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NOZZLE APPARATUS AND METHOD FOR 
DISPENSING POWDER COATING 

MATERIAL 

BACKGROUND OF THE INVENTION 

The present invention relates to a nozzle apparatus and 
method for dispensing powder coating material from a 
container Such as a cardboard Shipping box. 

Manufactured objects are commonly coated by Spraying 
an electrically charged powder onto the object while the 
object is electrically grounded. ElectroStatic attraction holds 
the powder on the object until heat is applied to flow the 
powder together and to cure it. An apparatus for electroStatic 
powder coating typically includes a powder coating material 
Storage container, a container for holding and Suspending 
powder in a fluid Such as air, a jet pump for conveying 
fluidized powder, and a spray gun. Using additional fluid, the 
jet pump induces a stream of fluidized powder from the 
container and propels the fluidized powder through a hose 
leading to the Spray gun. The powder particles are electri 
cally charged via electrodes at the nozzle of the gun and 
Sprayed onto the object to be coated. 

However, various difficulties arise in dispensing the pow 
der coating material from the Storage container So that a 
Steady, consistent flow of fluidized powder is Supplied to the 
Spray gun. Conventionally, the powder coating material is 
Shipped to a powder coating facility in a plastic bag in a 
cardboard box. Each box may carry up to 300 pounds or 
more of powder coating material, for example, but a 45 
pound box is more common. Alternatively, a metal shipping 
drum may be used. In either case, the powder coating facility 
operator would normally transfer the powder coating mate 
rial from the shipping container to a large feed hopper, 
where it could then be pumped to the Spray gun. 

However, when it is desired to use different powder 
coating colors, it is necessary for the operator to either 
purchase a different hopper for each different color, or to 
transfer the powder coating material back to the shipping 
container or other temporary Storage container So that the 
hopper can be used with a different color. However, this is 
unsatisfactory Since it is expensive and inconvenient for the 
operator to purchase and Store a number of Separate hopperS. 
Additionally, the hopper must be thoroughly cleaned to 
prevent contamination when a different color is used. 

Moreover, once the Shipping container is opened, the 
powder coating material is Subject to contamination from a 
variety of factors, including atmospheric conditions Such as 
moisture, dirt from the facility, and lint or hair from the 
operator or his clothing. Additionally, various health risks 
may be posed to the operator with exposure to the powder 
coating material due to airborne epoxy, Vinyl, polytetrafluo 
rethylene (Teflon), acrylic, polyester, and/or urethane 
components, and other Substances which may be released. 

Accordingly, the desirability of dispensing the powder 
coating material directly from the Shipping container has 
been acknowledged. For example, one System for dispensing 
powder coating material from a cardboard Shipping box 
includes a long tube which is inserted into the shipping 
container and draws in the powder coating material from the 
bottom of the container. The container is further carried at an 
angle on a vibrating platform to agitate the material. 

However, Such a System is unsatisfactory because the tube 
must be disassembled and cleaned when it is desired to use 
a different color of powder coating material, thereby slowing 
the operator's progreSS. Additionally, the box and plastic 
liner must be opened to insert the tube, thereby Subjecting 
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2 
the material to contamination as well as exposing the 
operator to the material. Moreover, the tube may be prone to 
clogging Since a large amount of material may accumulate 
in the tube when the material is not being dispensed. Also, 
Such tubes may have a double-walled design which can trap 
the material, thus leading to contamination when the tube is 
inserted in a another container with a different colored 
material. Furthermore, the tube may have a cap or other 
fluidizing parts which may fall off and get lost in the powder 
coating material. Gravity feed and fluid bed hoppers are also 
known, and have their own disadvantages 

