EP 3 159 650 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
26.04.2017 Bulletin 2017/17

(21) Application number: 16203676.8

(22) Date of filing: 27.08.2014

(11) EP 3 159 650 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
F41A 21/06 (200607

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GR
HRHUIEISITLILT LULV MC MK MT NL NO PL
PT RO RS SE SI SK SM TR

(30) Priority: 29.08.2013 GB 201315394

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
14758621.8 / 3 039 375

(71) Applicant: Engineering Technologies &
Manufacturing Ltd.
Preston, Lancashire PR4 6AE (GB)

(72) Inventor: STEWART, James Anthony
Preston, Lancashire PR4 6AE (GB)

(74) Representative: Gill Jennings & Every LLP
The Broadgate Tower
20 Primrose Street
London EC2A 2ES (GB)

Remarks:

This application was filed on 13.12.2016 as a
divisional application to the application mentioned
under INID code 62.

(54)

(567)  Disclosed herein is a method of manufacturing
a method of manufacturing a set of integral gun barrels,
the method comprising: a first step (103) of machining a
single metal block to form a barrel preform having the
finished outer shape of at least a first gun barrel and a
second gun barrel, wherein the barrel preform has a solid
cross section comprising a first barrel section and a sec-
ond barrel section; and a second step (105), which is
performed after the first step, of machining a coaxial bore
in each of the firstand second barrel sections of the barrel
preform to form afirstgun barrel and a second gun barrel,
respectively.

GUN BARREL MANUFACTURING PROCESS

A 4

Machine metal block 103
to form barrel preform
A 4
—~— 1
Drill barrel preform to 05
form bores
—~—107
Hone bores to 0
finished diameter
—~— 109
Finish barrels

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 159 650 A1 2

Description
Field of the Invention

[0001] The present invention relates to a method of
manufacturing gun barrels. Embodiments allow gun bar-
rels to be made straighter, smoother, and closer together
than gun barrels manufactured with known techniques.
The accuracy and usability of the gun barrels are thereby
improved.

Background to the Invention

[0002] Guns have many sporting applications. For ex-
ample, shotgun shooting is a multi-event Olympic sport
that is growing in popularity. Competitive rifle shooting is
also a well-established sporting activity.

[0003] The least powerful guns used in competitive
shooting are airguns. These fire a pellet that is powered
by compressed air. The range of a fired pellet is typically
30m or less, and so airguns are only suitable for short
range shooting.

[0004] Guns with longer ranges fire ammunition pow-
ered by gun powder. A shotgun fires cartridges in which
a plurality of pellets are fired in a spread pattern from the
gun. Shotguns are typically used for shooting targets in
the air at a range of about 50m. Rifles fire a single bullet
and have a much longer range than shotguns. For ex-
ample, a .308 Winchester rifle may hit a target 1000m
away.

[0005] Shotguns are typically provided with two bar-
rels. In an over-and-under configuration, one barrel is
directly above the other in use. In a side-by-side config-
uration, the barrels are horizontally adjacent to each oth-
er in use. Shotguns with more than two barrels are also
known, as are rifles with a plurality of barrels.

[0006] The accuracy of a gun, in particular shotguns
and rifles that are required to operate at relatively long
ranges, is a critical performance measure.

[0007] For every gun, a factor that influences its accu-
racy is the straightness, and smoothness, of the gun bar-
rel. The accuracy of a shot, and the consistency of the
placement of the shot, both improve as the straightness
and smoothness of a barrel are increased.

[0008] The usability of a gun is also highly influential
on its accuracy. In particular with shotguns, a gun with a
large perceived recoil requires the user to compensate
for the effect of the recoil with their shooting technique.
A large perceived recoil is also unpleasant for the user
and requires the user to recover from the recoil prior to
firing the gun again.

[0009] In known manufacturing techniques of guns
with more than one barrel, each barrel is formed sepa-
rately. Each barrel is formed by drilling a single hole
through a metal block and then forming the outside of
the barrel, for example, by turning the barrel on a lathe.
The two formed barrels are then soldered together with
the barrels spaced apart by a central rib.

