the fan
chamber. The vanes of the fan or impeller K extend close to
the top and bottom walls and also to the cylindrical wall of the
fan chamber, the shaft K' lying in alignment with the inlet tube
J'. This fan or impeller K acts to suck the powder from the
small compartment G and to deliver it through a delivery pipe
M extending laterally from the fan compartment. Such plpe M
may for example deliver the powder direct to a spraying
device (not shown).

it will usually be desirable, for the satisfactory operation of
the spraying device, to deliver a mixture of air and powder
thereto, and in such case the small compartment G may be
provided with an air inlet G* of suitable size, so that the fan or
impeller K will suck the desired mixture of air and powder
from the compartment G. Such air inlet may be adjustable in
size to enable the quantity of air in the mixture to be adjusted
to suit requirements. The air inlet may also be provided, if

" desired, with a filter device N to remove any impurities sucked

. in with the air. A similar filter device may be provided on a
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removable cover indicated at A® for the inlet opening to the
hopper, to prevent impurities being sucked in through such
opening during powder delivery.

The hopper A, together with the stirring device B and the
worm D within it, and the intermediate compartment G car-
ried by it, can be detached as a unit from the remainder of the
apparatus, by disengagement of the coupling F, thus per-
mitting interchange with other similar units. This makes it
possible rapidly to change from one powder to another, for ex-
ample of a different color without the delay involved in the
thorough cleaning of the hopper, which would otherwise be
necessary for a change of powder. A soft pad O may be pro-
vided if desired, around the small pipe H, against which the in-
termediate chamber outlet G is tightly pressed, to minimize
risk of escape of powder between the engaging walls of the
outlet G' and the small pipe H.

The delivery device will usuaily be mounted on a supporting
framework (for example a wheeled framework) part of which
is indicated at P in the drawing.

It will bé clear that the above-described arrangement, not
only minimizes risk of contamination of the powder by impuri--
ties, but also enables delivery of powder of extremely fine par-
ticle size without risk of clogging, owing to the action of the
stirring device, the centrifugal fan being effective in breaking
up-any lumps, which may have passed the stirring device.

It will be appreciated that the arrangement may be modified
in various ‘ways, within the scope of the invention, to suit
requirements.

I claim: o

‘1. A powder delivery arrangement, comprising a hopper
into which the powder to be delivered is introduced, a stirring
device in the hopper for preventing clogging of the powder -
therein, a shaft mounted in the lower part of the hopper
beneath the stirring device and carrying a worm, means for
driving the stirring device and the shaft whereby the worm ex-
pels the powder received from the stirring device out from the
hopper through an outlet opening in an approximately
horizontal direction, an intermediate chamber at the side of
the hopper which receives the powder expelled approximately
horizontally from the hopper and is provided with an air inlet
opening through which air from the atmosphere can enter the
intermediate chamber in a direction different from that in
which the powder enters such chamber, the chamber also hav-
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ing an outlet opening through which powder and air can
escape from the chamber in a direction different from that in
which the air enters the chamber, whereby the air and powder
will be intimately mixed together in the intermediate chamber
owing to the turbulence set up therein, a fan chamber
disposed at least in part beneath the intermediate chamber
and having an inlet opening directly communicating with the
outlet opening from the intermediate chamber, a centrifugal
fan in such fan chamber, a powder delivery pipe extending
from the fan chamber, and means for driving the centrifugal
fan whereby the fan sucks down into the fan chamber from the
intermediate chamber an intermediate mixture of air and
powder and drives such mixture out from the fan chamber
through the powder delivery pipe.

2. A powder delivery arrangement as claimed in claim 1, in-
cluding a filter device in the intermediate compartment for fil-
tering the air entering such compartment through the air inlet.
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3. A powder delivery arrangemenf as claimed in claim 1, in-

" cluding detachable mounting means for the hopper whereby
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the hopper together with the stirring device and the worm
shaft within it can be removed from the other parts of the
powder delivery arrangement for interchange with alternative
hoppers. '

4. A powder delivery arrangement as claimed in claim 3, in-
cluding a variable speed motor mounted outside the hopper
and constituting the driving means for the stirring device and
the worm shaft therein, and a disengageable coupling device
interposed in the drive from the motor to the stirring device
and the worm shaft for facilitating removal of the hopper.

5. A powder delivery arrangement as claimed in claim 1, in
which the means for driving the stirring device and the worm
shaft comprises a variable speed motor.



