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FIG. 2A

(57) Abstract: A wad or basewad (11) for ammunition includes an igni
tion chamber (26). The ignition chamber (26) can be integrally formed 
with the wad or basewad (11) or can be attached to the wad or basewad 
(11). The ignition chamber (11) communicates with a primer (18) of the 
ammunition to receive and contain the primer blast for at least an initial 
period of time. This facilitates faster initial ignition of the propellant of 
the ammunition, and consequently allows higher performance levels to 
be achieved. Other advantages regarding other applications of this inven
tion include cleaner burning loads, greater economy, and lower per
ceived recoil.



wo 2010/062584 A4 lllllllllllllllllllllllllllllllllllll^
— as to applicant's entitlement to apply for and be granted 

a patent (Rule 4.17(H))

— as to the applicant's entitlement to claim the priority of 
the earlier application (Rule 4.17(Hi))

Published:
— with international search report (Art. 21(3))

— with amended claims (Art. 19(1))

(88) Date of publication of the revised international search 
report:

1 July 2010

Date of publication of the amended claims: 12 August 2010

(15) Information about Correction:
Previous Correction:
see Notice of 1 July 2010



WO 2010/062584 PCT/US2009/062180

[0001]

[0002]

[0003]

WAD WITH IGNITION CHAMBER

Cross Reference to Related Applications

The present Patent Application is a formalization of previously 
filed, co-pending United States Provisional Patent Application Serial 
No. 61/108,678, filed October 27, 2008 and United States Provisional 
Patent Application Serial No. 61/113,286, filed November 11, 2008 by 
the inventors named in the present Application. This Patent 
Application claims the benefit of the filing date of these cited 

Provisional Patent Applications according to the statutes and rules 
governing provisional patent applications, particularly 35 U.S.C. 
§ 119(a)(i) and 37 C.F.R. § 1.78(a)(4) and (a)(5). The specification 

and drawings of the Provisional Patent Applications referenced above 
are specifically incorporated herein by reference as if set forth in their 
entireties.

Field of the Invention

The present invention generally relates to shotshells with other 
applications related to systems requiring similar performance 
enhancements. In particular, the present invention relates to 
improvements in wads and/or basewads for shotshells, muzzle loading 
or specialty centerfire sabots and/or pusher wads, and other systems 
requiring similar performance characteristics.

Background of the Invention

Shotshells typically include a tubular body with a primer at one 

end, a propellant powder ignited by the primer, and a payload such as a 
series of shot pellets or a slug in front of the propellant powder. Such 
shotshells further typically include a shotshell wad between the 
propellant powder and the payload for containing the payload as it 
moves down barrel after firing. For example, Figure 1A illustrates one
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type of conventional shotshell wad, here shown as Remington Anns 

Company, Inc. Model TGT12S Shotshell Wad, while Figure IB illustrates an 

additional embodiment of a conventional shotshell wad having an elongated 

tubular body with a series of petals or split sections that flare outwardly after 

filing and define a cup for containing the payload. Conventional shotshell 

cartridges have, however, reached a performance plateau wherein the 

maximum velocity for a given payload generally is restricted by the standard 

operating pressure limits set forth in the Sporting Arms and Ammunition
ί
Manufacturers Institute, Inc. (“SAAMT) guidelines for a given gauge and 

length. Such performance limitations have been observed in particular with 

steel loads required for use while lnmting waterfowl and other similar game. 

Steel loads have an inherent disadvantage in performance properties resulting 

from the decreased density of the steel material versus similar size lead 

shot/losds. A lead pellet of equal size to its steel counterpart generally will 

contain more energy when fired at an equal velocity because its density and 

therefore mass will be greater, This handicap in energy levels for a given 

pellet size typically requires that a steel load use larger diameter pellets to 

ensure reasonable energy levels for game harvesting, and in doing so 

significantly lowers the number or volume of pellets a payload can contain, 

which in turn limits or hampers the effectiveness of the shotshell in use, 

particularly for game harvesting. Other types of shotshell wads have included 

tabes defining smaller areas in which the nronellmt powder or a portion

thereof is contained. For examnle, French patent No. FR 7B417. appears to

disclose a shotshell having a cylindrical envelope containing a series of shot

pellets, with a tabular envelope extending rearwaidlv therefrom covering the

primer of the shntshefl and containing a portion of nronellnnt powder therein.

