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(57) A barrel for an automatic firearm which cycles on
recoll action 1s provided with a transverse pin (13)
extending across the top of the rearward portion of the
chamber. This pin nests within the extraction groove of a
cartridge casing during firing. On cycling, the transverse
pin (13) deflects the spent case downwardly towards an
ejector (3) which effects ejection of the casing.
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(57).Abstract

A ban'e] for an automatic ﬁrcafm Yvhich cycles on recoil action is provided with a transverse pin (13) extending across the top of the
rc?amard portion of the chamber. This pin nests within the extraction groove of a cartridge casing during firing. On cycling, the transverse
pin (13) deflects the spent case downwardly towards an ejector (3) which effects ejection of the casing.
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TITLE:  EJECTION-ASSIST MECHANISM FOR AUTOMATIC FIREARMS

FIELD OF THE INVENTION

This invention relates to the field of firearms
and provisions for modifying semi-automatic firearms for
training purposes. In particular, it relates to reliable
ejection of ammunition from firearms that have been
modified to stfaight blow-back action so that they can fire

low-energy ammunition.

BACKGROUND TO THE INVENTION

In military and police firearms applications

almost all of the ammunition consumed is used for training.
For some training purposes, however, normal ammunition is
not adequate. An alternative type of known training
ammunition, represented by ﬁnited States Patent No.
5,359,987 (adopted herein by reference), fires a low-mass
projectile relying on a special, low-energy cartridge
designed to provide <cycling of suitably-modified,

recoil-operated automatic weapons.

An advantage of the 1low-energy training
ammunition is that it has a shorter range and lower

penetration capacity than standard ammunition. This
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permits use of smaller, less secure firing ranges as
training facilities. If standard ammunition were
accidentally employed in these facilities, unexpected
dangers would arise from the increased striking power and
5 range of such standard ammunition.

The weapon modifications required to permit
cycling while firing 1low-energy training ammunition
generally include replacing or modifying the barrel, and
sometimes replacing or adding certain other components,

10 depending on the weapon involved. These modifications also
take safety into consideration. For example, in 92 mm
automatic firearms, the caliber of the substitute barrel
may be smaller than the diameter of the projectiles 1in
standard 9 mm ammunition. If an attempt is made to chamber

15 a standard round in such a training-adapted firearm, the
design of the chamber and barrel will not normally permit
entry of the standard projectiie. This ensures that such
modified weapons cannot fire standard, live ammunition.

The low-energy cartridge represented by United

20 States Patent No. 5,359,937, 1in combination with a
substitute training barrel, allows normal recoil and
cartridge case ejection through a blow-back action. Such
a system, when firing appropriate marking cartridges, makes
up an effective close-range, force-on-force training

25 system. Hits, which are non-lethal, are denoted by red,
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blue or other coloured marks. This system enhances the
reaiism and training value of interactive scenario tactical
training because it allows trainees to use their service
weapons in a representative manner in exercises simulating,
5 for' example, counter-terrorism, close quarters combat,
urban fighting, protection of dignitaries, trench clearing,
and fighting in wooded'areas.

When firing standard ammunition, with its
abundant associated energy, 1t 1is necessary 1in many

10 weapons, particularly handguns, to lock the barrel to the
slide during the beginning of their rearward motion for a
period long enough for the projectile to exit the barrel
muzzle while the breech is still closed. This allows the
chamber pressure to drop before the breech opens to eject

15 the spent cartridge case. A locking mechanism couples the
slide and barrel together for the first portion of the
recoil, and then releases the slide. Upon unlocking, the
slide continues its rearward travel whiie the barrel stops
in the“‘proper position to receive the next round from the

20 magazine to be chambered.

Associated with the barrel locking and unlocking.
with the slide in a standard weapon, there may also be an
up-and-down vertical movement of the chamber end of the
barrel. This pivoting motion may be caused by a cam

25 located under the barrel. When in battery, the barrel 1is
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in its most upward position such that the center of the

prifner of the chambered round is aligned with the firing
pin. After firing, the chamber end of the barrel drops to
its most downward position, which brings it in line with
the ejector.