Accordingly, it would be desirable to provide an apparatus 
for dispensing powder coating material from a shipping 
container which does not Suffer from the above disadvan 
tages. In particular, the apparatus should allow the material 
to be dispensed without opening the lid of the box, i.e., 
breaking the factory Seal. The apparatus should further allow 
the operator to easily and quickly Switch to different colors 
and/or containers of powder coating material without clean 
ing or disassembling the apparatus. The apparatus should 
further be inexpensive to manufacture, and should not have 
any parts which are subject to fall off while submerged in the 
powder coating material. The apparatus should dispense as 
much of the material from the container as possible to 
prevent waste, but should also allow the operator to Seal the 
container for later reuse. The present invention provides a 
nozzle apparatus for dispensing powder coating material 
having the above and other advantages. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a nozzle appa 
ratus and method for dispensing powder coating material 
from a container Such as a cardboard shipping box are 
presented. 
The nozzle apparatus includes a Substantially hollow shaft 

which may be cylindrical. A tip portion of the shaft may have 
a Slant-cut or Similar pointed shape to allow the tip of the 
shaft to easily pierce a wall of the container. The shaft also 
has an increasing diameter threaded portion which engages 
the wall to Secure the apparatus in the container when the 
apparatus is rotated. A grip portion Such as a knurled wheel 
may be provided for this purpose to allow a user to easily 
grip and rotate the apparatus. 
The apparatuS has a first fitting which allows the appa 

ratus to be connected to a powder pump (e.g., venturi pump) 
with a vacuum Source. A first passageway extends within the 
apparatus from the tip portion, which may include one or 
more apertures, to the first fitting to allow the powder 
coating material in the container to be conveyed through the 
apparatus and into the powder pump. Finally, an air Stream 
carrying the material is routed to a spray gun or the like for 
use in powder coating an object. 

The apertures in the tip portion may be located circum 
ferentially and up and down the length of the tip to allow the 
powder coating material to easily enter the passageway. 
Various sizes and shapes of apertures may be used. 

PreSSurized air or other gas may be introduced into the 
container to replace air that is drawn out to improve the flow 
of material through the nozzle. For this purpose, a Second 
passageway may be routed through the shaft to expel the 
preSSurized air or other gas near the tip in one or more 
outlets. The Second passageway may extend through the 
grip, for example, to a Second fitting at the outer diameter of 
the grip. A preSS-fit fitting may be used which receives a 
conduit through which the pressurized air or other gas is 
provided. 
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The first passageway may be Sealed at the first fitting by 
a plug-in or twist-on cap or the like to Seal the container So 
that it can be Stored and used later. Or, a valve Such as a ball 
valve or butterfly valve may be provided within the first 
passageway to releasably Seal the first passageway. In either 
case, Sealing the first passageway prevents contaminating 
matter from entering the container during Storage, and 
prevents the material from Spilling out. 

The apparatus may have a spacing portion which is 
located between the threaded portion and the gripping 
portion. The height of the Spacing portion may be about the 
Same or slightly less than the thickness of the container wall. 
In this case, a lower portion of the threaded portion abuts the 
interior of the container, and a top portion of the gripping 
portion abuts the exterior of the container when the appa 
ratus is Secured in the container. 

An apparatus for dispensing powdered material from a 
box container includes holding means Such as a cradle which 
is adapted to hold the box container in a tilted position So 
that a particular corner region of the box container is lower 
than the remainder of the container. The nozzle may be 
inserted and Secured in the lowermost region of the con 
tainer to convey the powder coating material to a powder 
pump. The cradle may rest on a vibrating mechanism which 
Vibrates the cradle to agitate the powder in the box container 
to promote a steady flow. 
A method for dispensing a powdered material from a 

container includes the Step of providing a nozzle having a 
shaft with a tip portion and a Securing portion, and a first 
passageway extending through the nozzle. A wall of the 
container is punctured using the tip portion, and the tip 
portion is inserted into the container. The nozzle is posi 
tioned to cause the Securing portion to engage the container 
to Secure the nozzle in the container. The nozzle can be 
coupled to a conveying means, Such as a vacuum pump, to 
cause the powdered material to be transported through the 
first passageway from the tip portion to the conveying 
means, and then to a Spray gun, for example. 
When the nozzle includes a gripping portion and the 

Securing portion includes a threaded portion, the positioning 
Step includes the Step of rotating the gripping portion to 
cause the threaded portion to threadedly engage the con 
tainer to Secure the nozzle in the container. 

When the nozzle includes a Second passageway which is 
carried within the shaft and extends into the container when 
the nozzle is Secured in the container, the method comprises 
the further Step of coupling a pressurized gas Source to the 
Second passageway to cause pressurized gas to be trans 
ported into the container. 