10

15

20

25

30

35

40

45

50

55

[0010] A problem with such known manufacturing
techniques is that the soldering operation heat treats the
metal barrels and thereby degrades their straightness.
This reduces the accuracy of each barrel.

[0011] A further problem is that the rib imposes a min-
imum spacing of the barrels. To compensate for the re-
duced accuracy introduced by the barrel spacing, the bar-
rels are angled towards each other. This is necessary to
ensure that, for a particular aim of the gun, projectiles
fired from each barrel will be fired into the same position
at a pre-determined distance from the gun. However, the
angling of the barrels towards each other increases the
perceived recoil from the gun. since the angling of the
barrels imparts a sideways momentum on the butt of the
gun after the gun has been fired.

[0012] Accordingly, a number of problems exist with
gun barrels for multi-barrelled guns that have been man-
ufactured according to known techniques.

Summary of the Invention

[0013] Accordingto afirstaspectoftheinvention, there
is provided a method of manufacturing a set of integral
gun barrels, the method comprising:

a first step of machining a single metal block to form
a barrel preform having the finished outer shape of
at least a first gun barrel and a second gun barrel,
wherein the barrel preform has a solid cross section
comprising a first barrel section and a second barrel
section; and

a second step, which is performed after the first step,
of machining a coaxial bore in each of the first and
second barrel sections of the barrel preform to form
a first gun barrel and a second gun barrel, respec-
tively.

[0014] Preferably, the metal block comprises an ordi-
nance quality steel alloy or other suitable gun grade met-
al. Ordinance quality steel is a high-alloy steel having
around 0.4%wt carbon, 1%wt manganese, 0.25%wt mo-
lybdenum, 1%wt chromium and trace amounts of phos-
phorous and sulphur. Higher grade ordinance steel con-
taining more carbon, typically at 0.5%wt, is also suitable.
[0015] Preferably, the steel alloy is a Cr-Mo alloyed
steel supplied in a hardened and tempered condition.
Such steel offers good machinability and uniform hard-
ness.

[0016] Preferably, the hardness of the metal block is
at least 245HB, more preferably between 285 and
340HB.

[0017] According to a second aspect of the invention,
there is provided a gun fitted with barrels manufactured
by the method according to the first aspect of the inven-
tion.
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Brief Description of the Drawings

[0018] Embodiments of the invention will now be de-
scribed by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows the steps of a process according to
an embodiment of the invention;

Figure 2 is a side on view of barrels before and after
honing;

Figure 3 shows a honing tool;

Figure 4 shows the finished barrels and some of the
fitments that may be provided at one end of the bar-
rels according to an embodiment of the invention;
Figure 5 shows the finished barrels and, in particular,
the gun sight at the other end of the barrels according
to an embodiment of the invention;

Figure 6 shows a cross-section through the barrels
according to an embodiment of the invention;
Figure 7a shows a view from above the barrels ac-
cording to an embodiment of the invention;

Figure 7b shows a side on view of the barrels ac-
cording to an embodiment of the invention;

Figure 7c shows a view from below the barrels ac-
cording to an embodiment of the invention;

Figure 8ais an end on view of the barrels according
to an embodiment of the invention;

Figure 8b is an end on view of the barrels according
to an embodiment of the invention;

Figure 9 is an end on view of the barrels according
to an embodiment of the invention; and

Figure 10 shows a gun with barrels according to em-
bodiments.

Detailed Description

[0019] Embodiments of the invention, as described
herein with reference to the accompanying drawings,
provide a new method for manufacturing gun barrels for
multi-barrelled guns that solves at least some of the
above-identified problems.

[0020] In the method according to embodiments, two
or more barrels are machined out of the same single met-
al block. The outer shape of the barrels is formed and
the holes of the barrels are then drilled through the formed
outer shape. The plurality of barrels, and their attachment
to each other, are all formed directly from the fashioning
of the metal block.

[0021] Embodiments differ from known manufacturing
techniques because the outside of the barrels is formed
before the holes are drilled and each barrel is not formed
separately and then soldered together.

[0022] One of the advantages of embodiments is that
no soldering operation is required to attach the barrels
to each other and so the straightness of the barrels is not
degraded by such further heat treatment. Other advan-
tages include it being possible to form the barrels closer
together and parallel to each other, which increases their
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accuracy and usability.