In a training barrel it is necessary to omit thais
barrel-locking mechanism and, by so doing, the recoil
action becomes pure blow-back with no up-and-down motion of
the barrel. This must be done because there is not enough
energy in low-energy training cartridé;es to precipitate
sufficient recoil to unlock the barrel and the slide in
their standard configurations. A training barrel of the
type addressed by this invention is similar in most aspects
to the standard barrel for a particular pistol with a
barrel locking mechanism, but is modified, in part, by
removing this locking mechanism, which holds the barrel and
the slide together for the first portion of the recoil
cycle. '

In some 9 mm pistols, after the locking mechanism
has been removed and the barrel pivoting/cam system
deactivated so that the weapon can fire low-energy
ammunition as represented by United States Patent No.
5,359,937, the training barrel is out of line with respect
to the ejector during the recoil cycle. Since barrel

pivoting 1s no longer present, the barrel chamber must be
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positioned in such a way that the cartridge can be fed
easily into the chamber and also be in line with the firing
pin for firing. Therefore, due to this feature (of being
in line with the firing pin) the chamber 1s out of line
with the ejector in the modified weapovn. This misalignment
means that the spent cartridge case may not come into
proper contact with the ejector, thereby causing Jjamming

due to failure to eject.

It is, therefore, an objective of this invention
to provide a training barrel system for this class of
firearms that will ensure reliable ejection of the spent
case upon firing.

The invention in its general form will first be
described, and then its implementation in terms of specific
embodiments will be detailed with reference to the drawings
following hereafter. These embodiments are intended to
demonstrate the principal of the invention and the manner
of its implementation. The invention in its broadest and
more specific forms will be further described, and defined,
in each of the individual claims which conclude this

specification.

SUMMARY OF THE INVENTION

This invention i1s directed to an automatic pistol

adapted to fire low-energy training ammunition by the
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substitution o0of a training barrel that omits the
Ibarfel—locking' feature normally present, especially 1in
combination with a barrel pivoting/cam system. It provides
a system for orienting the spent cartridge case such that
5 it will strike the ejector during the recoil cycle, thereby
being knocked out of the weapon, while in no way affecting
the alignment of the firing pin with the primer when the
weapon is 1in battery (i.e., ready to fire).
According to the invention, a firearm is provided
10 with a slide and a training barrel which at no timé are
locked together, nor is there any up-and-down movement of
the barrel during the firing cycle. The firearm into which

this training barrel is to be installed has an ejector
member located within the firearm frame rearwardly of the

15 barrel at a position that 1s beneath the geometric rearward

extension of the cartridge casing when a cartridge 1is

chambered in the barrel.
The training barrel of the invention is similar
to a standard barrel in that it includes a barrel with a
20 bore and a chamber for receiving a cartridge which has an
extraction groove at the rearward end of the cartridge
casing; but
differs from a standard barrel in that it includes an

ejection cartridge case deflector in the form of an
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ejection-assist pin mounted in the wall defining the

chamber and positioned to:

a) permit chambering of a round in the normal
manner;
5 b) nest within the extraction groove on the

cartridge casing whén the weapon 1i1s 1n
battery; and
C) lie 1n the path of the 'outer periphery of
the cartridge casing during ejection
10 whereby, on ejection of the cartridge casing, the casing is

deflected downwardly by contact with the cartridge case

deflector so as to be directed towards the ejector for

subsequent ejection.

The ejection-assist pin of the invention passes

15 1laterally through the chamber wall to protrude slightly
into the chamber volume and partially engage with the
extraction groove on a cartridge casing when the weapon is

in battery. This pin may bear against the casing during
chambering of the cartridge but does so to such a minimal

20 degree that a round is able to be chambered in the normal
manner. Upon extraction of the spent casing, the pin
interferes with the exiting motion of the cartridge casing,
deflecting it downwardly, towards the ejector. Upon
striking the ejector, the spent casing is thrown through

25 the ejection port in the slide in the normal manner.
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As the cartridge is being chambered, it comes
into contact with, but is not‘impeded.by, the pin until,
when fully chambered, the pin is fully seated and centered
in the extraction groove. Thus, when the weapon is in
battery, the cartridge to be fired is in exactly the same
position as 1t would be if the pin were not present.