Finally, the container may be positioned in a holder Such 
that a region of the container in which the nozzle is Secured 
is a lowermost region of the container. That is, the container 
is held at a tilted orientation and the nozzle is inserted into 
the lower corner region of the container. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is perspective view of a stand for holding a 
container of powder coating material, with parts broken 
away to show interior details in accordance with the present 
invention. 

FIG. 2 is perspective view of a nozzle apparatus which is 
positioned for insertion into a powder coating material 
container in accordance with the present invention. 

FIG. 3 is side elevation view of a nozzle apparatus in 
accordance with the present invention. 
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4 
FIG. 4 is top view of a nozzle apparatus in accordance 

with the present invention. 
FIG. 5 is bottom view of a nozzle apparatus in accordance 

with the present invention. 
FIG. 6 is perspective View of a nozzle apparatus in 

accordance with the present invention. 
FIG. 7 is perspective view of a nozzle apparatus with a 

preSS-fit connector, and a tethered cap shown in an exploded 
View, in accordance with the present invention. 

FIG. 8 is perspective view of a nozzle apparatus with a 
butterfly valve in accordance with the present invention. 

FIG. 9 is croSS-Sectional view of a nozzle apparatus 
Secured to a wall of a powder coating material container and 
a powder pump in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A nozzle apparatus for dispensing powder coating mate 
rial from a container Such as a cardboard Shipping box is 
presented. 

FIG. 1 is perspective view of a stand for holding a 
container of powder coating material in accordance with the 
present invention. A Supporting Structure, shown generally at 
100, includes a base 102, a vertical frame 101, and a top 
support 103. A control box 105 and an electrostatic spray 
gun 110 are carried by the top support 103. A container 
support 120 which includes a cradle 125 and a vibrating 
mechanism 130 rests on the base 102. A powder coating 
material container Such as a cardboard box 140 rests in the 
cradle 125 at a tilted orientation. The powder coating 
material is typically Stored in a plastic bag in the container. 
The cradle 125 includes a cut-out region 145 which exposes 
the lowermost corner portion 147 of the container 140. 
A nozzle apparatus 150 in accordance with the present 

invention is secured to the lowermost corner portion 147 of 
the container 140 and to a powder pump 155, as will be 
discussed below in greater detail. Various hoses, shown 
generally at 115, provide a pressurized gas Such as air to the 
pump 155 to create a vacuum which draws the powder 
coating material from the container and to the Spray gun. The 
powder coating material is also assisted by gravity into the 
pump 155. It will be appreciated that, by tilting the container 
140 and by positioning the nozzle 150 at the lowermost 
portion 147 of the container, virtually all of the material in 
the container may be dispensed since the amount of material 
remaining in the container is minimized. However, tilting of 
the container is not required to use the nozzle. 

FIG. 2 is perspective view of a nozzle apparatus which is 
positioned for insertion into a powder coating material 
container in accordance with the present invention. The 
nozzle 150 is shown with a tethered cap 200 which allows 
the end of the nozzle to be sealed. As shown by the arrow 
205, the nozzle can be manually pushed directly through the 
wall of the lowermost portion 147 of the container 140. 
Then, as shown by arrow 210, the nozzle can be rotated to 
cause a threaded portion of the nozzle to Secure the nozzle 
in the container. The nozzle is rotated clockwise when 
Viewed from above to Secure the nozzle in the container in 
this example when the threaded portion has a right-hand 
thread. 

AS will become apparent to those skilled in the art, other 
fastening mechanisms besides a threaded portion may be 
used. For example, the nozzle may be fashioned with barbs 
which prevent the nozzle from being withdrawn after it is 
inserted into the container. Or the nozzle may be fashioned 
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as a tap with a conical region with a bottom Surface which 
engages the interior container wall to prevent the nozzle 
from being withdrawn when the nozzle is hammered into the 
container. 

