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(67)  Theinvention relates to a firearm suppressor, in
particular a rifle suppressor, which suppressor (50) has
a substantially rotationally symmetrical cylindrical form
and comprises a suppressor housing (55), chambers (18,
20, 30) for expansion and burning of propellant gases
and arranged inside the suppressor housing (55), an ap-
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erture (12) for a projectile configured to be fired by the
firearm and located around an imaginary center axis of
the suppressor (50). The suppressor (50) comprises an
inner flow guide structure (20) and the inner flow guide
structure (20) comprises radially inclined guide openings
(25).
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Description
Technical field

[0001] The presentinvention relates to suppressors for
firearm, in particular for rifles. More precisely the present
invention relates to a firearm suppressor, in particular to
arifle suppressor, according to the preamble part of claim
1. The present invention also relates to a firearm com-
prising a suppressor.

Background

[0002] The noise generationin afirearm shot has three
main components: muzzle blast, sonic boom and the me-
chanical action. In the field of noise and flash reduction
of firearms has been presented quite many different con-
structions and devices for the same purpose i.e. to damp-
en the noise and flash caused by the rapid burning of
propellants when the firearm is fired. As the benefits of
this reduction are quite obvious, the noise of undamped
firearm may exceed 130 dB, even 160 dB, and can be
harmful for firearm users or anyone nearby and disturb
large surrounding areas, for example by a hunting area
or by a shooting range. It is also preferred to be avoided
or at least minimized in military applications where the
sound of the firing immediately attracts the attention of
parties concerned. The better the suppressor is in terms
of noise reduction and if combined to easy or simple man-
ufacturability and to low weight, the better the suppressor
is in terms of commercial interest.

[0003] A firearm bullet orin general a projectile, is rap-
idly accelerated at firing to an initial velocity of 300 to
1100 m/s depending the type of the firearm. The initial
velocity means here the velocity of the projectile when
exiting the barrel or corresponding part of a firearm. This
means that the initial velocity may be within range on
about 0,8 to 3,3 Mach (where 1 Mach is the speed of the
sound when the medium is normal atmospheric air in
about normal temperature and pressure (ntp). Thus, the
flow dynamics range concerned may vary from slightly
subsonic to highly supersonic flows.

[0004] In case of supersonic noise dampening, the
suppressor is not capable of reducing the noise originat-
ing from the projectile breaking the sound barrier during
the flight to a destination. Thus the aim of the suppressor
is to reduce as much as possible the noise generated by
the muzzle blast i.e. the phase when the projectile is no
longer in front of that high pressure propellant gas and
the pressure is rapidly normalizing to an atmospheric
pressure, the burning propellant is exiting the barrel and
when the propellant residuals are burning outside the
barrel. Without any kind of muzzle suppressor device,
the propellant gases will expand violently to the atmos-
phere and produce noise. The main operating principle
of the suppressor is to provide a controlled volume to
allow the gas to expand into, and preferably burn out.
Thus, when the projectile exits the barrel, no more burn-
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ing propellant gas should follow the projectile and thus
the muzzle blast is significantly reduced as the burning
propellant is contained in a closed volume. The regular
suppressors are basically formed as a closed structure
as long as the projectile is inside the suppressor, which
causes excess back pressure. A flow-through suppres-
sor allows the gas to pass through the suppressor so that
the back-pressure increase is eliminated or at least min-
imized.

[0005] An important factor of the suppressors is also
weight as attached at the end of the barrel the suppressor
affects to the shooting properties of the firearm and also
increases the overall weight of the firearm in use.
[0006] The objective of the present invention is to pro-
vide a firearm suppressor capable of reducing a signifi-
cant amount of noise caused by the firing of a firearm.
[0007] One objective is also to provide a suppressor
construction, which is capable of producing an effective
flow loss i.e. consume the flow energy inside the sup-
pressor to different losses and thus reducing the noise
caused sudden eruption of propellant gases.

[0008] One objective is also to enable the residual
burning of the propellant gas still containing some un-
burned propellants within the suppressor housing, thus
diminishing the noise effect of suddenly burning residuals
outside the barrel. One objective is further to create an
improved firearm suppressor, in particular arifle suppres-
sor, by which the above described problems disadvan-
tages relating to known suppressors are eliminated or at
least minimized.

[0009] Yet, an objective is to create an improved fire-
arm suppressor, in particular a rifle suppressor, in which
the noise eliminating properties in relation to the weight
of the suppressor are optimized.

Summary

[0010] Inorderto achieve the above objects and those
that will come apparent later the firearm suppressor, in
particular a rifle suppressor, is mainly characterized by
the features of the characterizing part of claim 1.
[0011] Dependent claims present advantageous fea-
tures and embodiments of the invention.