[0023] According to preferred embodiments, the steps
for manufacturing the barrels from appropriate starting
materials are shown in Figure 1.

[0024] The process starts at step 101.

[0025] In step 103, a metal block is machined to gen-
erate a preform that is the outer shape of at least a first
gun barrel and a second gun barrel.

[0026] In step 105, holes are drilled in the preform.
[0027] In step 107, the drilled holes are honed.
[0028] In step 109 finish operations are performed.
[0029] In step 111 the process ends.

[0030] Implementations of these steps according to

preferred embodiments are described in detail below.

Starting Materials

[0031] The starting material for the manufacturing
process is a solid block of metal. The metal block may
have a mass of between 10kg and 30kg, but typically
between 20kg and 27kg, depending on the gauge of the
barrels. The dimensions of the metal block must be such
thatthe metal block is large enough for atleast the barrels
to be machined from the metal block. Preferably, the met-
al block would be large enough so that the entire barrel
set, including any rib, fore end loop or any other attach-
ments to the barrels, to also be machinable from the same
metal block.

[0032] In a preferred embodiment, the metal block is
an ordinance quality Cr-Mo steel alloy. Ordinance quality
steel of this type is a high-alloy steel having around
0.4%wt carbon, 1%wt manganese, 0.25%wt molybde-
num, 1%wt chromium and trace amounts of phosphorous
and sulphur. The steel is supplied in a hardened and
tempered condition so that no further heat treatment is
required. Such steel offers good machinability and uni-
form hardness. Preferably, the hardness of the metal
block is at least 245HB, more preferably between 285
and 340HB.

[0033] Suitable such metal blocks that meet the above-
described requirements are commercially available. In
addition, a person skilled the art would know how to pro-
duce a metal block that had the required properties of for
this form of ordinance.

Form Exterior of Barrels

[0034] Asolid block of metalis machined into a preform
of the exterior shape of at least two gun barrels. The
machining is preferably performed using a creep feed
grinding process as this does not result in a significant
change in the mechanical properties of the metal. More
particularly, a creep feed grinding process achieves a
good surface finish whilst maintaining geometric toler-
ances. It is a low stress process capable of maintaining
consistent contact forces with the metal being machined.
The process does not result in significant distortion of the
machined metal or significantly induce stresses therein.
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Preferably, the barrels are held with magnets to keep
them straight and stable during the creep feed grinding
process. Although creep feed grinding is a preferred
process, any other type of grinding process, milling proc-
ess, or other techniques, could also be used. As shown,
in a preferred embodiment the machined barrel preform
has the shape of a substantially finished set of barrels.
This means that the final machining steps required to
finish the barrels is minimal.

[0035] The preform is of at least two barrels, spaced
apart from each other by a predetermined distance. The
length of the preformed barrels is preferably determined
in dependence on a specific user’s requirements, i.e. it
is dependent on their body size. The width and height of
the preformed barrels is dependent on the gauge, or cal-
ibre, of the ammunition that is to be used. Typical dimen-
sions for a 12 bore over-and-under shotgun are 762mm
long x 39mm wide x 53mm high.

[0036] A particularly preferred construction is of a two
barrel arrangement in which both of the barrels are
formed substantially parallel with each other. However,
the process can also be used to machine a preform of
converging barrels.

[0037] For parallel barrels, the barrel separation is
such that the distance between the rims of cartridges, or
bullets, inserted into each barrel is typically 1.5mm or
less. How close the barrels can be made to each other
is dictated by the dimensions of the ammunition and the
barrels could be made so close to each other that the
rims of the ammunition abut each other. If rimless am-
munition is used, an even closer barrel spacing could be
realised. To allow for manufacturing tolerances, and to
accommodate potential future designs of ammunition,
the spacing between the rims of the ammunition is pref-
erably not less than 0.5mm.

Drill Bores

[0038] After the exterior shape of the barrels has been
machined, the holes of the barrels are drilled.