A phantom image of the nozzle 150' shows the end of the 
nozzle when the nozzle is fully Secured against the wall of 
the lowermost portion 147 of the container 140. Preferably, 
the user inserts the nozzle 150 into the lowermost portion 
147 of the container 140 when the container is on a table or 
on the floor. The weight of the material causes the inner 
plastic lining to be compacted against the inner Surface of 
the container So that the nozzle will cleanly puncture the 
container wall and the inner plastic lining. Once the nozzle 
is Secured in the container, the container may be placed in 
the cradle 125, and the powder pump 155 may be secured to 
the nozzle. Optionally, instead of using a cap Such as the 
tethered cap 200, the nozzle may be provided with a 
butterfly valve, ball valve or the like. In either case, the cap 
or valve can be used to prevent Spillage prior to Securing the 
powder pump to the nozzle, after removing the powder 
pump from the nozzle, and during Storage of the container. 
Contamination of the material is also precluded when the 
cap or valve is closed. 
AS discussed below, the nozzle tip may comprise a 

Slant-cut hollow cylinder to facilitate the puncturing of the 
container wall and the inner lining, and Subsequent dispens 
ing of the powder material. The nozzle may be constructed 
from a metal Such as aluminum, or other rigid material Such 
as plastic. 
Once the nozzle is Secured in the container, it may remain 

with the container until the container is empty. Each con 
tainer will have its own nozzle. Thus, there is no need to 
clean or replace the nozzle with each use, Since there is no 
concern with color contamination between boxes. 

FIG. 3 is profile View of a nozzle apparatus in accordance 
with the present invention. The nozzle 150 includes a hollow 
shaft 300 which has a tip portion 310, a threaded portion 
330, a container wall spacing portion 340, a gripping portion 
350, and a first fitting 370. The shaft 300 may be generally 
cylindrical, in which case the tip portion 310 may include a 
Slant-cut 315 at its extreme end to facilitate the puncturing 
of the container. The slant-cut may further have a beveled 
Surface which is honed to a desired sharpness. A Slant-cut is 
not required, however, and other configurations may be 
used. For example, the tip portion may include a conical or 
triangular profile. 

The tip portion 310 may optionally include one or more 
openings (e.g., apertures) Such as apertures 320 and 325. The 
powder coating material is drawn into a passageway defined 
by interior walls 500 and 510 of the nozzle via the open end 
at Slant-cut 315 and, when provided, via apertures 320 and 
325. It is advantageous to provide a number of apertures 
which extend circumferentially, and/or longitudinally up and 
down the tip portion 310. The apertures need not be circular, 
but may have various other configurations, including Slots or 
the like. 

The threaded portion 330 includes a helical thread and has 
a diameter which decreases in the direction of the tip. To 
facilitate the insertion of the nozzle into the container wall, 
the diameter of the threaded portion is approximately the 
Same as the width of the tip portion at its uppermost part 332, 
but increases gradually toward its lowermost point 334. 
Moreover, the lowermost point 334 of the threaded portion 
330 acts as a flange to Secure the nozzle in the container. 
Specifically, the lowermost point 334 of the threaded portion 
330 may abut the interior wall of the container, while a top 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
surface 352 of the gripping portion 350 may abut the exterior 
wall of the container, thereby holding the nozzle Securely in 
place. 
The wall spacing portion 340 is sized to separate the 

lowermost portion 334 of the threaded portion 330 and the 
top surface 352 of the gripping portion 350. Generally, for 
the nozzle to be held in place Securely, it is desirable to size 
the height of the wall Spacing portion to be about the Same, 
or slightly less than, the thickness of the container wall. 
The gripping portion 350 can be manually gripped by the 

operator's hand to rotate the nozzle. When the nozzle 150 is 
rotated, the threaded portion 330 engages the container wall 
and causes the nozzle to be seated in the container. The 
gripping portion may be cylindrical with a knurled Surface 
at the outer diameter 530 to prevent slipping. Alternatively, 
or in addition, the gripping Surface may be hexagonal So that 
it can be gripped by a wrench, or lever arms or the like may 
protrude from the gripping portion 350 to assist the operator. 