U.S. Patent No. 3.S98.0S4 discloses a shotshell with a shot tube having a

portion attached at a rear end thereof and in which the propellant powder for
the shell is contfline^t

2
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[0004] Accordingly, it can he seen that a need exists for a shotshell cartridge

design that addresses the foregoing velocity restrictions and other related and

unrelated problems.

PCT/US 2009/062 180 - 27-08-2010

-NEW SHEET -

Summary of the Ihvaitlon

[0005] Briefly described, the present invention generally relates to 

improvements in wads and/or basewads for use with various types of invention, 
including shotshell, nenterfire, mid rimfira awiTminirimi

2A
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muzzle loading sabots, and/or other projectile/ammunition or firing 
systems that require similar performance characteristics. In one 
example embodiment, the invention can comprise a wad or basewad 
having an ignition chamber or tube that can be integrally formed with 

the wad or basewad or can be attached or affixed thereto. For 
example, the tube or ignition chamber can be formed with or attached 
to a basewad extending forwardly therefrom toward a gas obturating 
wad. Alternatively, the tube or ignition chamber can be mounted to or 
formed with a gas obturating wad, extending rearwardly toward the 
primer.

[0006]

[0007]

The ignition chamber can be formed in a variety of 
configurations and sizes, and defines a recess, chamber or cup toward 

or into which the primer blast is directed. The ignition chamber further 
can be of a length so as to contact or sealingly engage the primer, or 
can be spaced from the end of the primer at a location or distance 
sufficient to substantially direct the primer blast into the recess or 
chamber defined by the ignition chamber.

Upon firing, the primer blast is directed into the ignition 

chamber so as to contain the majority of the primer blast for an 
additional time. This generally aids in expediting ignition of the 

propellant powder by increasing the local pressure within the ignition 
chamber. The increased pressure generated by the containment of the 
primer blast within the ignition chamber or tube helps promote 

favorable pressure and temperature conditions and direct 

ember/particulate emission into the trapped propellant to enable 
quicker propellant ignition. The quicker propellant ignition increases 

the pressure further (in addition to the gas pressure generated by the 
primer blast) within the ignition chamber and accordingly provides an 

added thrust to the projectile of the ammunition system. Such added 
thrust in turn generally provides extra volume for the propellant to 
bum, effectively lowering the pressure. This further enables use of
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faster burning, more efficient powders to achieve higher than normal velocities while 
maintaining normal operating chamber pressures. Higher velocities can enable use of 
smaller shot sizes whose energy is more comparable to shot made from denser 
materials to achieve desired effectiveness. The tube or ignition chamber also can be

5 weakened, such as by cuts or prestressing areas of the tube or ignition chamber, in
order to help control and facilitate controlled failure of the tube and expedite ignition 
of the propellant outside the tube.

[0007A] In an embodiment, there is provided a round of ammunition, comprising:
10 a payload;

a primer;
a propellant material behind the payload; and
a wad having an ignition chamber adapted to receive and initially contain a 

primer blast during firing:
15 wherein said ignition chamber of said wad has a proximal end aligned with and

adjacent to a forward end of said primer and wherein the ignition chamber is 
configured to substantially receive the primer blast therealong after firing for 
concentrating ignition of the propellant material.

2 0 [0007B] In another embodiment, there is provided a wad comprising a gas obturating
section and an ignition chamber between the gas obturating section and a primer and 
containing a propellant powder therein, wherein the ignition chamber has a proximal 
end adjacent to and aligned with a forward end of the primer so as to be in 
communication with the primer, for substantially receiving a primer blast, and

25 wherein the ignition chamber is configured for at least initially containing and
concentrating ignition of the propellant by the primer.

[0008] Various objects, features and advantages of the present invention will become
apparent by to those skilled in the art upon reading the following detailed description,

3 0 when taken in conjunction with the accompanying drawings.

Brief Description of the Drawings

[0009] Figs. 1A and IB are side elevational views, taken in cross-section, of
35 conventional prior art shotshell wads.
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[0010] Fig. 2A is a cross-sectional view illustrating one example embodiment of a wad
with an ignition chamber for a shotgun shell according to the principles of the present 
invention, illustrated as a component base wad.

