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(57) ABSTRACT 
A Suppressor having a body and a first connector half coupled 
to the body, wherein the first connector half includes a first 
component that includes at least one channel and a first Sur 
face; and wherein the body provides a second Surface, 
whereina gap between the first Surface and the second Surface 
defines at least one track, wherein the gun includes a second 
connector half comprising at least one protrusion, wherein the 
protrusion and channel have corresponding shapes that allow 
the protrusion to be inserted through the channel and into 
alignment with the track, wherein the first component may be 
rotated with respect to the protrusion and the body to bring the 
protrusion out of alignment with the channel so that the first 
and second Surfaces clamp the protrusion to thereby secure 
the first connector half and second connector halfwith respect 
to each other. 
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SUPPRESSORS AND THER METHODS OF 
MANUFACTURE 

0001. This application is a Continuation in Part of U.S. 
application Ser. No. 14/138,441 which claims convention 
priority to New Zealand Patent Application Nos. 605144 and 
616919. In addition, this application also claims convention 
priority to New Zealand Patent Application Nos. 626531 and 
630977. The entire contents of the specifications filed in 
Support of those applications are incorporated herein by ref 
CCC. 

TECHNICAL FIELD 

0002 The present invention relates to improvements to 
Suppressors and their methods of manufacture. 

BACKGROUND ART 

0003. The weapons called guns use the expansion of a gas 
to propel a projectile. The gas can take several forms, such as 
compressed air stored in a canister attached to the gun. Alter 
natively, fire arms are a sub-type of gun, and use the expan 
sion of a gas created by combustion to propel a projectile. 
0004. A combustible material such as gunpowder is stored 
within the projectile cartridge. A firing mechanism in the gun 
is used to ignite the combustible material. The combustion 
process creates the gas. 
0005. The heat of combustion increases the temperature of 
the gas, which causes it to expand to an area of lowerpressure. 
The primary exit from the gun is through the open end of the 
gun barrel. As a result, the gas expands towards the open end 
of the gun barrel. That expansion is transferred to the projec 
tile, propelling it out from the gun barrel. 
0006. The creation and expansion of the gas is a fast pro 
cess. Accordingly, the projectile exits the gun barrel at high 
speed. 
0007. The generation and expansion of the gas also creates 
significant noise in the form of a blast wave. 
0008 That blast wave is undesirable for a number of rea 
sons. Firstly, the blast wave creates a loud noise, which can 
damage a person's ears. Repeated exposure to blast waves 
will result in hearing loss. Secondly, the noise of the blast 
wave makes the use of guns unpleasant. That may be relevant 
where people use guns for recreational purposes such as 
target shooting. Thirdly, the blast wave can create a safety 
hazard. For instance, police may use guns around volatile 
gases such as those present in meth labs, or the flash and noise 
may attract enemy fire. 
0009. Devices called suppressors or silencers are used to 
control the gas expansion and thereby minimise the adverse 
effects it creates. 
0010. One common type of suppressor is a device which is 
configured to be attached to the end of a gun barrel. These 
devices include an inlet and an outlet, and a connecting pas 
sageway. In-use a projectile fired by the gun passes through 
the inlet, along the passageway, exiting the Suppressor via the 
outlet. 
0011. These suppressors include a series of internal baffles 
which define chambers within the Suppressor. The gas gener 
ated during firing of the projectile is able to expand into the 
chambers. The chambers are arranged Such that a first cham 
ber is comparatively larger than the Volume of the gun barrel. 
Accordingly, the first chamber provides a large Volume into 
which the gas may expand. The gas can Subsequently expand 
into adjacent chambers in the Suppressor. Together, the cham 
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bers facilitate a gradual expansion of the gas. As a result, the 
expansion of the gas is slower than were the Suppressor not 
used, which minimises the noise created by the blast wave. 
0012. There are numerous arrangements for baffle struc 
tures and configurations in gun Suppressors. Many of these 
are Successful in reducing the noise on firing of a gun. How 
ever, no known Suppressor yet completely removes all noise 
created on firing of a gun. As a result, it would be advanta 
geous to have a gun Suppressor having a baffle structure 
which may further reduce the noise created on firing of a gun 
in comparison to existing Suppressors. 
0013. In addition, it would be advantageous to have a 
Suppressor having a baffle design which may be more Suited 
for use with certain types of guns and/or which takes into 
account variations such as caliber size, bullet type, firing 
mechanism and gas expansion. 
0014. There are a number of different techniques known to 
construct suppressors. The most common technique is 
deforming sections of a rigid sheet material, and securing 
these together via welding. Alternatively components can be 
formed by machining of materials to form components that 
are then connected together by welding or fastening with 
threaded connectors. These techniques are often used to form 
the main (outer body) of the Suppressor. 
0015. In yet another common manufacturing method a 
main, hollow body is first formed. Baffles are subsequently 
secured to the body using techniques such as welding, or 
using spacers and threaded retainers. 
0016. Another technique involves forming, casting or 
machining a mono-core baffle structure. This is Subsequently 
secured within a hollow outer body. 
0017. However, all of the known techniques for manufac 
turing Suppressors have disadvantages. 
0018 For instance, it is difficult to accurately position and 
weld baffles inside the main body of the suppressor. Even if a 
person has sufficient skill to secure the baffles in position then 
it is a time consuming and costly process. 
0019. Often, baffles are incorrectly positioned when 
assembled. This can lead to problems such as ineffective 
Suppression of noise generated by the blast wave. Even worse, 
incorrect positioning of baffles can lead to baffle strike, where 
a projectile contacts the baffle. This is a health and safety 
issue and can injure the person using the gun as it would cause 
the projectile to travel in an unintended direction. It will also 
damage the Suppressor and make it unusable. 
0020. In addition suppressors made as described above 
may not be sufficiently durable to withstand the common 
forces experienced in use. The weight of the various compo 
nents may also increase the weight of the Suppressor, hinder 
ing its ease of use. 
0021 Newly developed manufacturing techniques pro 
vide opportunities for manufacturing of Suppressors. For 
instance, selective metal melting (“SMM), and laser metal 
sintering (“LMS) which is a sub-type of SMM, are three 
dimensional printing technique that can be used to manufac 
ture different types of products, from a metal powder feed 
material 