Generally, the torque required to Seat the nozzle in the 
container will depend on the container material and 
thickness, the pitch of the thread of the threaded portion, the 
relative amount of increase in the diameter of the threaded 
portion, and the diameter of the gripping portion. The nozzle 
of the present invention can therefore be adapted for various 
applications as required. The inventors have found that a 
nozzle with approximately five turns of the thread, with a 
thread spacing of approximately 2–3 mm, and a thread 
height (measured radially) of approximately 1.5 mm, is 
suitable for most applications. Moreover, the tip portion 310 
may have an Outer diameter of 15 mm and a thickness of 1 
mm, for example. The Outer diameter of the gripping portion 
may be 35-40 mm or greater. 
The gripping portion 350 has an inlet 360 which is 

adapted to receive a press-fit conduit through which pres 
Surized gas (e.g., air) may be introduced. The inlet 360 
extends to an outlet 362 via a passageway 365 which is 
carried by the shaft 300. In a process known as aeration, the 
preSSurized air replaces air which is carried out of the 
container through a passageway which extends through the 
nozzle from the tip portion 310 to the fitting 370, as 
discussed below. The pressurized air may also create a flow 
field which enhances the movement of the powder coating 
material through the apertures. The use of Such pressurized 
air is not required, and the provision of inlet 360, passage 
way 365 and outlet 362 are optional. 

It will be appreciated that the configuration shown with 
the inlet 360, passageway 365, and outlet 362 is an example, 
and other configurations may be used. For example, more 
than one inlet and/or outlet may be used with a common 
passageway. Or, Separate passageways may be used. 
Furthermore, the location of the inlet(s) or outlet(s) may 
vary. For example, an outlet may be provided in the threaded 
portion 330 of the nozzle 150. The threaded portion or other 
deflection or guiding Surface may be used to direct the 
expelled air to create a desired effect. 
The powder coating material which is dispensed from the 

container via the passageway defined by walls 500 and 510 
passes through the fitting 370 and into a powder pump. The 
fitting 370 may therefore be adapted to facilitate coupling of 
the nozzle and the powder pump. For example, the fitting 
370 may have a plurality of ribs 372 with an outer diameter 
520 which facilitate coupling to a particular model of 
powder pumps which are presently used in the industry. The 
ribs 372 are not required, however, and any Suitable con 
figuration may be used. Alternatively, the powder pump may 
be of a type that is inserted into the passageway defined by 
wall 510, as described in greater detail below in connection 
with FIG. 9. 
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FIG. 4 is top view of a nozzle apparatus in accordance 
with the present invention. A passageway 400 extends the 
length of the nozzle to convey the powder coating material 
out of the container. Powder coating material is drawn into 
the passageway 400 from its open end and, when provided, 
from the apertures 320 and 325. The optional passageway 
365 for conveying pressurized air to the container extends 
from the inlet 360 radially toward the center of the nozzle, 
and then turns at a right angle and extends toward the outlet 
362. Thus, the pressurization passageway 365 is carried 
within the shaft 300 of the nozzle, at least in part. 

FIG. 5 is bottom view of a nozzle apparatus in accordance 
with the present invention. The optional inlet 360, pressur 
ization passageway 365, and outlet 362 are shown. 
Additionally, the material-conveying passageway 400, pas 
sageway walls 500 and 510, rib outer diameter 520, and 
gripping portion outer diameter 530 are shown. 

FIG. 6 is perspective view of a nozzle apparatus in 
accordance with the present invention. Like-numbered ele 
ments correspond to the elements in FIGS. 3-5. 

FIG. 7 is perspective view of a nozzle apparatus with a 
press-fit connector 750 and a tethered cap 200 in accordance 
with the present invention. Generally, once the nozzle 150 is 
inserted into a container, it may be left there until the 
contents of the container are completely consumed. Once 
the contents are consumed, the nozzle can be removed and 
the container can be discarded. In accordance with the 
present invention, the powder coating material may be 
dispensed intermittently, and Stored until reuse is desired. It 
is therefore desirable to seal the nozzle to prevent the 
powder coating material from leaking out and to prevent 
contamination due to environmental factors and the like. 

