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AN INCENDIARY DISPENSING SYSTEM

Field of the Invention

The present invention relates to an incendiary dispensing

system particularly, although not exclusively, for use in

airborne fire control procedures such as back-burning.

Background of the Invention

Applicant developed an apparatus for initiating and

dispensing an incendiary described in International

Publication No. WO 2004/041365, the contents of which is

incorporated herein by way of reference. However, by way

of brief explanation, the apparatus for initiating and

dispensing an incendiary comprises a feed mechanism for

advancing a line of series connected incendiaries to a

dispensing location; an injection device; and a cutter.

The injection device injects a substance such as glycol

into the incendiary as it is moved toward, but prior to

reaching, the dispensing location. The glycol reacts

exothermically with another substance such as potassium

permanganate in the incendiary. The cutter cuts the

incendiary into which the glycol has been injected.

Thereafter, the feed mechanism advances the incendiary to

the dispensing location where it is dispensed by action of

gravity.

Typically, the apparatus is held within a housing that is

subsequently attached to or installed in an aircraft such

as a helicopter. A supply of incendiaries is held outside

of the housing but fed into the housing through a feed

shoot and loaded onto the apparatus . A glycol tank is

also plumbed to the housing with internal pipes directing

the glycol to the injecting mechanism.



The present invention arises from further development of

the above mentioned apparatus having particular regard to

the practicalities of use of the apparatus.

Summary of the Invention

According to the present invention there is provided an

incendiary dispensing system comprising:

a casing that can be opened and closed, and having an

aperture;

a supply of incendiary capsules loaded in said casing

and provided as at least one belt of series connected

incendiary capsules;

an apparatus for initiating and dispensing the

incendiary capsule, the apparatus and casing arranged so

that incendiary capsules initiated by the apparatus are

dispensed from the casing through the aperture; and,

a loading mechanism into which at least one capsule

of the or each belt is initially held, the loading

mechanism feeding the or each belt into the apparatus.

The loading mechanism may be configured to prevent

withdrawal of a held belt.

The loading mechanism may be configured to hold the at

least one capsule of each belt sequentially adjacent to

the apparatus .

The loading mechanism may further comprise a bias device

that biases the held capsules into the apparatus.

The loading mechanism may be arranged to hold the at least

one capsule of each belt in a manner to form a stack of

capsules .

In one embodiment, the bias device bears on the at least

one capsule of a belt most distant the apparatus.



The supply of incendiary capsules may be provided as

respective rotatable reels for each belt of capsule,

wherein each reel has a respective axis of rotation.

It is further envisaged that the system may further

comprise for each reel, two flaps that apply pressure to

the belt held on that reel on opposite sides on the axis

of rotation of the reel.

When the system comprises a plurality of reels, the reels

are arranged in a line behind the apparatus. In this

embodiment, the at least one capsules held by the loading

mechanism are arranged in a same sequence as the reels,

with the at least one capsule from a reel closest the

apparatus being held closest to the apparatus and the at

least one capsule from a reel most distant the apparatus

being held distant the apparatus.

In one embodiment each belt or reel of capsules is

provided in a separate box that can be loaded into and

removed from the casing.

The system may further comprise a frame to which the

apparatus and supply is coupled and wherein the frame is

configured to sit in the casing so that an assembly

comprising the frame, apparatus and supply can be loaded

and unloaded as a single unit into and from the casing.

The casing may be made in an aerodynamic shape so as to

provide minimal wind resistance when held on an outside of

an aircraft .

The casing may be provided with a door to enable the

apparatus and supply to be loaded into and unloaded from

the casing.



The system may also comprise a coupling system to

facilitate coupling of the casing to an outside of an

aircraft.

The system may also comprise an automatic release

mechanism to facilitate ejection or release of the casing

from the aircraft.

The system may further comprise a container of a liquid

which is injected into an incendiary by the apparatus, the

liquid when injected causing an exothermic reaction with

other contents of the incendiary, and wherein the

container is held within the casing.

Brief Description of The Drawings

Embodiments of the present invention will now be described

by way of example only with reference to the accompanying

drawings in which:

Figure 1 is a schematic representation of the

incendiary dispensing system with its casing open;

Figure 2 is a representation of an apparatus for

initiating and dispensing an incendiary incorporated in

the incendiary dispensing system shown in Figure 1;

Figure 3a is a side view of a loading mechanism

incorporated in the system;

Figure 3b is a plan view of the loading system;

Figure 4 is a schematic representation of the system

outside of its casing;

Figure 5 is a schematic representation of a second

embodiment of the incendiary dispensing system;



Figure 6 is a representation of the incendiary

dispensing system with its casing closed;

Figure 7 is a schematic section view of a third

embodiment of the incendiary dispensing system;

Figure 8 is a schematic perspective view of the

system depicted in Figure 7 ; and,

Figure 9 is a representation of the system shown in

Figures 7 and 8 loaded on a skid of a helicopter and being

loaded with a supply of incendiary capsules .

