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ABSTRACT
A compact firearm having a split bolt in the form of a main bolt and a bolt
extension. The bolt extehsion is mounted forward of the bblt for |
reciprocating motion geherally-parallel to a longitudinal axis of the barrel.

The bolt and bplt extension are connected by guides.
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Invention Title: "COMPACT FIREARM"

The following statement is a full description of this invention, including the best

method of performing it known to me/us:




5
10
i
=

2
“COMPACT FIREARM’

"EIELD OF THE INVENTION

The invention relates to a simple, lightweight, cdmpact,

-robust firearm able to deliver automatic or semi-automatic fire.

BACKGROUND TO THE INVENTION

Firearms come in many different configurations including
pistols, rifles, mabhine guns, sub méchine guns etc. One line of firearm
dévelopment has been towards lightweight, compact firearms capable of

delivering a high volume of accurate fire. A variety of compact, automatic

.or semi-automatic weapons are known including the Uzi, the Heckler &

Koch MP5K and thé Ingram M10.

The lIsraeli built Uzi is a 9mm calibver weapon operating on
the bIoWback method of Operation; It has an uhloaded weight of 3.5kg and
a minimum length of 440mm. The Uzi can be fired fully automatic or serﬁi-—
adtomaticﬁ. Itisa 'very- popular and effective weapon.

The German-made Heckler & Koch MP5K is also a 9mm

caliber weapon operating on the blowback principle. It has an unloaded

weight of 2.45kg and a minimum length of 325mm. The MPSK is normally
available in a fully automatic configuration although semi-automatic
operation is possible.

The Ingram M10 is manufactured in the United States with

an unloaded weight of 2.72kg and a length of 267mm’ (without stock). It

operates on the blowback principle and has a 9mm caliber. The weapon
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may be fired automatic or semi-automatic.

All of the above weapons ha\}e found application in defense
forces and civil security forces. The weapons are particularly useful for
anti-terrorist or undercover work where the compact size and light weigHt
renders the weapons readily concealable. Nonetheless, there is
advantage in developing even llightevr and more compact weapons

provided the volume of fire and accuracy remains acceptable.

OBJECT OF THE INVENTION

It is an object of the p'reSen‘t‘ invention to previde a simple,
compact, light, robust firearm.

Further objects will be evident from the fellowing description.

~ DISCLOSURE qu THE INVENTION
~ In one form, although ‘it need not be the only or indeed the
broadesf form, the inQentiion resides in a firearm comprising:
a body; o |
a barrel mounted in the body and including a chamber for
receiving rounds to be fired from the firearfn; |
a polt mounted for reciprocating motion in the body such
that, in use, the bolt collects a round from a magaziAne and delivers the
round to the chamber;
‘saiei firearm characterized by a belt extension mounted

forward of said bolt for reciprbcating motion generally parallel to a
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longitudinal axis of the barrel with guides conneciting the bolt and bolt
extension.

In preference, the bolt extension is cylindrical in shape and
is mounted coaxial with the longitudinal axis of the barrel.

The firearm will nornﬁally further comprise a receiver at an
end of the barrel nearest the bolt and surrounding the chamber. A bolt
return spring is suitably mounted between the bolt extension and the
receiver. The guides are conveniently mounted to slide in apertures in
the receiver such that the bolt, bolt extension and gujdes move together
on an axis coé*ial with the longitudinal axis of the narrel. |

- In preference the sear is mounted forward of the trigger so
that the sear captureé the bolt exténsion in a cocked condition.

The body is preferably moulded from plastics material in a

single piece.

BRIEF DETAILS OF THE DRAWINGS

To assisf in understanding the invention preferred
embodiments will now be described with reference to the following figures
in which : |

FIG 1 is a schematic of a firearm;

FIG 2 shows a pértial cross-section exploded view of

the working parts of the firearm of FIG 1
vfewed from below;

FIG 3 shows one embodiment of a trigger
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" mechanism; and
- FIG4 éhows one embodiment of a safety

mechanism.

DETAILED DESCRIPTION OF THE DRAWINGS

In the drawings, like referencehumerals refer to like parts. -
Referring to FiG 1, there is shown a firearm, generally indicated as 1. The
firearm 1 comprises a body 2 which, to reduce weight is made from
moulded plastics material. The bbdy 2 is fitted to a separate grip 3 which
is also made from plastiés material.

The reméinder of the parts of the firearm can best be
described by reference to the cycle of operation of the weapon. A
magazine 4 is loaded to the firearm 1 and secured with magazine catch 5.
The cocking handl'e 6 is pulled to the rear thereby pulling the bolt 7
rearward. The bolt 7 is connected to bolt extension 8 by Quides 9. A slot
10 in the underside of the bolt 7 engages aridge 11 in the body 2 to
guide the bolt rearward without rotation.