One option in accordance with the present invention is to 
provide a tethered cap, shown generally at 200, which can be 
easily operated to seal and unseal the nozzle. The cap 200 
may include a ring 700 which is placed over the fitting 370 
and ribs 372, together with a tether 710, and a stopper 720. 
Once the ring is installed on the fitting 370, the stopper can 
be positioned as shown by the arrow 730 to seal the nozzle 
passageway 400. The tethered cap 200 may be produced 
from synthetic rubber, plastic or the like. The tether 710 may 
be a chain or cable or the like which is affixed to the nozzle 
via a screw, in which case the ring 700 is not required. Or, 
the stopper 720 may be untethered. Other sealing means will 
become apparent to those skilled in the art, Such as a 
Screw-on or clamp-on lid. Alternatively, or in addition, a ball 
valve, butterfly valve or the like can be provided as dis 
cussed in connection with FIG. 8. 

The nozzle 150 is shown with a conduit 750 which may 
preSS-fit into the inlet 360 of the pressurization passageway 
365 to Supply pressurized gas to the container. The conduit 
may be permanently or removeably (e.g., threadedly) Seated 
in the inlet 360. Of course, the conduit 750 is not required 
and any available means may be used to Supply pressurized 
gas to the inlet 360. 

FIG. 8 is perspective view of a nozzle apparatus with a 
butterfly valve in accordance with the present invention. 
Like-numbered elements correspond to the elements in 
FIGS. 3-7. The passageway 400 and passageway wall 510 
are shown. The height of a region 802 of the nozzle is 
increased to accommodate a valve, shown generally at 800, 
so that the use of the fitting 370 is not hampered. The valve 
800 includes a sealing plate 805, which is carried by a shaft 
810 that connects to a control arm 820. The use of Such a 
Valve is known generally to those skilled in the art and 
therefore will not be described in greater detail. Other 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
Valves, Such as gate valves or ball valves, may also be used. 
The passageway wall 510 may need to be shaped according 
to the type of valve used. For example, with a ball valve, the 
passageway wall 510 should conform to the spherical profile 
of the valve. 

Advantageously, the use of a valve Such as the butterfly 
valve 800 allows the operator to connect the powder pump 
to the nozzle while the container is positioned in the cradle 
without having the powder coating material Spill out due to 
gravity. Once the nozzle is Secured to the powder pump, the 
Valve may be opened to begin dispensing the powder coating 
material. 

FIG. 9 is profile view of a nozzle apparatus secured to a 
wall of a powder coating material container and a powder 
pump in accordance with the present invention. Like 
numbered elements correspond to the elements in FIGS. 
3–8. The nozzle 150 is inserted into the lowermost portion 
147 of the container through the container wall 920 and a 
lining 910 such as that of a plastic bag in which the powder 
coating material 900 is stored. The tip portion 310 of the 
nozzle is first used to puncture the container wall 920 and 
lining 910. The nozzle is then manually rotated using the 
grip portion 350 to cause the threaded portion 330 to engage 
the container wall 920 and lining 910, thus securing the 
nozzle in the container. 

The nozzle may be seated in the container wall 920 when 
the lowermost point 334 of the threaded portion 330 abuts an 
interior Surface of the container, which is the container wall 
920 and/or the lining 910. At the same time, the top surface 
352 of the gripping portion 350 may abut an exterior surface 
of the container (i.e., the container wall 920). 
The press-fit conduit 750 is shown installed in the pres 

surization gas inlet 360. The conduit has an inner channel 
930 through which gas supplied by a line 940 can travel. The 
line 94.0 may engage the conduit 750 in a friction fit. 
A powder pump 155 includes a first inlet port 950 through 

which pressurized dosing air (e.g., main air) is Supplied. The 
dosing air passes through a Venturi, generally designated 
952, to create a low pressure region at the exit of the venturi 
as well known in the art. Pressurized conveying air (e.g., 
supplemental air) is supplied via an inlet port 960. An 
upright portion 945 of the powder pump 155 with an O-ring 
947 removeably engages the passageway wall 510 of the 
fitting 370 of the nozzle in an airtight manner so that the 
vacuum at the exit of the venturi 952 will draw the powder 
coating material through the passageway 500 and into the 
powder pump 155. Note that the external ribs 372 of the 
fitting 370 are not used in the particular embodiment of 
powder pump which is shown. However, other types of 
powder pumps which are commonly used may have a 
coupling which engages the external ribs 372 of the fitting 
370. 