[0011] Fig. 2B is a cross-sectional view illustrating another embodiment of the present
invention including a gas obturating wad with an integral ignition chamber for a 
shotgun shell.

[0012] Figs. 3A and 3B are side elevational views, taken in cross-section, of additional
embodiments of shotshell wads with an ignition chamber according to the present 
invention incorporated into conventional shotshell wads.

4a
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[0013]

[0014]

[0015]

[0016]

[0017]

Fig. 4 is a side elevational view, taken in cross section, of a 
further embodiment of the present invention, illustrating a shotshell 
basewad with an ignition chamber coupled to a gas obturation wad.

Fig. 5 is a side elevational view, taken in a cross section of yet 
another embodiment of the present invention with a concentric tube 
arrangement of the ignition chamber.

Fig 6A is a cross sectional view of a wad according to the 
present invention traveling down the barrel after beginning the interior 
ballistic cycle.

Fig. 6B is a cross sectional view illustrating a conventional wad 
at a down barrel location at a similar time increment after beginning 
the interior ballistic cycle, as shown in Fig. 6A.

Discussion of Invention

The present invention is directed to improvements in the 
performance of ammunition including small arms ammunition such as 
shotshells, rimfire/centerfire cartridges, and other rounds, as well as for 

muzzle loading sabots, and other types of ammunition. Accordingly, 

while the present invention is illustrated herein in various example 

embodiments including use in shotshells, it will be understood that the 
wad of the present invention further can be used with a variety of other 
types and calibers of ammunition. Accordingly, as shown in Figs. 2A- 
2B, 3A-3B and 4-5, the present invention generally can include a 
shotshell or similar round of ammunition 10 having a wad 11 or similar 
structure having an additional inner tube or ignition chamber 12 

located in a rearward portion or section 13 of the shotshell or in a 
firearm chamber 16 (Fig. 6A) that contains the powder or propellant 

charge 17, which generally can be both (inside and outside of the 
ignition chamber or tube) for the round of ammunition 10. This

-5-
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[0018]

[0019]

ignition tube 12 can be formed in a variety of sizes and configurations 
such as circular, square, and/or other shapes or configurations, and 
typically is configured such that it generally is concentric to and is 
located within a practical separation/distance from the opening of the 

flash hole 19 of a primer 18 of the shell or round of ammunition 10. 
Examples of a first embodiment of the present invention can be seen in 
Figs. 2A-2B.

As generally illustrated in Figs. 2A and 2B, in one example 
embodiment of the present invention, a shotshell 10 can be provided 

with an ignition chamber as part of the obturating wad 11 ’ or with an 
ignition chamber integrally formed with the basewad 11. The ignition 
chamber or tube portion is shown (12 & 12’). The shotshell typically 

can include a substantially 1-piece, unitary structure, or can be a multi
piece structure or construction, having a tubular hull or body 20 

generally formed from plastic or similar material, that is sealed at a 
rearward end 13 within a head or base portion 21, typically made from 
brass or other metal. A primer 18 generally will be received within the 
head or base 21, projecting forwardly into the head and the body 20 of 
the shotshell, and the powder or propellant charge 17 for the shotshell 
generally will be located forwardly of the primer 18. In the example 

shown in Fig. 2B, a gas sealing or obturating wad 11’ generally is 
shown received within the body or case 20 of the shotshell of the 
present embodiment, positioned in front of the propellant powder 17 
and primer 18, with a chamber 22 being defined forwardly of the wad 

and in which a payload P, such as a shot pellet payload 23 (Fig. 2A) or 
a slug 24 (Fig. 2B) of the shotshell is contained. Alternatively, in Fig. 
2A, a cupped basewad 11 structure is illustrated in use in the shotshell.

