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(54) APPARATUS FOR PRODUCING PARTICULATE EFFECTS

(57) An apparatus for producing particulate effects
is disclosed comprising a store of particulate material, a
feed mechanism to carry particulate material from the
store to a chamber. A heater heats particulate material
in the chamber, which is then introduced into an outlet
tube. A fan provides a flow of gas through the outlet tube.
A controller is configured to activate the feed mechanism

to move particulate material from the store to the cham-
ber, hold the particulate material in the chamber, activate
the heater to heat the particulate material in the chamber,
and activate the means for operatively introducing par-
ticulate material from the chamber into the outlet tube,
whereby heated particulate material is introduced into
the outlet tube in a non-continuous manner.
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Description

Technical Field

[0001] The present disclosure relates to an apparatus
for producing particulate effects.

Background

[0002] Pyrotechnic devices are used in the entertain-
ment industry during events such as concerts, festivals,
theatrical performances. In many countries, the use of
pyrotechnic devices requires a licence because of the
dangers associated with pyrotechnics, such as risk of
fire. In some instances, the cost and/or time involved in
obtaining a licence may prevent the use of pyrotechnics
at an event. Recently, devices for producing particulate
effects that do not require a licence to use have been
developed.
[0003] Chinese utility model CN205784897 discloses
a device in which particulate material is stored in a hopper
and fed into a venturi tube via a pair of threaded feed
rods, each of which is driven by a motor. A heater heats
the particulate material to a temperature at which the
particulate material will react with oxygen in air and pro-
duce light. A fan creates a flow of air in the venturi tube
that expels the glowing particulate matter, producing a
fountain effect. It would be desirable for devices to pro-
duce other effects.

Summary of the Disclosure

[0004] In an aspect of the present disclosure, an ap-
paratus is provided for producing particulate effects. The
apparatus comprises a store of particulate material, a
feed mechanism operable to carry particulate material
from the store to a chamber. The chamber is provided
with a heater. The apparatus further comprises an outlet
tube, with a source of flowing gas in fluid communication
with the outlet tube, and means for operatively introduc-
ing particulate material from the chamber into the outlet
tube. A controller is configured to activate the feed mech-
anism to move particulate material from the store to the
chamber, hold the particulate material in the chamber,
activate the heater to heat the particulate material in the
chamber, and activate the means for operatively intro-
ducing particulate material from the chamber into the out-
let tube, whereby heated particulate material is intro-
duced into the outlet tube in a non-continuous manner.
[0005] Other features and aspects of this disclosure
will be apparent from the following description and the
accompanying drawings.

Brief Description of the Drawings

[0006] FIG. 1 illustrates a cross-section view of an ap-
paratus for producing particulate effects according to one
embodiment of the present disclosure.