As seen most clearly in FIG 2, there i; a pa.ir of guides 9a,
b positioned either side of t.he barre! 12. For ease of Viewing the barrel is
the only element shown in cross-section. The bolt extension 8 moves |
coaxially over the barrel 12 against bolt return spring 13. Spring 13 is
mounted coaxial with the bolt‘~7 and positioned between the bolt extension
8 and the receiver 14 of the barrel 12.

Although the boit extension is shown és coaxial with the
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barrel it will be appreciated that the bolt extension could be positioned in

some other orientation, such as above or below the barrel. In such case

~ the body 2 would be shaped to constrain the motion of the bolt extension.

The inventors have found that the coaxial arrangement is most
convenient.
The cocking handle 6 is pulled to the rear and released, this

allows the bolt extension 8 to move forward slightly until the sear 15

“engages the catch 16 in the bolt extension 8. In this condition the firearm

is cocked.
The structl.;re of the working parts is seen host clearly in

FIG 2. The guides 93, 9b are threaded atone end 17 to screw into
threaded apertures 18 in the bolt 7. The guides 9 pass through holes 19
in the bolt extension 8 and holes 20 in the receiver 14. Movement of the
bolt 7 rearward cau_sés the guides 9 to move réarward thereby pulling the
bolt extension 8 rearward and compressing the spring 13. The sear 15 is
positioned forward to capture the bolt extension 8. If desired, the cocking
handle 6 can be returned forward thereby sliding the bolt 7 forward and
closing the breach. Because the bolt extension 8 is held by the sear 15 it
remains rearward in the cocked position and the spring 13 remains
compressed. |

| When the trigger 21 is pulled, the see;r 15 is drawn away
from the catch 16 of the bolt extension 8 thereby allowing the bolt
extension 8 to fly forward under influence of the spring 13. The bQIt 7is

drawn forward due to the connection via the guides 9. The moving bolt 7
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picks up the top round (not shown)- from the magazine 4 and directs it

towards the chamber 22. Thé feed ramp 23 gUi.devs the nose of tvhe round
into the chémber 22 thereby ensuring correct alignment of tHe round.
When the round is completely chambered, a lip at the front of the |
cartridge case engages the shoulder 24 terminatihg the inner end of the
chamber. | |

The bolf 7 is formed with a fixed firing pin 25 positioned in
the bottom of a recess 26. The recess is sized and shaped to fit_ over the
rear of thé cartridge. In this manner the firing pin cannot engage the
primer of the cartridge unless the round is correctly positioned in the
chamber. The final movement of the bolt 7 drfves the firing pih 25 into the
primer of the cartridge thereby detonating the round. The final movement
of the bolt also allows the extractor 26 to slip into and grip tHe groove in
the base of the cartfidg_e (not shown) under the influence of spriﬁg 27.

After detonation of the primer, the force generated by. the
expanding gases in the cartridge case drives the bullet forward and exerts
reawvérd pressure on thé cartridge case to the bolt. At almost the same

time and just before the bullet has left the barrel, gas is vented upwards

“through a small hole or holes 28 near the end of the barrel. The gas is

vented into a gas chamber 29 formed in the rear of the bolt extension.
Venting the gas in this manner has two effects, the rearward movement of
the bolt and bolt extension is retarded, and the jump or recéil of the
firearm is cdmpensated by the downward force of the venting gas. The

jump compensation assists to maintain the aim of the firearm during
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The pressure of gas in the barrel overcomes the force of the |
spring 1'3, thé inertia of the working paﬁs (bolt, bolt extension and guides)
and the dissipating gas in the gas chamber t‘o'force-. the bolt (and .

therefore the bolt extension and guides) rearward. This occurs well after

- the bullet has left the barrel and the chamber pressure has dropped to a

safe level.
As the bolt starts rearwards the empty cartridge case is held
in the recess in the bolt face by the extractor until the base of the

cartridge hits the ejector 30 formed in the rear wall of the magazine. Even

if the magazine is damaged, the round is ejected by the ridge 11. The

empty case is ejected through the ejector port 30A formed in_' the body 2 of

-the firearm 1. N "

The bolt 7 continﬁes to travel rearwards d'rawihg the bolt
extension 8 rearwa_rds' and compréssing the spring 13. The sear 15 is
d_epressed by the bolt éxtension 8 and then. rises under influe_hce of the \
sear spring 31 to engage the catch 16 on the bolt extension 8. The
movement of the working parts rearward is slowed by the spring 13 and

then forward movement again commences until checked by the sear

engaging the catch 16. The firearm is cocked and ready for the next shot.

If full automatic fire is required, the trigger is held continually and the
firearm operates continuously at its cyclic rate of fire until the magazine is

empty. If the trigger is released during firing, the triggér spring 32 acts to
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raise the trigger 21 thereby feIEasiﬁg the sear 15 and capturing the bolt
extension 8 in the cocked position.