In the example embodiment of the present invention illustrated 

in Fig. 2B, the gas obturating wad 11 ’ will be integrally formed with 
the tube or ignition chamber 12’ extending rearwardly therefrom. This 
tube or ignition chamber generally defines a chamber 26’ in which at

-6-
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[0020]

least a portion of the powder or propellant of the shotshell can be 
received. The tube or ignition chamber also typically can be aligned 
along a centerline of the shotshell and will extend for a predetermined 

distance toward the head 21 of the shotshell 10. The length of the tube 

can be varied, but typically will extend from the rear 27’ of the gas 
obturating wad 11 ’ to a point terminating approximately in line with 

the forward end 28 of the primer 18. As illustrated in Figs. 2A-2B, the 
tube or ignition chamber 12/12' further generally will be of a diameter 
approximately equivalent to a diameter of the primer 18 or otherwise 
sufficient to substantially receive the exploding primer gases and 
embers therein. By way of example only, the tube or ignition chamber 
can be between about 0.7-0.2 inches, though greater or lesser size 

and/or other configuration tubes also can be used. As a result, as the 
primer 18 is fired and initiates ignition of the propellant or powder 17 
contained within the ignition chamber or tube of the gas obturating 
wad. The expanding gases from the ignition of the powder initially 
will be substantially contained in a more concentrated area within the 
tube in the shotshell.

In the alternative example embodiment of the present invention 
illustrated in Fig. 2A, a basewad 11 with an integral ignition chamber 

12 is formed or molded within the base 21 of the shotshell, including a 
tube or ignition chamber 12 formed or defined therein and extending 
upwardly from the basewad 11 along the shotshell from the head or 
rear end 21 of the base, the ignition chamber 12 defining a chamber 26 
and abutting or ending a short distance from the rear surface of a gas 

obturating wad 31 located adjacent the payload (i.e., the slug 24) of the 

shotshell. In this embodiment, the primer generally will be contained 
within the basewad so as to be concentric and integral with the tube or 
ignition chamber defined by the basewad, and in which at least a 

portion of the powder is contained. As a result, just like the other 
embodiment of the present invention illustrated in Fig. 2B, the

-7-
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[0021]

actuation of the primer and initial ignition of the propellant (in the 
embodiment in Fig 2A) is directed into and along the tube or ignition 
chamber 26 defined by the basewad 11, such that the tube or ignition 
chamber initially contains the primer blast after firing. As a further 

result, the pressures generated by the ignition of the propellant powder 
of the shotshell from the primer blast are substantially contained within 
the tube or ignition chamber at least for an initial time or moment after 
firing and will create further thrust to drive or accelerate the movement 
of the gas obturating wad and thus the payload portion of the shotshell 

out of the case of the shotshell and down-bore along the barrel of the 
shotgun.

Fig. 3A illustrates still another embodiment of the shotshell 

wad 40 with ignition chamber according to the principles of the present 
invention as applied to a conventional shotshell wad construction, here 
shown as a Remington Arms Company Inc. Model TGT12S Shotshell 
Wad, having a body 41 including a lower section of base 42, and an 

upper section 43 defining a cup 44 in which a payload such as shot 
pellets or a slug (not shown) can be received. As indicated by dashed 

lines 20, the shotshell wad 40 typically can be received within a 
shotshell body 20 having a base or head portion 21 in which a primer 

18 is received. It also will be understood by those skilled in the art, 

however, that substantially any shotshell wad systems such as are 

conventionally on the market also can be utilized with the wad system 
according to the present invention. As illustrated in Fig. 3A, such a 

conventional shotshell wad 40 can be modified according to the 
principles of the present invention to include a tube or ignition 
chamber 46 shown as being integrally formed with the sealing wad 
base 42 so as to extend rearwardly therefrom. The tube generally 
engages or communicates with the primer 18 of the shotshell, and 

defines a central chamber 47 or recess in which at least a portion of the 
propellant powder can be initially ignited by the primer upon firing so

-8-
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as to initially contain and enable further effectiveness of the primer 
blast.

[0022]

[0023]

It is also possible, as illustrated by the phantom lines 48 shown 
in Fig. 3A, to include grooves or cuts formed into the wall 49 of the 
tube or ignition chamber 46 of the shotshell wad 40 of the present 
embodiment so as to facilitate a substantially symmetric failure of the 

tube or ignition chamber 46 at a desired rate. Such a generally 
controlled failure of the tube or ignition chamber will further help 
expedite the ignition of the remaining propellant powder outside of the 
tube or ignition chamber. As a result, the remaining propellant powder 
outside the tube or ignition chamber can be initiated or ignited more 
uniformly so as to ensure faster and/or more complete ignition of the 

entire propellant powder charge within the shotshell, thus further 

enhancing the acceleration or driving of the payload down-bore and 

out of the shotshell, as illustrated in Figs. 6A-6B discussed below.