Detailed Description

[0007] Reference will now be made in detail to specific
embodiments or features, examples of which are illus-
trated in the accompanying drawings. Wherever possi-
ble, corresponding or similar reference numbers will be
used throughout the drawings to refer to the same or
corresponding parts. Moreover, references to various el-
ements described herein, are made collectively or indi-
vidually when there may be more than one element of
the same type. However, such references are merely ex-
emplary in nature. It may be noted that any reference to
elements in the singular may also be construed to relate
to the plural and vice-versa without limiting the scope of
the disclosure to the exact number or type of such ele-
ments unless set forth explicitly in the appended claims.
[0008] FIG. 1 is an illustrative cross-section view of an
apparatus 10 for producing particulate effects according
to embodiments of the present disclosure.
[0009] The apparatus 10 comprises a hopper 12 in
which particulate material may be placed. The hopper 12
has an opening 14 formed in a wall 16 of the hopper 12.
A tubular section 18 extends from the wall 16 and sur-
rounds the opening 14. A first threaded rod 20 extends
across the hopper 12 near the base 22 and into the tu-
bular section 18. The tubular section 18 opens into a
funnel 24. The first threaded rod 20 may be driven by a
first motor 26 to feed particulate material from the hopper
12 to the funnel 24 as the first threaded rod 20 rotates.
The hopper 12, the first threaded rod 20, the first motor
26 and the funnel 24 together form a store of particulate
material.
[0010] Any suitable particulate material may be used.
In some embodiments, it is preferred that the particulate
material comprises by weight >80% Zr, <2.5% Hf. Pref-
erably, the particulate material comprises particles with
a size between 0.2 mm to 1.6 mm. Other elements and
compositions of particulate material known to those
skilled in the art may be used.
[0011] The apparatus 10 further comprises a chamber
28, which is provided with a heater 30. The chamber 28
extends into a side wall 32 of an outlet tube 34.
[0012] A feed mechanism is operable to carry particu-
late material from the store to the chamber 28. In the
embodiment, the feed mechanism comprises a second
threaded rod 36 driven by a second motor 38. The second
threaded rod 36 extends through a feed channel 40. The
feed channel 40 has an opening 42 which is in commu-
nication with the funnel 24 such that particulate material
in the funnel 24 falls into the feed channel 40 via the
opening 42. The chamber 28 is connected to the feed
channel 40 such that as the second motor 38 drives the
second threaded rod 36, particulate material is carried
into the chamber 28.
[0013] The heater 30 may be any suitable form of heat-
ing, such as a resistive heating element or an inductive
heater. Other heating methods may also be used, such
as a flame. The heater 30 is operable to heat the partic-
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ulate material in the chamber 28. In the embodiment, the
heater 30 may heat the particulate material to a temper-
ature of more than 300 degree C, and preferably between
350-450 degrees C. In the embodiment illustrated in FIG.
1, the heater 30 is a resistive heating element that is
wound around the chamber 28.
[0014] The apparatus 10 further comprises means for
operatively introducing particulate material from the
chamber 28 into the outlet tube 34, which in the embod-
iment takes the form of the second threaded rod 36 ex-
tending through the chamber 28 to also carry particulate
material from the chamber 28 into the outlet tube 34.
[0015] A source of flowing gas, which in the embodi-
ment is a fan 42, is provided in fluid communication with
a lower end 44 of the outlet tube 34. The fan 42 creates
a stream of flowing air that passes up the outlet tube 34
and exits at an upper end 46 thereof. The flowing air
creates a Venturi effect to assist particulate material to
enter the outlet tube 34 from the chamber 28. Particulate
material from the chamber enters the outlet tube 34 and
is carried up and out of the outlet tube along with the
flowing air. Since the particulate material from the cham-
ber is hot, it reacts with oxygen in the air to glow and thus
create a particulate effect upon leaving the outlet tube 34.
[0016] In other embodiments, other sources of flowing
gas may be employed, such as a vessel of compressed
gas operable by an output valve. A compressor may be
used to pressurize gas in the vessel, and may be oper-
able by the controller.
[0017] In the embodiment, the chamber 28 has an ap-
erture 48 formed in it adjacent to the outlet tube 34. The
aperture 48 allows air to enter the chamber 28 and begin
reacting with the heated particulate material prior to it
entering the outlet tube 34. It has been found that this
enhances the particulate effect by allowing more time for
the particulate material to react and begin to glow prior
to being expelled from the outlet tube 34. Locating the
aperture 48 after the heater 30 ensures the particulate
material is at the desired temperature prior to beginning
to react with air introduced via the aperture 48.
[0018] In the embodiment, the second threaded rod 36
includes a thermal barrier near an end coupled to the
second motor 38. Since the threaded rod extends
through the chamber in the embodiment, and is in thermal
contact with the heated particulate material in the cham-
ber, the thermal barrier reduces heat flow into the second
motor 38. In one form, the thermal barrier may consist of
holes 50 formed in the threaded rod. Another suitable
thermal barrier may be a low thermal conductivity section
in the rod, such as a section formed of ceramic material.
[0019] The apparatus 10 further comprises a controller
(not shown), which may take any suitable form such as
a discrete logic and PID control circuits, programmable
logic controller (PLC), embedded controller, microcon-
troller or microprocessor, or a combination of these. The
first and second motors 26 and 38, and the fan 42 or
other source of flowing gas are operable in response to
signals from the controller.