[0039] To drill the barrels, the preform is held by a
clamping arrangement. Preferably the clamping arrange-
mentis a plurality of clamps arranged in a linearly-spaced
configuration. The number of clamps may be, for exam-
ple, six. Each clamp of the clamping arrangement pref-
erably contains a method of maintaining an even and
monitored clamping pressure, as possible with clamps
that are spring, air or hydraulic pressure loaded. This
ensures that the clamping force applied to hold the
formed exterior of the barrels in place is large enough to
securely hold the barrels in place but is not sufficient to
significantly deform their shape or induce a change in
material properties.

[0040] A first drilling operation is performed through a
first end of a first one of the barrels. The drill is arranged
to enter the barrel centrally, relative to the already formed
exterior of the barrel, and the entry point is typically cor-
rect to within 5um. The barrel is drilled to half, or just over
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half, of its length.

[0041] A second drilling operation is then performed
through a second end of the first one of the barrels. Again,
the drill is arranged to enter the barrel centrally, relative
to the already formed exterior of the barrel. The barrel is
drilled to half, or just over half, of its length.

[0042] A second one of the barrels is then formed by
repeating the above-described drilling operations for the
first one the barrels.

[0043] The drilling operations can alternatively be per-
formed in a different sequence. For example, the same
ends of the firstand second barrels could be drilled before
the other ends of the first and second end of the barrels
are drilled.

[0044] A preferred technique for drilling each bore is
to counter rotate the drill bit and the barrel preform. This
results in the bores being drilled straighter.

Hone Bores

[0045] After the drilling operation, problems experi-
enced include each drilled bore not being straight and
smooth as well as the bores that are drilled from either
end of a barrel not aligning exactly at the position in the
middle of the barrel where the bores meet. These prob-
lems are demonstrated by Figure 2 that is a cross-section
along the length of two bores of a double barrel. The
upper bore is an exemplary demonstration of a newly
drilled bore that is not straight, not smooth and has mis-
aligned bores.

[0046] To solve the above problems, a honing process
is performed. A honing process is a process that uses a
honing tool, such as the honing tool shown in Figure 3,
to straighten and smooth the bores as well as correct any
misalignment of the bores.

[0047] Inthehoningprocess, the honingtoolisinserted
into an end of the barrel and longitudinally reciprocated
and rotated along the longitudinal axis of the bore. An
abrasive element of the honing tool is arranged in a pock-
et in the head of the honing tool with a tapered wedge
beneath it. The tapered wedge is controlled by a CNC
(computer numerically controlled) axis and is moveable
along the axis of the honing tool so as to control the pro-
trusion of the abrasive element out of the honing tool into
the bore. The honing tool therefore expands to remove
material from, and thereby straighten, smooth and align,
the bore. Preferably, the honing tool has a length of
280mm or longer. Increasing the length of the honing tool
ensures that the honing tool is held more closely by the
entry hole in the end of the barrel and therefore the lon-
gitudinal axis of the formed hole is substantially parallel
with the already formed exterior surfaces of the barrel
preform.

[0048] The lower bore in Figure 2 shows a bore after
the honing process. As a result of the honing, the bore
is now straight and smooth, with the oppositely drilled
bores aligned.
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Finishing Operations

[0049] Once all of the barrels have been formed by the
above-described operations, the barrels are further ma-
chined as necessary to ensure that they fit to the other
parts of a shotgun. Preferably, the same single piece of
steel that the barrels have been machined from is further
machined to provide the necessary fitments, such as a
fore end loop, bifurcated lumps which fit into the action
draws, wedges, sight mount etc. It is advantageous to
make the fitments integral with the barrels as they will
then be strongly attached. However, this is in no way
essential and the fitments could alternatively be manu-
factured separately from the barrel and then attached to
the barrel.

[0050] Preferably,ahotblacking processis performed.
Thisis moreresilientthan a cold blacking process. Known
techniques typically perform a cold blacking process and
hot blacking is avoided due to the resulting seepage of
chemicals into soldered ribs, which causes rusting. Since
the barrels according to embodiments are not attached
by soldered ribs, no such problems are caused by the
hot blacking process. A hot blacking process does not
affect the mechanical properties of the metal to the extent
that the straightness of the barrels is compromised.
[0051] Finishing operations also include polishing the
barrels and any other operations as would be known to
a person skilled in the art. The finished barrels typically
have a mass of about 1.3kg.