Fig. 3B illustrates a further conventional type or style wad 50 
such as for a shotshell, modified according to the principles of the 
present invention. The shotshell wad shown in Fig. 3B generally 

includes an elongated tubular body 51 formed from the series of petals 
or sections 52 defining a cup 55 and having slits or cuts 53 

therebetween to enable the side walls or petals 52 of the wad 50 to 
flare outwardly after firing. The side walls of the wad body 51 
terminate at a lower end at a cap or base 54, which extends rearwardly 
therefrom and generally includes a recess or cavity 56 formed in its 
rear surface 57. The shotshell wad 50 further includes an additional 
tube or ignition chamber 60 formed in the base 54 of the wad 50, 

extending rearwardly therefrom and defining a recess or chamber 61. 
The tube or ignition chamber 60 is generally shown as being 

substantially centrally located along the base, with the outer edges 62 
of the recess or cavity formed in the base of the wad, overlapping or 
extending thereabout as indicated in Fig. 3B.

-9-
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[0024]

[0025]

Additionally, while the embodiments shown in Figs. 3A and 3B 
both illustrate the use of a molded tube or ignition chamber integrally 
formed with the base of the wad, it also is possible to form the tube or 
ignition chamber separately from the wad, and attach it thereto via 

adhesives, welding or other attachment means, or to form the tube such 
as with a basewad as illustrated in Fig. 2A, wherein the tube will 
engage the rear portion of the wad in a contact or friction fit.

Fig. 4 illustrates still a further design for a round of ammunition 
or shell 10 having a basewad 70 and gas sealing or gas obturating wad
71 incorporating the principles of the present invention. In this 
embodiment, the gas obturating wad 71 and basewad 70 can be used 
with a shotshell 10 or similar round of ammunition having a shell body

72 and a base or head 73, and can be formed so as to couple together, 
rather than being specifically molded together. For example, as 
indicated in Fig. 4, the gas obturating wad 71 can be formed with a 
recess or notch 74 that is aligned with the upper end 75 of a tube or 
ignition chamber 76 formed in the basewad 70. The tube or ignition 

chamber 76 includes a sidewall 77 that can be formed in cylindrical or 

other configurations and defines a recess or internal chamber 78 
aligned with the primer 18 of the round of ammunition or shotshell. 

As the gas obturating wad is mounted within the shotshell case, this 
recess or notch portion 74 can be urged into tight frictional 
engagement with the upper end 75 of the tube or ignition chamber 76 
so as to couple the gas obturating wad 71 to the basewad 70 as 

indicated in Fig. 4. As a result, a better initial seal, indicated at 79 can 
be created, without having to mold the tube or ignition chamber of the 

basewad to the gas obturating wad, thus allowing for higher gas 
pressures upon firing before rupturing or failure of the tube or ignition 
chamber. Still further, various other attachment methods or means, 
such as use of adhesives, friction fitting or other, similar attachments

-10-
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[0026]

[0027]

also can be used to send and otherwise maintain contact between the 

wad and basewad.

Fig. 5 illustrates yet another embodiment of the wad 80 with an 

ignition chamber according to the principles of the present invention. 
In this embodiment, a gas obturating wad 80 is formed with a first or 
primary tube or ignition chamber 81, which is shown as generally 
being centrally aligned or located with respect to a primer 82 of the 
round of ammunition 10. One or more secondary tubes or chambers 
83 further are defined concentrically spaced from and surrounding the 
primary tube or ignition chamber 81. The secondary tube(s) or 
chamber(s) 83 define recesses that contain propellant which ignites 
after the inner tube initial pressurization is relieved by the tube rupture 

and axial wad movement. The second chamber helps further contain 
the primer/propellant pressurization as needed to enable the desired 
rate of increase in volume behind the gas obturating wad 80 after 

firing. As further indicated in Fig. 5, the proximal or rearward end 87 
of the primary ignition chamber 81 can be in engagement with the 
primer 82, including engaging the primer in a friction fit, while the 
forward or distal end 88 of the primary ignition chamber 81 can have a 
curved or hemispherical configuration to further assist in focusing the 

pressure waves from the primer blast.