[0020] The controller is configured to generate signals
to operate the first motor 26 to carry particulate material
from the hopper 12 to the funnel 24. The controller is
further configured to generate signals to operate the sec-
ond motor 38 to carry particulate material from the funnel
24 to the chamber 28. The controller then generates sig-
nals to stop the second motor 38 so that particulate ma-
terial is held in the chamber 28.
[0021] The controller is also configured to generate sig-
nals to operate the heater 30 to heat the particulate ma-
terial in the chamber 28. The controller may generate
signals to operate the heater 30 according to any suitable
control method, including operating the heater 30 for a
predetermined time once the particulate material is held
in the chamber 28. Alternatively, a thermocouple or other
temperature sensor may be used to provide a control
signal used by the controller to operate the heater 30.
The temperature sensor may be situated in the chamber
28 wall near the particulate material, or in any other suit-
able position to provide a control signal corresponding
to the particulate material temperature.
[0022] The controller is also configured to generate sig-
nal to operate the fan 42. The fan 42 is preferably a var-
iable speed fan, although a fixed-speed fan may be used.
The controller may generate signals to operate the fan
at any preferred speed according to requirements. In
some embodiments, the controller may be configured to
operate the fan whenever the apparatus 10 is operating.
[0023] When the controller determines that the partic-
ulate material is heated sufficiently, whether by temper-
ature sensor or timed operation of the heater 30 as de-
scribed above, and the controller further determines that
the fan 42 is operating at a desired speed, the controller
may then generate signals to introduce particulate ma-
terial from the chamber 28 into the outlet tube 34 to pro-
duce a particulate effect. In some embodiments, the con-
troller may wait for a command signal before generating
signals to introduce particulate material from the cham-
ber 28 into the outlet tube 34.
[0024] In the embodiment, the controller generates sig-
nals to operate the second threaded rod 36 to introduce
particulate material from the chamber 28 into the outlet
tube 34.
[0025] One or both of the motors 26 and 38 may be
variable speed motors. It will be appreciated by those in
the art that the controller may be configured to operate
the motors 26 and 38 at different speeds. Further, the
motor 38 may be operated at different speeds, which may
alter the appearance, size or duration of the particulate
effect.
[0026] In an alternative embodiment to that shown in
FIG. 1, the second threaded rod may not extend through
the chamber. In this alternative embodiment, the second
threaded rod is part of the feed mechanism but is not part
of the mechanism for introducing particulate material
from the chamber into the outlet tube. A valve, such as
a butterfly valve, may be provided between the chamber
and the outlet tube. This valve may be operable by the
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controller such that when the valve is open, the air or
other gas flowing through the outlet tube creates a venturi
effect that acts to draw the particulate material into the
outlet tube.
[0027] The alternative embodiment separates the car-
rying of particulate material from the store to the chamber,
and the introduction of the particulate material from the
chamber to the outlet tube. One benefit of this arrange-
ment is that the second threaded rod is not in thermal
contact with the heater, which is located at the chamber.
This may reduce the heat that in turn passes to the sec-
ond motor, increasing its operating life. It also allows the
particulate material to be held in the chamber at a desired
temperature without heat passing along the second
threaded rod and into the motor. In some arrangements,
this may eliminate the need for the first threaded rod and
the first motor, whereby the second threaded rod is pro-
vided in the hopper and feeds particulate material directly
to the chamber therefrom. Such an arrangement is not
practical in the embodiment shown in FIG. 1 - the first
and second threaded rods 20, 36 are present to prevent
heat from the heater 30 from heating particulate material
in the hopper 12.
[0028] A further benefit of this alternative embodiment
is that the controller can adjust the amount of particulate
material in the chamber by controlling the second motor.
Further, the valve may allow adjustment of the rate of
introduction of the particulate material into the outlet tube
from the chamber, by altering the extent to which the
valve is opened. In contrast, in the embodiment shown
in FIG.1, the rate of introduction is fixed for a given speed
of the second motor, which ultimately places limits on the
rate of introduction. Use of a valve may permit a greater
range, and a higher maximum rate of introduction of par-
ticulate material into the outlet tube, permitting a greater
range of effects.
[0029] Various embodiments disclosed herein are to
be taken in the illustrative and explanatory sense, and
should in no way be construed as limiting of the present
disclosure.

Industrial Application

[0030] It will be appreciated that embodiments of the
present disclosure provide an apparatus for producing
particulate effects that may offer the ability to create new
effects compared with devices currently available. In par-
ticular, by introducing particulate material into the outlet
tube in a non-continuous manner, embodiments of the
disclosure may offer the ability to create a burst-like ef-
fect.
[0031] It will be appreciated by those in the art that
embodiments of the present disclosure may also be op-
erated in a continuous mode.
[0032] While aspects of the present disclosure have
been particularly shown and described with reference to
the embodiments above, it will be understood by those
skilled in the art that various additional embodiments may

be contemplated by the modification of the disclosed ma-
chines, systems and methods without departing from the
spirit and scope of what is disclosed. Such embodiments
should be understood to fall within the scope of the
present disclosure as determined based upon the claims
and any equivalents thereof.

Claims

1. An apparatus for producing particulate effects, com-
prising:

a store of particulate material;
a feed mechanism operable to carry particulate
material from the store to a chamber, the cham-
ber being provided with a heater;
an outlet tube, a source of flowing gas in fluid
communication with the outlet tube;
means for operatively introducing particulate
material from the chamber into the outlet tube;
a controller configured to activate the feed
mechanism to move particulate material from
the store to the chamber, hold the particulate
material in the chamber, activate the heater to
heat the particulate material in the chamber, and
activate the means for operatively introducing
particulate material from the chamber into the
outlet tube whereby heated particulate material
is introduced into the outlet tube in a non-con-
tinuous manner.

2. The apparatus of claim 1, wherein the feed mecha-
nism comprises a threaded rod driven by a motor,
the threaded rod being provided in a feed channel,
the feed channel being connected to the chamber,
the threaded rod extending between the store and
the outlet tube through the feed channel and cham-
ber, the chamber extending into the outlet tube, and
wherein the means for operatively introducing com-
prises the threaded rod and motor.

3. The apparatus of claim 1, wherein the feed mecha-
nism comprises a threaded rod driven by a motor,
the threaded rod being provided in a housing and
extending between the store and the chamber,
wherein the chamber is separate from the rod.

4. The apparatus of claim 3, wherein means for oper-
atively introducing particulate material comprises a
valve provided between the chamber and the outlet
tube.

5. The apparatus of any of claims 1 to 4, wherein the
source of flowing gas comprises a fan.

6. The apparatus of any of claims 1 to 4, wherein the
source of flowing gas comprises a vessel of com-
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pressed gas and an output valve.

7. The apparatus of claim 6, wherein source of flowing
gas further comprises a compressor operable to
compress gas in the vessel.

8. The apparatus of any of claims 1 to 7, wherein the
particulate material comprises particles with a size
between 0.2 mm to 1.6 mm.

9. The apparatus of claim 8, wherein the particulate
material comprises at least 80% by weight of Zr.
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