(0022. Both of SMM and LMS are additive layer manufac 
turing processes, that utilise a manufacturing apparatus to 
convert computer generated (CAD) models into three dimen 
sional products. A metal powder is distributed onto a Sub 
strate/support, and a laser is directed onto at least a portion of 
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the layer of powder. The laser heats the powder so as to fuse 
selected individual particles together to form a portion of the 
product. 
0023 The laser is then disengaged and a wiper is used to 
deposit another layer of metal powder. The laser is then again 
used to heat selected powderparticles and fuse those together. 
The process is repeated to Substantially create the required 
product. LMS techniques have been used to manufacture 
components of suppressors. For instance, LMS has been used 
to construct baffles for a Suppressor. In that situation, the 
baffles were secured to a spine. The spine and baffles were 
Subsequently secured within a housing, and the housing was 
closed by attachment of end walls using techniques like weld 
ing. However, those products are limited because the indi 
vidual components must Subsequently be assembled. There 
fore, the prior art has not maximised the efficiency of the 
manufacturing process. 
0024. In addition, the outer housing in which the spine/ 
baffle structure was secured was not manufactured using 
LMS techniques. This indicates that manufacturing both the 
housing and internal baffles using LMS techniques was a 
difficult process, and not one which was easily achieved. 
0025. It is also possible that the baffles will not provide a 
complete seal to create appropriate cavities within the hous 
ing. As a result, the Suppressors manufactured using these 
methods may not adequately control expansion of gases 
within the Suppressor. As a result, those products are unlikely 
to function as an effective Suppressor. 
0026. Furthermore, the creation of a spine involves redun 
dant material. Therefore, the Suppressors manufactured using 
LMS to produce separate components are unduly heavy. As a 
result they do not provide a completely satisfactory Solution 
to the needs for manufacturing Suppressors. Additive layer 
manufacturing processes, and particularly LMS, have a num 
ber of inherent issues which have inhibited their successful 
use in manufacturing of products Such as Suppressors. 
0027. In developing a method of manufacturing a suppres 
Sor, the inventor encountered several problems. For instance, 
the powdered material deposited must be supported before it 
is fused. The necessary Supporting must be provided by the 
layer of material which has previously been fused. Insuffi 
cient support will likely result in the build failing. These 
problems are most relevant where a structure is being created 
that is not parallel to the build direction. This is a significant 
limitation on the design of products which can be manufac 
tured using LMS technology. 
0028. Other problems include the creation of heat stress in 
the Suppressor during melting of the deposited layers. These 
stresses create problems such as warping of the components 
of the Suppressors, which meant hindered successful creation 
of a Suppressor using LMS technology. This may be due to 
different components of the suppressor having different 
thicknesses, which means that the components react differ 
ently to the heat applied to fuse the deposited powdered 
material. This is a particular relevant in manufacturing Sup 
pressors, which are looking to maximise cavity Volume, have 
Sufficient strength to withstand the force of expanding gases, 
and minimise the Suppressors total Volume. 
0029. The inventor investigated existing applications in 
which LMS techniques have been utilised to produce com 
plex products having a Substantially closed internal cavity, 