In the powder pump 155, the dosing air, conveying air, 
and powder coating material combine to form a stream in 
which the powder coating material is carried. AS well known 
in the art, the dosing air passing through the Venturi 952 in 
the powder pump 155 draws a vacuum. This vacuum is used 
in accordance with the present invention to pull the pow 
dered material from the vibrating container for input to a 
Spray gun via a powder hose. The airborne powder coating 
material is conveyed through and exits the powder pump 
155 through an exit port 970. The dosing air may be 
provided at a pressure of approximately 1 to 70 psi, while the 
conveying air is provided at a preSSure of approximately 1 
to 30, although these parameters can be varied as necessary. 

It should now be appreciated that the present invention 
provides a convenient nozzle apparatus and method which 
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allow an operator to dispense powder coating material 
directly from the Shipping container in which it is received. 
The nozzle remains with the container once it is installed So 
there is no need to disassemble or clean the nozzle when it 
is desired to Switch colors. The nozzle is resealable to allow 
the container to be Stored and used intermittently. 
Additionally, the nozzle is adapted to be used in a vibrating 
cradle apparatus to minimize waste by extracting as much of 
the material from the container as possible. The nozzle can 
be manufactured inexpensively and easily installed manu 
ally in a matter of Seconds. The apparatus allows the 
operator to work more efficiently, and with reduced waste, 
thereby offering the opportunity for improved profits. 

Although the invention has been described in connection 
with various specific embodiments, those skilled in the art 
will appreciate that numerous adaptations and modifications 
may be made thereto without departing from the Spirit and 
Scope of the invention as Set forth in the claims. For 
example, while a threaded portion is preferably used to 
allow the nozzle to be Secured in the container by rotating 
the nozzle, other mechanisms may be employed. For 
example, the nozzle may be fashioned as a tap with barbs, 
e.g., jagged edges which prevent the nozzle from being 
withdrawn after it is inserted into the container. A hammer 
may be used to force the tap into the container. 
What is claimed is: 
1. A nozzle apparatus for dispensing powdered material 

from a container, comprising: 
a shaft having a tip portion and a Securing portion; 
a first fitting, and 
a first passageway extending from Said tip portion to Said 

first fitting, wherein: 
Said tip portion is adapted to puncture a wall of the 

container and extend into the container; 
Said apparatus is adapted to be positioned to cause Said 

Securing portion to engage Said container to Secure 
Said apparatus therein; and 

Said first fitting is adapted to be coupled to a conveying 
means to cause Said powdered material to be trans 
ported through said first passageway from Said tip 
portion to Said first fitting, 

a Second passageway which is carried within Said shaft, 
at least in part, and extends into Said container, at 
least in part, when Said apparatus is Secured in Said 
container; and 

a Second fitting which is fluidly coupled to Said Second 
passageway, and which is adapted to be coupled to a 
preSSurized gas Source to cause a pressurized gas to 
be transported into Said container via Said Second 
passageWay. 

2. The apparatus of claim 1, wherein: 
Said tip portion comprises a plurality of apertures for 

conveying the powdered material to Said first fitting via 
Said first passageway. 

3. The apparatus of claim 1, wherein: 
Said tip portion is adapted to puncture a wall of the 

container and at least one lining of Said container, and 
extend into the container. 

4. The apparatus of claim 1, further comprising: 
releasable Sealing means for releasably Sealing Said first 

passageWay. 
5. The apparatus of claim 1, further comprising: 
a valve provided within Said first passageway for releas 

ably Sealing Said first passageway. 
6. The apparatus of claim 1, further comprising: 
a gripping portion; 
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10 
Said Securing portion comprising a threaded portion; 

wherein: 
Said gripping portion is adapted to allow Said apparatus 

to be rotated to cause Said threaded portion to 
threadedly engage Said container to Secure Said appa 
ratus therein. 

7. The apparatus of claim 6, further comprising: 
a spacing portion disposed between said threaded portion 

and Said gripping portion which corresponds to a 
thickness of a wall of Said container in which Said 
apparatus is Secured. 