After firing, as the spent case commences to move
rearwardly out of the chamber, it passes by the pin and, in
so doing, 1s canted downwards so that its line of motion is
deflected to bring it into contact with the ejector. If
this downward cant were not imparted to the spent case by
the pin, the line of motion of the case would be too high,
or above, the ejector, thereby jeopardizing reliable
ejection of the case from the weapon. In such instances,
the likelihood of weapon jamming is high.

One way of locating the pin in the chamber wall
is to drill lateral holes of the appropriate size on each
side of the chamber wall, and then to insert and secure a
high-strength metal pin through these holes, one end of the
pin in one hole and the other end of the pin'in the other

hole.

Although a transverse pin is preferred, any form

of protrusion that serves as a cartridge-case deflector

while the spent casing is being extracted from the chamber

may be emplovyed.
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The foregoing summarizes the principal features
of the invention. It may be further understood by the
description of the preferred embodiments, in conjunction

with the drawings, which now follow.

5 SUMMARY OF-THE FIGURES
' Figure 1 1is a partial cutaway, and cross-
sectional side view of a training barrel without an
ejection-assist pin, showing part of the normal frame of a
9 mm semi-automatic pistol but modified by the presence'of

10 a training barrel to fire low-energy ammunition, as
represented by United States Patent No. 5,359,937. Figure
1 depicts a fully-chambered, low-energy cartridge present
in the barrel chamber but without the feature of the

invention being present.

15 Figure 2 1s the same view as in Figure 1 without
the feature of the invention present after the weapon has
been fired, first showing the spent cartridge case emerging
from the chamber at Position A, and then showing the spent
cartridge case passing over the top of the ejector at

20 Position B.

Figure 3 1s a partial cutaway, cross-sectional
side view of the training barrel with the ejection-assist
pin of the invention present showing part of the frame of

a 9 mm semi-automatic pistol modified by the presence of




CA 02303285 2000-03-13

WO 00/12951 , PCT/CA99/00754

10
the training barrel to fire low-energy' ammunition, as
represented by United States Patent No. 5,359,937, and
having a fully-chambered low-energy cartridge present in
the chamber.

5 Figure 4 is the same view as in Figure 3 after
the weapon has been fired, first showing the spent
cartridge case emerging from the chamber at Position A, and
then showing the spent cartridge case coming into contact
with the ejector at Position B.

10 Figures 5A and 5B are rear views of a training
barrel, first without an ejection-assist pin in Figure 5A,
and then with an ejection-assist pin present in Figure 5B.

Figure 6 is a side view of the chamber end of a

training barrel with an ejection-assist pin present.

15 DESCRIPTION OF THE PREFERRED EMBODIMENT

In Figure 1 a training barrel 1 is shown mounted

in a 9 mm standard frame 2 containing ejector 3, with a

fully-&hambered low-energy training cartridge 4, as
represented by United States Patent No. 5,359,937, in
_20 chamber 5. If the slide (not shown, for the sake of
clarity) were present, the weapon would be 1in battery.
After the weapon is fired, spent cartridge case 6 begins to

move rearward out of chamber 5 with the aid of an extractor

(not shown), as illustrated at Position A of Figure 2.
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Because the centerline 7 of barrel 1, along which spent
cas'e 6 moves, is too high in relation to the top of ejector
3 without the feature of the invention present, the
expended case 6 passes over ejector 3 without coming into
contact with it, as illustrated at Position B of Figure 2.