[0052] Figures 4 to 10 provide representations of fin-
ished gun barrels according to embodiments. The barrels
have been manufactured for the exemplary application
of an over-and-under shotgun.

[0053] Figure 4 shows the finished barrels and some
of the fitments that may be provided at one end of the
barrels.

[0054] Figure 5 shows the finished barrels and, in par-
ticular, the gun sight at the other end of the barrels.
[0055] Figure 6 shows a cross-section through the bar-
rels. The close spacing and parallel configuration of the
barrels are clear.

[0056] Figure 7a shows a view from above the barrels.
A gun sight is provided along the length of the barrels.

[0057] Figure 7b shows a side on view of the barrels.
[0058] Figure 7c shows a view from below the barrels.
[0059] Figures 8a and 8b are end on views of the bar-

rels that demonstrate their close spacing.

[0060] Figure 9 is an end on view of the barrels. The
dimension w is the separation of the rims of cartridges
inserted into each barrel. As explained above, w is pref-
erably 0.5mm to 1.5mm.

[0061] Figure 10 shows a gun with barrels according
to embodiments.

Advantages

[0062] Some of the advantages of embodiments are
set out below with exemplary reference to two barrels for
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an over-and-under shotgun that has been manufactured
according to embodiments.

[0063] In known manufacturing techniques, each bar-
rel of a two barrel shotgun is formed separately and the
two barrels are then soldered together with a central rib.
The soldering process is complicated and, due to the
temperatures reached, it is not possible to avoid further
heat treatment of the metal. The soldering operation
therefore alters the mechanical and physical properties
of the barrels. In particular, the soldering process distorts
the metal and the barrels are therefore less straight after
the soldering process.

[0064] A further problem with soldering is that the sol-
dering process inherently imposes a practical limitation
on how closes the barrels can be to each other. The closer
the desired spacing of the barrels, the more difficult the
soldering becomes.

[0065] An advantage of manufacturing barrels accord-
ing to the techniques described herein is that the plurality
of barrels, and their attachment to each other, are all
formed out of the same single metal block. A soldering
process to attach the barrels to each other is therefore
avoided and there is no further heat treatment of the met-
al.

[0066] The barrels according to embodiments do not
need to be made with a central rib and it is possible to
form barrels which are extremely closely spaced. The
lack of a central rib, or use of a thinner central rib than
possible if the barrels had been soldered together, ad-
vantageously allows the heat generated when the gun is
fired to disperse evenly and quickly. There is also no
requirement for a vented rib as there is no trapped hot
air from a soldered connection causing heat to build up.
[0067] A problem experienced by known two barrelled
shotguns is that there is a need to compensate for the
lack of accuracy introduced by the separation of the bar-
rels. They are therefore constructed with the longitudinal
axes of their barrels angled towards each other. By an-
gling the axes towards each other, projectiles from each
of the barrels converge on the same position at a distance
from the gun. It is known for manufactures to over com-
pensate with the convergence so that the actual conver-
gence, is about 5-6m in front of the gun, and the more
convergence applied the more compensation by a user
is needed.

[0068] Embodiments both allow the barrels to be made
closer to each other, and the axis of each barrel to be
made straighter, than possible with known manufacturing
techniques. In a particularly preferred embodiment, two
barrels are formed substantially parallel with each other.
The close spacing of the barrels ensures that the spread
of projectiles from each barrel substantially overlap and
so there is no significant loss of accuracy due to the bar-
rels not converging.

[0069] By way of comparison, a typical separation be-
tween the rims of cartridges inserted into each barrel of
a two barrel shotgun manufactured according to known
techniques is 4-6.5mm whereas the separation accord-
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ing to a preferred embodiment is typically 0.5-1.5mm.
[0070] The straight, cylindrical and smooth form of bar-
rels according to embodiments, not only allows the bar-
rels to be positioned close together, but also improves
the accuracy of the barrels. The straight, cylindrical,
smooth and substantially parallel nature of the barrels
also provides the advantage of the perceived recoil being
reduced. A linear recoil, as results from straight, cylindri-
cal, smooth and substantially parallel barrels, has a recaoil
only along the longitudinal axis of the gun, with no com-
ponent introduced by the barrels being angled toward
each other. This linear recoil is therefore perceived by a
user as less than if the barrels are angled towards each
other. In addition, the muzzle flip on firing is also reduced.
[0071] A further advantage of manufacturing the bar-
rels from a single metal block is that they are inherently
stronger than barrels that have been soldered together.
A soldered connection will inherently have weak points
in the structure due to the construction from separate
parts.