In the initial stages of firing, when the primer blast pressure 

waves send hot embers into the powder, the tube or ignition chamber 
12/12' (Figs. 2A-2B), 46 (Fig. 3A), 60 (Fig. 3B), 76 (Fig. 4), and 81 

(Fig. 5) of the wad of each of the embodiments of the present invention 
acts as a small pressure vessel and helps direct the embers/powder into 
a confined volume. The increased pressure inside the tube or ignition 
chamber(s) of such wads results in favorable pressure and temperature 

conditions for powder ignition and is coupled with the tubes ability to 

confine and direct the particulate emission, allowing for improved 
initial gas generation. By introducing these favorable ignition

-11-
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[0028]

[0029]

[0030]

conditions early on (prior to peak chamber pressure), the payload (i.e. 

shot, slug or other projectile) experiences a larger acceleration that 
results in increased volume behind the payload P as it moves down the 
bore B of the barrel FB of a firearm, as shown by arrow A in Fig. 6A. 

Such an increase in the volume along the bore B of the barrel FB at a 
greater rate reduces the peak pressure experienced inside the bore as 
compared to normal shotshell interior ballistic cycles..

For example, Figs. 6A and 6B illustrate the displacement of a 
payload P/P' of a round of ammunition being fired utilizing a wad W 
with the tube or ignition chamber according to the present invention 

versus a conventional design wad W'. Fig. 6A illustrates the down- 
bore displacement of the payload P fired from a round of ammunition, 

such as a shotshell, as it proceeds along the barrel of a firearm after 
firing including the wad with ignition chamber of the present 

invention, while Fig. 6B illustrates the relative position of the payload 
P' fired from a round of ammunition using the conventional wad at the 
same time “Delta T.”

As shown by the comparison of Figs. 6A and 6B, the volume 
opened is greater for the present invention and allows for performance 
and economical advantages as discussed further below. With initial 

testing, peak chamber pressure decreases of up to 56% have been 
realized. Initial testing has also shown that reductions in tube diameter 
and consequently volume therewithin have shown the largest chamber 
pressure reductions with all other variables held constant.

This type of system allows for gains in several distinctive areas 
related to the performance of ammunition, such as a shotshell. The 

first most obvious is a gain in velocity. By decreasing the peak 
pressure experienced in the system, more powder can be loaded to 

restore the loss of pressure and a significant increase in velocity can 

result. This immediately provides opportunities for performance
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improvements on the steel loads commonly used to hunt waterfowl 
because of environmental concerns. As mentioned earlier steel loads 
are at a disadvantage because their density is lower than that of lead, 

meaning that a pellet of lead identical in size and shape to one of steel 
going the same velocity will have more energy because its mass will be 
higher. By increasing the speed of the steel load we can restore that 
missing energy to help compensate for the difference in mass/weight 
and help bridge the lethality gap between lead and steel shot pellets. It 
is general knowledge that a hunter needs to use a larger shot size (i.e., 
2 shot sizes) when steel is compared to lead to provide equivalent 
downrange energy. With the present invention, the velocity of a 12 Ga 
3” 1 % oz steel load has been found to be increased by over 200 fps, 
which, upon inspection of downrange performance reduces the gap 
more closely to 1 shot size when steel is used as compared to lead. For 
example, if you used to use a #4 lead shot size to kill ducks prior to the 

Federal ban on using lead shot for waterfowl, equivalent energy in 
conventional shotshells would be with #2 steel but with the present 
invention, you can now use a #3 steel for equivalent downrange energy 

which carries the advantage of more pellets in the payload as well.

A second potential gain is in the ability to use faster, cleaner 

burning powders. Often in magnum loads, and steel loads, very slow 
burning powder is required to keep the peak pressures within safe 

operating limits while maintaining desired velocities. These powders 
often tend to be harder to ignite and leave more undesirable residue in 
the firearms. Because of the pressure drop associated with the 
tube/ignition chamber in the system, these loads can use the faster, 

cleaner burning powders that would otherwise produce unsafe pressure 
levels. Now, existing loads using the present invention will leave less 

residue in firearms.

Another gain is in possible powder charge weight savings 
associated with the use of faster burning powders mentioned above.