In Figure 3 a training barrel 8 containing an
ejection-assist pin 9 in chamber wall portion 10 is shown
mounted in a 9 mm standard frame 2 containing ejector 3;
with a fully-chambered low-energy training cartridge 4, as
represented by United States Patent No. 5,359,937, in
chamber 5. The ejection-assist pin 9 is centered in the

extraction groove 11 of low-energy cartridge 4 when the

cartridge is fully chambered. If the slide (not shown)
were present, the weapon would be in battery. After -the
weapon 1s fired, spent cartridge case 6 begins to move
rearward out of chamber 5 with the aid of an extractor (not
shown) at the same time as being forced downward slightly
by ejection-assist pin 9, as illustrated in Position A of
Figure©4. The centerline 12 of expended case 6 is thereby
tilted sufficiently downwards with respect to the
centerline 7 of training barrel 8 so that movement of spent
case 6 along its path 12 will bring Spent case 6 into

contact with ejector 3, as illustrated at Position B of

Figure 4.
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Figures 5A, 5B show the entrance to chamber 5 and

chamber wall portion 10 without the presence of an

ejection-assist pin in Figure 5A, and with the presence of

ejection-assist pin 9 installed in chamber wall portion 10
in Figure 5B. Figure 6 shows a side view of Figures 5A, 5B
indicating the location of ejection-assist pin hole 13 in
chamber wall portion 10. The ejectionnassiSt prin 9, which
has a diameter of approximately 0.0625 inch for 9 mm
pistols, may be press fitted into ejection-assist pin hole
13; it may also be a loose fit and held by staking.

The functioning of the subject ejection-assist

mechanism has been tested many hundreds of times in Sig

P225 (P6) pistols with complete success and reliability.

While this ejection-assist mechanism is particularly suited
for the training barrel for the Sig P225 (P6), it is also
suited to training barrels destined for the Sig P226, Sig

P229, Glock 17, Glock 19 and Glock 22 weapons as well as

other automatic firearms that fire low-energy ammunition as

represented by United States Patent No. 5,359,937 or any
other type of low-energy ammunition, including blanks, that

require guidance during extraction to ensure ejection.

CONCLUSION

The foregoing constitutes a description of

specific embodiments showing how the invention may be
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applied and put into use. These embodiments are only
exémplary. The invention in its broadest and more specific
aspects 1s further described and defined in the claims
which now follow. These c¢laims, and the language used
5 therein, are to be understood in terms of the variants of
the invention which has been described. They are not to be
restricted to such variants, but are to be read as covering
the full scope of the invention as is implicit within the

invention and the disclosure that has been provided

10 herein.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

POPERTY ARE CLAIMED AS FOLLOWS:

1. A barrel recoil-operating automatic firearm
comprising:
5 1) a barrel with a bore and chamber for receiving a

cartridge with +an extraction groove at the
rearward end of the cartridge casing;

2) a chamber wall portion 1located at the top
rearward end of the chamber and overlying the

10 location of the extraction groove on a cartridge
casing when fully chambered;

3) an ejector located within the firearm rearwardly
of the barrel at a position that is beneath the
geometric rearward extension of the cartridge

15 casing when a cartridge is chambered in the
barrel; and

4) a cartridge-case deflector carried by the

rearward chamber wall portion of the chamber and

positioned to:

20 a) permit chambering of a round in the normal
manner;
b) nest within the extraction groove on a

cartridge casing when the weapon 1is 1n

battery position; and
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C) lie in the path of the outer periphery of
the cartridge casing during ejection
whereby, on ejection of the cartridge casing, the casing 1is
deflected downwardly by contact with the cartridge-case
deflector so as to ‘be directed towards the ejector for

subsequent ejection.

2. A firearm as in claim 1, wherein the cartridge-

case deflector is a transversely mounted pin carried by the

rearward chamber wall portion of the chamber.

3. A pistol barrel having a chamber for receiving a
cartridge with an extraction groove on the cartridge case,
said chamber being surrounded by a chamber wall wherein the
chamber is provided with a cartridge case deflector in the
form of a transversely mounted pin spanning a portion of
the upper rearward portion of the chamber and seated at 1its
respective ends in the chamber wall, said pin being
positiéned at a location to interfit with the extraction
groove on a cartridge case when the cartridge is fully

inserted into the chamber.
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