and internal structures within the cavity, so as to assist in 
developing a Suppressor design using LMS techniques. How 
ever, the issues of providing sufficient Support for a layer of 
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deposited material prior to fusing still required significant 
effort and inventive contribution to solve in the particular 
application of Suppressors. 
0030. For instance, PCT Publication No. WO 2008/ 
118973 describes how to manufacture a product having an 
internal baffle or structure. That product must be built from 
one of the four corners of the housing and having the housing 
at a 45° angle to the horizontal. That limits the orientation of 
the components that can be constructed inside the housing. In 
fact, the manufacturing techniques described in PCT Publi 
cation No. WO 2008/118973 would not enable construction 
of a Suppressor having function baffles therein. 
0031. Accordingly, in light of the foregoing it would be 
advantageous to have an improved suppressor, and method of 
manufacture, which addresses any or all of the foregoing 
problems. 
0032. There are a number of ways that suppressors can be 
secured to the gun barrel. A first attachment mechanism 
involves corresponding screw threads on the Suppressor and 
gun barrels. Rotation of the gun and Suppressor with respect 
to each other causes the screw threads to engage so as to 
secure them together. Generally, one of the gun or barrel will 
need to go through at least three complete rotations (at least 
1080) to secure or release the two objects. Many gun users 
find that frustrating or cumbersome. 
0033. Furthermore, screw thread fasteners suffer from a 
number of inherent problems. For instance, insufficient rota 
tion of the screw threads can lead to misalignment of the gun 
barrel and suppressor. This can to lead to baffle-strike which 
poses a health and safety risk. Even if baffle-strike does not 
occur, then misalignment of the Suppressor can adversely 
affect accuracy of use of the gun. 
0034 Quick connect or quick attachassemblies are known 
to releasably secure Suppressors to gun barrels. These aim to 
provide a comparatively quicker connection mechanism 
which does not require multiple complete rotations of the gun 
and/or Suppressor with respect to each other. 
0035) Some common quick connect mechanisms utilise 
corresponding screw threads on the gun and Suppressor. 
Alternatively, a screw thread may be positioned on a muzzle 
brake, which itself is releasably attachable to a gun barrel. 
The screw threads generally have a larger pitch, meaning that 
fewer rotations are required to secure the two components 
together. 
0036) However, this solution is still susceptible to mis 
alignment and the inherent problems discussed above. 
0037 Another type of quick connect system involves a 
gate or latch slidingly mounted to a Suppressor body. The gate 
includes channels, which receive protrusions on a muzzle 
brake or gun barrel. However, this system is not particularly 
robust and can be easily damaged. In addition, the gate is an 
“external component, which increases the chance of dam 
age. 
0038. Furthermore, many users of suppressors find the 
action of moving the gate unsatisfactory and prefer to use a 
rotational movement. 
0039. Some quick connect assemblies use bayonet style 
connectors on a muzzle brake, having spring biased detents. 
In-use, the detents are in inserted into corresponding channels 
in the Suppressor. Rotation of the Suppressor and/or detents 
with respect to each other causes the detents to be brought out 
of alignment with the channels. The biasing elements urge the 
detents to bear against “stops' positioned in the channels. The 
interaction between the stops and detents provides resistance 






