8. The apparatus of claim 6, wherein: 
Said gripping portion comprises a top Surface which is 

adapted to abut an exterior Surface of Said container to 
Secure Said apparatus in Said container. 

9. The apparatus of claim 6, wherein: 
Said gripping portion is carried on Said apparatus at a 

position which is intermediate to Said first fitting and 
Said threaded portion. 

10. The apparatus of claim 1, wherein: 
Said Second passageway includes an outlet which is 

disposed proximate to Said tip portion for expelling Said 
preSSurized gas into Said container. 

11. The apparatus of claim 1, wherein: 
Said powdered material comprises powder coating mate 

rial. 
12. A method for dispensing powdered material from a 

container, comprising the Steps of: 
providing a nozzle having a shaft with a tip portion and a 

Securing portion, and a first passageway extending 
through Said nozzle; 

puncturing a Wall of Said container using Said tip portion; 
inserting Said tip portion into Said container, at least in 

part, 
positioning Said nozzle to cause Said Securing portion to 

engage Said container to Secure Said nozzle therein; and 
coupling Said nozzle to a conveying means, and 
transporting Said powdered material through Said first 

passageway from Said tip portion to Said conveying 
CS. 

13. The method of claim 12, wherein said nozzle includes 
a gripping portion and Said Securing portion includes a 
threaded portion, Said positioning Step comprising the Step 
of: 

rotating Said gripping portion to cause Said threaded 
portion to threadedly engage Said container to Secure 
Said nozzle therein. 

14. The method of claim 12, wherein said nozzle includes 
a Second passageway which is carried within Said shaft, at 
least in part, and extends into Said container, at least in part, 
when said nozzle is Secured in Said container, Said method 
comprising the further Step of 

coupling a pressurized gas Source to Said Second passage 
way to cause pressurized gas to be transported into Said 
container. 

15. The method of claim 12, comprising the further steps 
of: 

positioning Said container in a holder Such that a region of 
Said container in which said nozzle is Secured is a 
lowermost region of Said container. 

16. The method of claim 17, wherein: 
Said powdered material comprises powder coating mate 

rial. 
17. A nozzle for dispensing powdered material from a 

container, comprising: 
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a shaft having a tip portion and a Securing portion; 
a first fitting, 
a first passageway extending from Said tip portion to Said 

first fitting, and 
a gripping portion; 
Said tip portion being adapted to puncture a wall of the 

container and extend into the container; 
Said nozzle being adapted to be positioned to cause Said 

Securing portion to engage Said container to Secure the 
nozzle therein; 

Said first fitting being adapted to be coupled to a convey 
ing means to cause Said powdered material to be 
transported through Said first passageway from Said tip 
portion to Said first fitting, 

Said Securing portion comprises a threaded portion; 
Said gripping portion is adapted to allow the nozzle to be 

rotated to cause Said threaded portion to threadedly 
engage Said container to Secure the nozzle therein; and 

Said threaded portion has a diameter which increases from 
a first portion which is proximate to Said tip portion to 
a Second portion which is distal from Said tip portion, 
to facilitate the Securing of the nozzle in Said container. 

18. The apparatus of claim 17, wherein: 
Said lowermost portion is adapted to abut an interior 

Surface of Said container to Secure Said apparatus in 
Said container. 
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19. A method for dispensing powdered material from a 

container, comprising the Steps of: 
providing a nozzle having a shaft with a tip portion and a 

Securing portion, and a first passageway extending 
through Said nozzle; 

puncturing a wall of Said container using Said tip portion; 
inserting Said tip portion into Said container, at least in 

part, and 
positioning Said nozzle to cause Said Securing portion to 

engage Said container to Secure Said nozzle therein; 
wherein: 

Said nozzle is adapted to be coupled to a conveying means 
to cause Said powdered material to be transported 
through Said first passageway from Said tip portion to 
Said conveying means, and 

Said nozzle includes a Second passageway which is car 
ried within Said shaft, at least in part, and extends into 
Said container, at least in part, when Said nozzle is 
Secured in Said container, Said method comprising the 
further step of: 

coupling a pressurized gas Source to Said Second passage 
way to cause pressurized gas to be transported into Said 
container. 