Detailed Description of Preferred Embodiments

As illustrated in the accompanying drawings, an embodiment

of the incendiary dispensing system 10 comprises a casing

or pod 12 (as shown in Figures 1 and 6 ) ; an apparatus 14

for initiating and dispensing an incendiary (shown in

Figures 1 , 2 , 4 and 5 ) ; a supply 16 of incendiary capsules

18 (see Figures 1 , 4 and 5 ) ; and a loading mechanism 20

(Figures 2 , 3a, 3b and 5 ) . The casing 12 can be opened

and closed and is provided with an aperture 22 (in Figure

6 ) . The apparatus 14 for initiating and dispensing

incendiary capsules 18 is seated in the casing 12 and

together with the casing 12 is arranged so that an

incendiary capsule 18 initiated by the apparatus 14 is

dispensed from the casing 12 through the aperture 22 . The

supply 16 is also loaded in the casing 12 and is provided

with at least one belt 24 of series connected capsules 18.

The loading mechanism 20 is initially loaded with at least

one, but typically a first, capsule 18 from each belt 24

in supply 16. The loading mechanism 20 holds the first

capsules in a sequentially adjacent manner to the

apparatus. This enables the loading mechanism to

sequentially load successive belts into the apparatus.



The apparatus 14 is in substance the same as that

described in the above referenced International

Publication WO 2004/041365. The apparatus 14 comprises a

wheel or carousel 26 that is provided on its outer

circumferential surface with a plurality of receptacles

for receiving individual capsules 18 . The wheel or

carousel 26 is rotated or indexed by a Geneva gear that in

turn is driven by a motor (not shown) . The apparatus 14

includes an injection system for injecting glycol into the

capsules 18 and a cutter for cutting an injected capsule

18 similar to that described in the aforementioned

International publication. The capsules 18 typically hold

a quantity of potassium permanganate which, when in

contact with glycol reacts exothermically . The injected

and cut capsule drops from the wheel or carousel 26 and

passes through a chute that leads to the aperture 22 .

As previously mentioned loading mechanism 20 receives a

first or leading capsule 18 of each belt 24 of capsules.

This is shown most clearly in Figure 3a where three belts

24a, 24b and 24c are depicted as engaged with the loading

mechanism 20. The loading mechanism 20 comprises a

magazine 31 in which first capsules 18a, 18b and 18c of

the belts 24a, 24b and 24c are stacked. A piston 30 bears

on the upper most belt 24c and is acted upon by a bias

device in the form of spring 32 so as to bias the stack of

capsules 18 onto the apparatus 14 and in particular into

the recesses in the wheel 26. The magazine 31 is provided

with a reduced width neck 33 which extends between the

first and second capsules of any belt 24 to prevent

withdrawal of the belt from the magazine 31. To load the

magazine the piston 30 is pulled up against the bias of

the spring 32 and the capsules 18a- 18c fed in from the top

of the magazine 31.



The loading mechanism 20 together with a guide arm 28 are

attached to a side plate 32. The wheel 26 is also

journaled on the side plate 32. The guide arm 28 has an

inner surface 34 that extends about an approximate 90°

sector of the wheel 26 immediately in advance of the

loading mechanism 20. For example, as shown in Figure 5

with the wheel 26 driven in an anticlockwise direction the

guide arm 28 is disposed in front of the loading mechanism

20. The surface 34 is spaced from but close to the wheel

26 and assists in maintaining the capsules 18 in the

recesses in the wheel 26 prior to injection wiht glycol.

Aft plate 36 and forward plate 38 are attached to the

opposite ends of the side plate 32. The plates 36 and 38

are provided with respective lugs 40 that sit on a support

frame 42. The support frame 42 comprises a pair of spaced

apart parallel right angle members 44 and 46, a circular

aft plate 45 and circular forward plate 47, which are

attached to both of the angle member 44 and 46. The

plates 36 and 38 allow the apparatus 14 to be suspended on

the frame 42 . The apparatus 14 then can be moved along

the frame 42 to a required position and then fastened by

way of fasteners passing through the lugs 40 and into the

members 44 and 46. Alternately, clamps or clips can be

used to retain the plates 36 and 38 and thus the apparatus

14 in place on the frame 42 .