[0012] According to the invention the firearm suppres-
sor, in particular a rifle suppressor has a substantially
rotationally symmetrical cylindrical form and comprises
asuppressor housing, chambers for expansion and burn-
ing of propellant gases and arranged inside the suppres-
sor housing, an aperture for a projectile configured to be
fired by the firearm and located around animaginary cent-
er axis of the suppressor, wherein the suppressor com-
prises an inner flow guide structure and the inner flow
guide structure comprises radially inclined guide open-
ings.

[0013] According to the invention the suppressor com-
prises a circumferential chamber inside the suppressor
housing and the inner flow guide structure is located in-
side the circumferential chamber.
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[0014] According to an advantageous feature of the
invention the inner flow guide structure comprises 3 - 8
radially inclined guide openings.

[0015] According to the invention inclination angle of
the radially inclined guide openings in relation to travel
direction of the projectile is advantageously 30 - 70 de-
grees.

[0016] According to an advantageous feature of the
invention the inner flow guide structure further comprises
a conical space configured to provide further space for
expansion and burning of the propellant gases.

[0017] According to an advantageous feature of the
invention the conical space is followed by a cylindrical
space inside a flange.

[0018] According to the invention the suppressor com-
prises a baffle chamber with baffles.

[0019] According to the invention a sleeve is provided
around the baffles configured to form a separate burning
chamber for the propellant gases. The sleeve closes the
baffle chamber such, that the propellant gases cannot
escape from the circumferential chamber comprising the
inner flow guide structure past the projectile into the sep-
arate burning i.e. baffle chamber nor escape from the
suppressor before the projectile and thus deviate trajec-
tory of the projectile.

[0020] According to an advantageous feature of the
invention the suppressor is a flow-through suppressor
and comprises exit openings for gas is provided in the
suppressor housing.

[0021] According to an advantageous feature of the
invention a tubing is provided for gas is provided in the
circumferential chamber inside the suppressor housing
and inlet end/-s of the tubing is in flow connection with
the radially inclined guide openings ofthe inner flow guide
structure.

[0022] According to an advantageous feature of the
invention outlet end/-s of the tubing is in flow connection
with the exit openings.

[0023] According to an advantageous feature of the
invention the tubing circumvents in the circumferential
chamber.

[0024] According to an advantageous feature of the
invention the suppressor comprises three main volumes,
or chambers for exhausting and burning the propellant
gases, that a first chamber is located at one end of the
suppressor and in travel direction of the projectile before
the inner flow guide structure and the middle chamber is
located inside a circumferential chamber and formed by
the inner flow guide structure comprising diagonal cuts
with acute angles i.e. the radially inclined openings from
a projectile channel i.e. the aperture and at other end a
baffle chamber.

[0025] According to the invention a firearm, in particu-
lar a rifle, comprises the suppressor according to the in-
vention or to any of the advantageous features of the
invention.

[0026] Accordingto an advantageous aspect of the in-
vention the suppressor comprises three main volumes,

10

15

20

25

30

35

40

45

50

55

or chambers for exhausting and burning the propellant
gases. First chamber, not shown in the figures, is located
at the right end of the suppressor i.e. in travel direction
of the projectile before the inner flow guide structure. The
suppressor has thus two large volumes, or chambers for
the expanding gases to burn in and the third volume, or
chamber is a separate enclosed space inside the second
large chamber formed by the inner guide structure. Thus,
by the time the projectile reaches the third part, i.e. the
baffle chamber of the suppressor, most of the high-pres-
sure gas has already expanded to the two larger volumes
and the purpose of the smaller chambers divided by the
baffles in the baffle chamber is to help equalize the pres-
sure instead of allowing the gas to violently burst into the
atmosphere. The middle chamber inside the circumfer-
ential chamber formed by the inner flow guide structure
comprises diagonal cuts with acute anglesi.e. theradially
inclined openings from the projectile channel i.e. the ap-
erture, which cuts and redirect the gas flow in addition to
allowing the gas to expand outwards. After the first cham-
ber the expanding gas has already gained some momen-
tum and begins to move forward more than expanding
outside due to the radially inclined openings. The location
of the radially inclined openings provide moving the sup-
pressor further back from the muzzle resulting in less
length past the muzzle without decreasing internal vol-
ume.

[0027] By the suppressor according to the invention
and its advantageous features many advantages are
achieved: The firearm suppressor is capable of reducing
a significant amount of noise caused by the firing of a
firearm. The firearm suppressor construction is capable
of producing an effective flow loss i.e. consume the flow
energy inside the suppressor to different losses and thus
reducing the noise caused sudden eruption of propellant
gases. It also enables the residual burning of the propel-
lant gas still containing some unburned propellants within
the suppressor housing, thus diminishing the noise effect
of suddenly burning residuals outside the barrel. The im-
proved firearm suppressor, in particular the rifle suppres-
sor has optimized the noise eliminating properties in re-
lation to the weight of the suppressor.

Brief description of the drawings

[0028] Inthefollowing the invention and its advantages
are explained in greater detail below in the sense of ex-
ample and with reference to accompanying drawing,
where

In figure 1 is schematically shown an advantageous
example of a firearm, in particular a rifle with a sup-

pressor.