-13-
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These powders are often more energetic and require a lower charge 
weight to achieve the same velocity. Faster burning powders tend to 
more completely bum vs. slow burning powders, thus increasing 
efficiency. However, obtaining equal velocities with a faster powder 

comes at the expense of pressure resulting in a system that is no longer 

within safe operating pressures. With the help of the present invention, 
such operating efficiency and safety can be maintained, and thus 
powder weight savings can be realized. Obviously, powder weight 
savings directly effects and reduces product cost for greater 
economical advantage.

Still a further potential benefit is in a felt recoil reduction. 
Changing the initial payload displacement and the rate of chamber 

pressure rise has increased the overall time of the interior ballistic 
cycle. Obtaining similar payload performance over a longer timeframe 
will change the perception of recoil. The “kick” delivered over a 
longer timeframe will feel less sharp. This advantage could have 
significant applications in target loads where often the velocities of the 
payloads are dictated in the rules such as trap or skeet. Here we can 

achieve the same velocity at a lower peak pressure by spreading the 
work done over time providing the shooter with a more comfortable 

round to fire. With the large number of shotshells fired by one person 
in typical competitions, the shooter fatigue will be less with reduced 

recoil.

Given a specific load, any one or a combination of the above 

discussed advantages can be implemented for enhancing the product in 
specific applications.

Figs. 2A-2B and 4-5 show a conceptual view of shotshell with 
an ignition chamber incorporated into either an obturating wad or a 

base wad in a shotshell. Typically, other wad components will be 
placed between this obturating wad and the payload (shot, buckshot, or
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slug). However, an advantage of the system of the present invention is 
that it can be incorporated into any wad system on the market as shown 

with a modified Remington TGT12S target wad in Fig. 3A, and 
another variant of a steel shot wad in Fig. 3B. Preferably the length of 

the tube can match the height necessary to substantially eliminate any 
gap between the base wad and beginning of the tube, although some 
gap can still be provided/used. Testing has shown that the best 
pressure reductions will occur in this scenario but even with a gap, 
reductions of up to 30% can be achieved. One possible variation 
would include a tube with a collapsible or telescoping tube bottom so 

the height can automatically be adjusted as the wad is seated into the 
shell during loading regardless of the powder height. It would also be 

possible to include grooves or cuts into the wall of the tube (as noted 
with respect to the embodiment of Fig. 3 A) so that a symmetric failure 
of the cup can be created to help to ignite the remaining powder 
outside the cup more uniformly. Initial testing shows that the tube can 

rupture violently and in some cases, asymmetrically.

Alternatively, the tube walls could be thickened to increase 
their ability to withstand pressure of expanding/igniting gases in the 
ignition chamber for better initial ignition. Additionally, alternate 

materials that would add strength to the ignition chamber or 
alternatively provide brittleness to control the consistency of the 
ignition event further can be used. A variety of materials to make the 
ignition chamber such as metals, plastics, cellulose based products, 

etc., are envisioned as being possible. Typically, lower cost materials 
will be seen as providing a better economic choice, such as high and 
low density polyethylene or similar materials in preferred initial 
embodiments.

The wad and/or basewad could also be geometrically designed 
to couple together by friction as shown in Fig. 4 to create a better 

initial seal forcing higher pressures before the tube bursts. Alternate
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fastening configurations other than by friction (i.e., use of adhesive materials, etc...) 
also are possible.

[0038] Still further, alternate ignition chamber geometries can be envisioned to
5 provide either equivalent or enhanced ignition. Instead of a circular cross section,

other polygonal or star shaped cross sections may be advantageous for reducing the 
volume further to obtain greater trust on the base of the wad. Also, instead of a 
consistent ignition chamber cross section, a substantially continuous curved surface, 
such as shown in Fig. 5, changing in diameter axially may be advantageous for

10 focusing the primer pressure wave to a specific point. Furthermore, a nozzle geometry
could be used to optimize thrust.

[0039] Most of the explanations above were directed toward shotshell applications of
the present invention. However other applications are envisioned. For example, other

15 types of ammunition could be used, such as a sabot or pusher wad for muzzle loading
applications, which could easily incorporate the ignition chamber system according to 
the present invention into the gas obturating end thereof. Faster burning black powder 
types could be used to obtain higher velocities than conventional practice. In still 
further potential embodiments, the primer battery cup could be extended to

2 0 accomplish the same goal. In such embodiments, the primer battery cup could be
configured similar to an open ended flash tube and function similarly to the 
embodiment shown in Figure 2A. Instead of the integral tube/basewad configuration, 
a normal basewad could house a long version of a shotshell primer to provide a 
substantially equivalent configuration.