The supply 16 of the incendiary capsules 18 is provided by

way of a number of reels 48 mounted on the frame 42. Each

reel 48 has an axle 50 extending transversely on the frame

42 with the ends of each axle seated in respective

bearings 52. Each bearing 52 is formed of two

semicircular cups 54a, 54b (referred to in general as

"cups 54") that can be separated and coupled together

along a line parallel to the members 46. Thus by removing

an upper one of the cups 54 of each bearing 52 a reel 48

can be loaded and unloaded from the frame 42. The plates



45 and 47 support the members 44 and 46 at a height within

the casing 12 sufficient to ensure that the apparatus 14

and reels 48 are spaced from an inner surface of the

casing 12 .

A single belt 24 of capsules 18 is wound upon each reel

48. In the embodiments shown in Figures 1 and 4 the

supply 16 is shown as comprising three reels 48, but in

the embodiment shown in Figure 5 , the supply 16 comprises

only two reels 48. Embodiments of the system 10 may

include one, two or more reels 48.

When the magazine 31 of the loading mechanism 20 is

initially loaded a first capsule from a reel 48 closest

the apparatus 20 is loaded first in the magazine 31.

Then, the first capsule from the next reel 48 is loaded in

the magazine 31 on top of the previously loaded capsule.

As a result of this sequence of loading, the belt 24 on

the reel 48 closest the apparatus 14 is first consumed,

then the belt on the next reel 48 and so on.

As shown in Figures 1 and 4 , two flaps or clam shells 56

are provided for each reel 48 and operate to apply

pressure to the belt 24 of capsules 18 on each reel 48

from opposite sides of the axle 50 (and thus the axis of

rotation) of that reel. The purpose of this is to

minimize the likelihood of a belt 24 from unwinding

unintentionally from its respective reel 48. The flaps 46

are also provided with smooth planar surfaces to act as a

low friction interface between each of the reels 48 and

further assist in preventing a belt 24 from one reel

getting caught in another reel 48.

As seen in Figures 1 and 4 , a forward edge of each flap 56

is provided with a curved lip 58. Opposite edges of each

of flaps 56 in a pair of flaps are coupled together to

form a longitudinal hinge 60. A hinge pin 61 of each



- -

hinge is supported on the members 44 and 46. A bias

mechanism such as a spring (not shown) acts between the

flaps 56 to bias them toward the axle of their respective

reel 48.

The ensemble or assembly of the frame 42 with the

apparatus 14 and the supply 16 (ie the reels 48 with belts

24) can be loaded and unloaded as a single unit into and

out of the casing 12. A container of glycol (not shown)

may also be loaded into the casing 12 in a space 62

forward of the plate 47. Similarly, a fire extinguisher

system (not shown) may be loaded in the space 62 of the

casing 12 . The casing 12 is made of an aerodynamic shape

akin to that of a missile and is provided with a coupling

system to facilitate loading or attachment an outside of

an aircraft, such as for example to the skids of a

helicopter or under a wing or fuselage of a fixed wing

light aircraft. The coupling system may for example

comprise one or more hydraulic, pneumatic or electric

clamps or grips that engage one or more struts or flanges

or like structures on an outside of the casing. A digital

display (not shown) may be provided on the casing 12 to

display status information of the system 10 . In addition

the system 10 may be provided with an electronic

controller and a remote control system to enable a pilot

or copilot of a helicopter or light fixed wing aircraft to

operate the system 10 in their normal seating position.

Further, an automatic release system may be provided to

eject or release the casing 12 from the helicopter or

aircraft when airborne. This may be required for example

in the (unlikely) event of a malfunction such as an

incendiary jamming and igniting further incendiaries

within the casing 12 . The remote control system can also

be used to vary the speed of ejection of the capsules 18.

Figures 7, 8 and 9 depict a further embodiment of the

system 1OA. In describing this embodiment, like reference



numbers are used to denote features of the same or similar

construction or same or similar function as that described

in relation to the first embodiment but with the addition

of the letter "A" after the reference number.

The system 1OA shown in Figures 7 - 9 differs from the

system 10 in the following manner. The casing or pod 12A

of the system 1OA is provided with curved nose 70 and

behind the nose a main body portion 72 having a

rectangular cross section as shown most clearly in Figure

9 rather than a generally cylindrical body of the casing

12. This allows for the provision of a planar door 74 on

a upper surface of the main body 72 . The door 74 can be

opened and closed to enable loading of the system 1OA with

incendiary capsules 18A. In a further variation the

supply 16A of incendiary capsules for the system 1OA

comprises one or more boxes 76 of capsules 18A. The

capsules 18A for each box 76 are provided as a belt 24A

wound about a corresponding reel 48A. Each box is

provided with an opening 78 in the form of a slot formed

on an upper surface of each box along an upper edge

closest the apparatus 14A.