[0072] Embodimentsalso allow barrels to be made that
weigh less than barrels manufactured according to
known techniques since they do not require a heavily
soldered central rib.

[0073] In a preferred embodiment, the barrels are
made with an increased wall thickness. Although this
adds weight to the barrels, the barrels are still about the
same weight as barrels manufactured according to
known techniques as there is no central rib. Advanta-
geously, this increases the strength of the barrels and
they are well balanced.

[0074] Asdescribed above, in a preferred embodiment
parallel barrels are manufactured. This is a particularly
preferred configuration for the construction of two barrels
for a over-and-under shotgun. In another preferred em-
bodiment, that is particularly preferred for side-by-side
shotguns, the barrels are made to slightly converge with
each other. In this embodiment, the separation between
the rims of cartridges inserted into each barrel would pref-
erably be about 0.5-0.7mm and the convergence applied
is therefore a lot less than that applied with known shot-
guns.

[0075] Although the above advantages have been de-
scribed with reference to the manufacture of two barrel
shotguns, embodiments are in no way restricted to the
manufacture of guns with two barrels and the techniques
of embodiments can be used to manufacture guns with
any number of barrels. In addition, the techniques of em-
bodiments can be used to manufacture the barrels of any
type of gun, including rifles.

[0076] In the above described embodiments, the drill-
ing operation was described as being performed by drill-
ing to, or just over, half the length of each barrel from
both ends of each barrel. This advantageously, results
in each drilled hole being closely aligned with the already
formed outside of the barrel. In an alternative embodi-
ment, each hole is formed by a single drilling operation
along the entire length of the barrel. This has the advan-
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tage of being quicker and simpler than drilling from both
ends. The honing process would preferably still be per-
formed to improve the straightness and smoothness of
the barrels.

[0077] Although the present invention has been de-
scribed in connection with specific exemplary embodi-
ments, it should be understood that various changes,
substitutions, and alterations apparent to those skilled in
the art can be made to the disclosed embodiments with-
out departing from the spirit and scope of the invention
as set forth in the appended claims.

[0078] The following are particularly preferred aspects
according to the present disclosure.

[0079] Numbered clause 1. A method of manufacturing
two or more gun barrels, the method comprising:

machining (103) a single metal block to form a barrel
preform having the outer shape of at least a first gun
barrel and a second gun barrel;

drilling (105) a first hole through the barrel preform
to form a first barrel bore; and

drilling (107) a second hole through the barrel pre-
form to form a second barrel bore.

[0080] Numbered clause 2. The method of numbered
clause 1, wherein drilling (105) the first hole comprises:

drilling to substantially half of the length of the first
barrel from a first end of the first barrel; and
drilling to substantially half of the length of the first
barrel from a second end of the first barrel.

[0081] Numbered clause 3. The method of any preced-
ing numbered clause, wherein drilling (105) the second
hole comprises:

drilling to substantially half of the length of the second
barrel from a first end of the second barrel; and
drilling to substantially half of the length of the second
barrel from a second end of the second barrel.

[0082] Numbered clause 4. The method of any preced-
ing numbered clause, wherein machining (103) the metal
block comprises grinding.

[0083] Numbered clause 5. The method of numbered
clause 4, wherein grinding (103) the metal block com-
prises creep feed grinding.

[0084] Numbered clause 6. The method of any preced-
ing numbered clause, wherein drilling (105) the first
and/or second hole comprises rotating the barrel preform
and a drill in opposing directions.

[0085] Numbered clause 7. The method of any preced-
ing numbered clause, further comprising honing (107)
the first and/or second holes.

[0086] Numbered clause 8. The method of numbered
clause 7, wherein honing (107) comprises inserting a
honing tool into an end of a barrel and reciprocating the
honing tool along the length of the barrel.
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[0087] Numbered clause 9. The method according to
any preceding numbered clause, further comprising
forming the first and second barrels substantially parallel
to each other.