25
[0040] It will be understood by those skilled in the art that while the present invention

has been discussed above with respect to particular embodiments of the present 
invention, various additions, modifications and/or changes can be made thereto 
without departing from the spirit and scope of the invention.

30
[0040A] It is to be understood that, if any prior art publication is referred to herein, such

reference does not constitute an admission that the publication forms a part of the 
common general knowledge in the art, in Australia or any other country.

3 5 [0040B] In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary 
implication, the word “comprise” or variations such as “comprises” or “comprising” is 
used in an inclusive sense, i.e. to specify the presence of the stated features but not to 
preclude the presence or addition of further features in various embodiments of the

4 0 invention.
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1. A round of ammunition, comprising:
5 a payload;

a primer;
a propellant material behind the payload; and
a wad having an ignition chamber adapted to receive and initially contain a primer 

blast during firing:
10 wherein said ignition chamber of said wad has a proximal end aligned with and

adjacent to a forward end of said primer and wherein the ignition chamber is configured to 
substantially receive the primer blast therealong after firing for concentrating ignition of the 
propellant material.

15 2. The round of ammunition of claim 1 and wherein said wad comprises a gas obturating
wad and said ignition chamber comprises a tube integrally formed with said wad.

3. The round of ammunition of claim 1 and wherein said wad comprises a base wad and 
wherein said ignition chamber is integrally formed therewith.

20

4. The round of ammunition of claim 1 and wherein said ignition chamber comprises a 
tube affixed to said wad.

5. The round of ammunition of any one of the preceding claims and wherein said
25 ignition chamber comprises a tube having a substantially cylindrical, square, rectangular or

polygonal configuration.

6. The round of ammunition of any one of the preceding claims and wherein said 
ignition chamber contacts the primer, a basewad or a combination thereof, and is of a diameter

30 substantially equivalent to a diameter of said primer to facilitate receipt of the primer blast 
therein.

7. The round of ammunition of any one of the preceding claims and wherein said 
ignition chamber further comprises a series of weakened areas adapted to help facilitate failure

35 of said ignition chamber upon receipt of the primer blast therein.

8. The round of ammunition of any one of the preceding claims and wherein said 
ignition chamber comprises a recess having an open end spaced from said primer at a location 
sufficient to substantially receive and direct the primer blast into said recess.

40
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9. A wad comprising a gas obturating section, and an ignition chamber between the gas 
obturating section and a primer and containing a propellant powder therein, wherein the ignition 
chamber has a proximal end adjacent to and aligned with a forward end of the primer so as to be 
in communication with the primer, for substantially receiving a primer blast, and wherein the

5 ignition chamber is configured for at least initially containing and concentrating ignition of the 
propellant by the primer.

10. The wad of claim 9, wherein the wad is mounted in a shotshell.

10 11. The wad of either claim 9 or 10, and wherein the wad comprises a sabot for a
projectile.

12. The wad of any one of claims 9 to 11 and wherein said ignition chamber comprises a 
tube integrally formed with said gas obturating section of said wad.

15
13. The wad of any one of claims 9 to 12 and wherein said ignition chamber comprises a 
tube having a substantially cylindrical, square, rectangular or polygonal configuration.

14. The wad of any one of claims 9 to 13 and wherein said ignition chamber comprises a 
2 0 recess having an open end spaced from said primer at a location sufficient to substantially

receive and direct the primer blast into said recess.

15. A round of ammunition substantially as herein described with reference to Figures 2A 
to 6A.

25
16. A wad for a round of ammunition substantially as herein described with reference to 
Figures 2A to 6A.
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FIG. 1B
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FIG. 2B

SUBSTITUTE SHEET (RULE 26)



WO 2010/062584 PCT/US2009/062180

SUBSTITUTE SHEET (RULE 26)



WO 2010/062584 PCT/US2009/062180

4/5

^82

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2010/062584 PCT/US2009/062180

5/5

SUBSTITUTE SHEET (RULE 26)