After the last round Ieave_s the magazine a magazine
fbllower (not shown) rises to a level that prevents the foMard lmovement
of the bolt. An empty magazine therefore results in an open breach
condition to show the user that the magazine is empty.

- The split bolt design of this firearm allows for even more
compact wéapons than has previously been pdssible._ T.he im)entor has
constructed a firearm that is capéble of fully automatic or semi automatic :
fire in 9mm caliber that has an overall Iength of 178mm. With the use of

plaétic for the majority of the parts, the total unloaded weight is only 1kg.

Yet, the performance and accuracy are similar to heavier and longer

weapons. |
The described embodiment has thirty-one parts. The
méjority of the thirty-one parts in the ﬁrearﬁw are formed from plastics
matérial. The sma[l number of parts is partly achieved by developir_mg a
single piece body in which many parts, such as the sights, are form‘ed
with the body.' The only metal components are the barrel, receiver, bolt,
bblt extension, guides, springs, trigger, and sear. In fact, with suitable
choice of material, the trigger, receiver and perhaps other components
méy be non-metal. All other pérts are made, or can be made, from
plastic. A variety of plastics will be suitable providing they exhibit
appropriate thermal, cherhiCaI and impact resistant properties. The use of

plastics ensures minimum weight for the firearm.
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The trigger mechanism can be modified for semi-automatic
and full-automatic operation. For example, the portion of the trigger

engaging the sear can be modified in the manner shown in FIG 3, to allow

"both automatic and semi-automatic operation. A first p'ressure on the

trigger 21 will be sufficient to depress the sear 15 and release the bolt
extension 8. However, the arced movement of the trigger 21 on pivot 33
causes lip 34 to slide past tHe leg 35 of sear 15. This allows sear 15 to
rise under influence of spring 31 and catch the bolt extensie_n 8 for semi-
automatic operation.

A greater pressure er trigger.21 wi]l bring head 36.into
contaet with leg 35. Because of the greater overlap of head 36 on leg 35,
the sear 15 is.held down as longlas the trigger 21 is depressed, for
automatic operation. |

Other mechanisms for controlling the rate of fire will be
e\)ident to those skilled in the art.

' Altho:ugh not described ih detail above, the firearm will
include a safety catch which blocks the cocking handle to prevent
inadvertent firing. One other arrangement evi.dent to the im)entor is
forming an eccentric cocking handle 6, as shown in FIG 4. The cocking
handle 6 is rotatable between a fire position (as shown) and a safe
position in which the cam 37 engages the body 2. In this position the bolt
7 cannot move fully forward so the firing pin 25 cahnot strike the primer.

| It will be appreciated that the principal of deploying a bolf

extension forward of the receiver can be applied to most firearms and is
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not limited to the particular embodiment described herein.
"Throughout the specification the aim has been toldescribe
the preferred embodiments of the invention without limiting the invention

to any one embodiment or specific collection of features.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A firearm comprising:

a body;

a barrel mounted in the body and including a cﬁamber for
receiving rounds to be ﬁred from the firearm;

a bolt mounted for repiprocatiné motion in the body sﬁch
that, in use, the bolt collects a round from a magazﬁne and delivers the .
round fo‘ the chamber; |

said firearm characterized by a bolt extension mounted
forward of said bolt for reciprocating motion generally parallel to a
longitudinal axis of the barrel'with guideé connecting the bolt arld bolt
extension.
2, The firearm of claim_1 wherein the» bolt extensian is generally
cylindrical in shape and is mounted coaxial with the longitudinal axis of |
the barréi.
3. The firearm of claim 1 further comprising a receiver at an end of
the barrel nearest the polt_énd surrounding the chamber.
4, The firearm of claim 3 further comprising, a bolt return spring
mounted between the bolt extension anc;l the receiver. .
5. The firearm of claim 3 wherein the guides are mounted to slide in

apertures in the receiver such that the bolt, bolt extension and guides

- move together on an axis coaxial with the longitudinal axis'.of the barrel.
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6. The firearm of claim 1 further comprié_ing a sear mou‘nte-d forward
of a triggér so that the sear captures the bolt extension in a cbcked _
condition. |

7. The firearm of claim 6 wherein the trigger incorpOrate_s a »Iip.that
releasably depresses the sear for semi-automatic 6peration and a head
that depresses thé sear for automatic operation.

8. The firearm of claim 1 wherein the body is moulded from plastics
material in a single pieée.

9. The firearm of claim 1 further comprising an eccentric cockiNng

handle rotatable between a fire position and a safe position.

DATED this eleventh day of May 1999

RONALD OWEN
By His Patent Attorneys

~ FISHER ADAMS KELLY
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