[0088] Numbered clause 10. The method according to
any preceding numbered clause, further comprising
forming the barrels such that the separation of the end
pieces of ammunition inserted into the first and second
barrels is 1.5mm or less.

[0089] Numbered clause 11. The method according to
numbered clause 10, further comprising forming the bar-
rels such that the separation of the end pieces of ammu-
nition inserted into the first and second barrels is 0.5mm
to 1.5mm.

[0090] Numbered clause 12. The method of any pre-
ceding numbered clause, further comprising machining
(109) to provide integral fitments, selected from a fore
end loop, bifurcated lumps, wedges, and a sight mount.
[0091] Numbered clause 13. The method of any pre-
ceding numbered clause, further comprising performing
(109) a hot blacking process.

[0092] Numbered clause 14. The method according to
any preceding numbered clause wherein the metal block
comprises ordinance quality steel alloy.

[0093] Numbered clause 15. The method according to
any preceding numbered clause 14, wherein the metal
block has a hardness of at least 245 HB.

[0094] Numbered clause 16. The method of any pre-
ceding numbered clause, wherein the metal block has a
hardness in the range of 285 HB to 340 HB.

[0095] Numbered clause 17. The method according to
any preceding numbered clause, wherein the hardness
of the metal block is uniform and remains substantially
unchanged by the manufacturing steps.

[0096] Numbered clause 18. Gun barrels manufac-
tured according to the method of any preceding claim.
[0097] Numberedclause 19. Agunwithbarrels accord-
ing to numbered clause 17.

[0098] Numbered clause 20. A method of manufactur-
ing two or more gun barrels, the method comprising:

machining a single metal block to form a barrel pre-
form having the outer shape of at least a first gun
barrel and a second gun barrel; and

drilling a first hole and a second hole, after forming
the barrel preform, through the barrel preform to form
a first barrel bore and a second barrel bore, respec-
tively.

Claims

1. A method of manufacturing a set of integral gun bar-
rels, the method comprising:

a first step of machining a single metal block to
form a barrel preform having the finished outer
shape of at least a first gun barrel and a second
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10.

1.

12.

gun barrel, wherein the barrel preform has a sol-
id cross section comprising a first barrel section
and a second barrel section; and

a second step, which is performed after the first
step, of machining a coaxial bore in each of the
firstand second barrel sections of the barrel pre-
form to form a first gun barrel and a second gun
barrel, respectively.

The method of claim 1, wherein machining a bore
comprises:

drilling to substantially half of the length of a bar-
rel from a first end of the barrel; and

drilling to substantially half of the length of the
barrel from a second end of the barrel.

The method of any preceding claim, wherein ma-
chining a bore comprises rotating the barrel preform
and a drill in opposing directions.

The method of any preceding claim, wherein ma-
chining a bore comprises drilling the bore and then
honing the bore after it has been drilled.

The method of claim 4, wherein honing comprises
inserting a honing tool into an end of a barrel and
reciprocating the honing tool along the length of the
barrel.

The method of any preceding claim, wherein ma-
chining the metal block comprises grinding.

The method of claim 6, wherein grinding the metal
block comprises creep feed grinding.

The method of any preceding claim, further compris-
ing forming the first and second barrels substantially
parallel to each other.

The method of any preceding claim, further compris-
ing performing a hot blacking process.

The method of any preceding claim, wherein the met-
al block comprises ordinance quality steel alloy hav-
ing a hardness of at least 245 HB, and preferably
having a hardness in the range of 285 HB to 340 HB.

The method of any preceding claim, wherein the first
barrel section and the second barrel section of the
barrel preform are spaced apart by a central rib, and
preferably such that the separation of end pieces of
ammunition inserted into the barrels is between 0.5
mm to 1.5 mm.

The method of any preceding claim, wherein the sin-
gle metal block is machined to form a barrel preform
having an integral top rib.
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15.
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The method of any preceding claim, wherein the first
and second barrel sections of the barrel preform are
circular.

A gun fitted with a set of gun barrels manufactured
by the method of any preceding claim.

The gun of claim 14, in which the gun barrels are
formed in one of an under-and-over arrangement or
a side-by-side arrangement.
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