Curved guides 80 (see Figure 7 ) are provided between

mutually adjacent box 76 near the opening 78 to minimize

friction between the belts 24A and the boxes 76 and

minimise the risk of entanglement or jamming. Each box 76

can be simply dropped in to the casing 12A by opening the

door 74 . This may provide a more convenient method of

loading the system 1OA in comparison to the system 10

where each individual reel is demountably coupled the

frame 42.

The length of the main body 72 determines the number of

boxes 76 of capsules that can be held at any one time.

Thus to increase the capacity of the system 10a, one can

simply increase the length of the body 72. In the event



that the system 10 is loaded with fewer boxes 76 than a

maximum carrying capacity, either a blank can be loaded

behind the box or boxes 72 to retain the box or boxes 72

in place, or alternately the casing 12A may be provided

with low upright dividing walls 82 (shown in Figure 7 ) for

retaining the boxes 72 in a required or preferred

position.

Figure 8 also depicts a supply 84 of glycol, and a fire

extinguisher system 86 located adjacent the apparatus 14A

in the housing 12A.

Figure 9 depicts the system 1OA mounted to a skid 90 of a

helicopter 92.

Now that embodiments of the invention have been described

in detail it will be apparent to those skilled in the

relevant arts that numerous modifications and variations

may be made without departing from the basic inventive

concepts. For example, the loading mechanism 20 is

illustrated and described as initially holding a first or

leading capsule of each belt in a stack so as to

sequentially feed each belt onto the apparatus 14 .

However in a variation, the loading mechanism may hold one

or more capsules of each belt in a side by side

arrangement rather than a stack. Further, the mechanism

20 may hold each belt individually rather than as a

collective group.

All such modifications and variations together with others

that would be obvious to persons of ordinary skill in the

art are deemed to be within the scope of the present

invention the nature of which is to be determined from the

above description and the appended claims.



Claims

1 An incendiary dispensing system comprising:

a casing that can be opened and closed, and having an

aperture ;

a supply of incendiary capsules loaded in said casing

and provided as at least one belt of series connected

incendiary capsules;

an apparatus for initiating and dispensing the

incendiary capsule, the apparatus and casing arranged so

that incendiary capsules initiated by the apparatus are

dispensed from the casing through the aperture; and,

a loading mechanism into which at least one capsule

of the or each belt is initially held, the loading

mechanism feeding the or each belt into the apparatus.

2 . The system according to claim 1 wherein the loading

mechanism is configured to prevent withdrawal of a held

belt.

3 . The system according to claim 1 or 2 wherein the

loading mechanism is configured to hold the at least one

capsule of each belt sequentially adjacent to the

apparatus .

4 . The system according to any one of claims 1 - 3

wherein the loading mechanism comprises a bias device that

biases the held capsules into the apparatus .

5 . The system according to claim 4 wherein the bias

device bears on the at least one capsule of a belt most

distant the apparatus.

6. The system according to any one of claims 1 - 5

wherein the loading mechanism is arranged to hold the at

least one capsule of each belt in a manner to form a stack

of capsules .



7. The system according to any one of claims 1 - 5

wherein the loading mechanism is arranged to hold the at

least one capsule of each belt in a side by side manner.

8. The system according to any one of claims 1 - 7

wherein the supply comprises respective rotatable reels

for each belt of capsule, wherein each reel has a

respective axis of rotation.

9 . The system according to claim 8 comprising each reel,

two flaps that apply pressure to the belt held on that

reel on opposite sides on the axis of rotation of the

reel .

10 . The system according to claim 8 or 9 wherein when the

system comprises a plurality of reels, the reels are

arranged in a line behind the apparatus .

11. The system according to any one of claims 8 - 10

wherein the loading mechanism is arranged to the at least

one capsules held by the loading mechanism are arranged in

a same sequence as the reels, with the at least one

capsule from a reel closest the apparatus being held

closest to the apparatus and the at least one capsule from

a reel most distant the apparatus being held distant the

apparatus .

12 . The system according to any one of claims 1 - 11

wherein each belt of capsules is provided in a separate

box that can be loaded into and removed from the casing.

13 The system according to any one of claims 8 - 11

comprising a frame to which the apparatus and supply is

coupled and wherein the frame is configured to sit in the

casing so that an assembly comprising the frame, apparatus



and supply can be loaded and unloaded as a single unit

into and from the casing.

14 . The system according to any one of claims 1 - 13

wherein the casing is made in an aerodynamic shape so as

to provide minimal wind resistance when held on an outside

of an aircraft.

15 . The system according to any one of claims 1 - 14

wherein the casing is provided with a door to enable the

apparatus and supply to be loaded into and unloaded from

the casing.

16. The system according to any one of claims 1 - 15

comprising a coupling system to facilitate coupling of the

casing to an outside of an aircraft.

17. The system according to claim 16 comprising an

automatic release mechanism to facilitate ejection or

release of the casing from the aircraft.
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