In figure 2 is schematically shown an advantageous
example of a suppressor according to the invention.

In figure 3 is schematically shown an advantageous
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example of an inner flow guide structure of the ex-
ample of figure 2.

In figure 4 is schematically shown as a cross-sec-
tional view the example of the inner flow guide struc-
ture of figure 3.

In figure 5 is schematically shown as a cross-sec-
tional view an advantageous example of inner struc-
ture of the suppressor according to the invention.

In figure 6 is schematically shown as a perspective
view the example of the inner structure of figure 5.

In figure 7 is schematically shown as a perspective
view an advantageous example of inner structure of
the suppressor according to the invention with the
outer circumferential chamber directly inside the
suppressor housing.

In the figure 8 is schematically shown an advanta-
geous example of the suppressor according to the
invention for a flow-through configuration of a sup-
pressor.

In the figure 9 is schematically shown another ad-
vantageous example of the suppressor according to
the invention for a flow-through configuration of a
SuUppressor.

In figure 10 is schematically shown the advanta-
geous example of figures 2-7 of the suppressor ac-

cording to the invention.

Detailed description

[0029] During the course of the following description
like numbers and signs will be used to identify like ele-
ments according to the different views which illustrate
the invention and its advantageous examples. In the fig-
ures some repetitive reference signs may have been
omitted for clarity reasons.

[0030] In the figure 1 is shown an example of a firearm
100, in particular a rifle, comprising a suppressor 50 at-
tached to a barrel 75 of the firearm 100.

[0031] In figure 2 is schematically shown an example
of the suppressor 50 comprising a suppressor housing
55 defining the outer surface of the suppressor 50. The
travel direction of a projectile in the suppressor50is along
the imaginary center axis of the rotationally symmetrical
cylindrical form of the suppressor 50 from left to right in
the figure 2. Atone end of the suppressor 50, in the figure
at the leftend the suppressor 50 comprises an inlet open-
ing to an aperture 12 for the projectile and the propellant
gases and mounting means for fastening / detaching the
suppressor 50 with a barrel 75 of the firearm 100. At
another end of the suppressor 50, in the figure at the right
end the suppressor 50 comprises an outlet opening from
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the aperture 12 for the projectile. Inside the suppressor
50 is arranged a number of compartments configured to
allow the gas to expand into and to burn out. The aperture
12 for projectile to pass through the suppressor 50 ex-
tends through the suppressor 50 along the imaginary
center line of the suppressor 50. The suppressor 50 com-
prises three main chambers inside the suppressor hous-
ing 55 for exhausting and burning the propellant gases.
First chamber 60, shown in the figure 10, is located at
one end, the left end in the figure 2, of the suppressor
50, i.e. in travel direction of the projectile before an inner
flow guide structure 20 (figs. 3-7 and 10). The suppressor
50 has thus two large volumes, or chambers for the ex-
panding gases to burn in and the third volume, or cham-
ber is a separate enclosed space inside a circumferential
chamber, a second large chamber 30 and is formed by
the inner guide structure 20 and is configured to form a
middle chamber. A baffle chamber 18 is also located in-
side the circumferential chamber 30.

[0032] In figure 3 is schematically shown an example
of an inner flow guide structure 20 of the suppressor 50
of figure 2. The travel direction of the projectile in the
inner flow guide structure 20 is along the imaginary center
axis of the rotationally symmetrical cylindrical form of the
inner flow guide structure 20 from right to left in the figure
2. The inner flow guide structure 20 comprises radially
inclined guide openings 25, advantageously 3 - 8 radially
inclined guide openings 25, which provide for expansion
of the propellant gases and guide the propellant gases
into a larger volume in a circumferential chamber 30 (fig.
7)inside the suppressor housing 55 (fig. 2) to extend time
of the burning of the propellant gases. The inclination
angle of the radially inclined guide openings 25 in relation
to travel direction of the projectile is advantageously 30
- 70 degrees.

[0033] In figure 4 is schematically shown as a cross-
sectional view the example of the inner flow guide struc-
ture of figure 3. The travel direction of the projectile in
the inner flow guide structure 20 is along the imaginary
center axis of the rotationally symmetrical cylindrical form
of the inner flow guide structure 20 from right to left in
the figure 2. The inner flow guide structure 20 comprises
radially inclined guide openings 25, advantageously 3 -
8 radially inclined guide openings 25, which provide for
expansion of the propellant gases and guide the propel-
lant gases into a larger volume to extend time of the burn-
ing of the propellant gases. The inclination angle of the
radially inclined guide openings 25 in relation to travel
direction of the projectile is advantageously 30 - 70 de-
grees. The inner flow guide structure 20 also comprises
a conical space 24, which also provides space for ex-
pansion and burning of the propellant gases. The conical
space 24 is advantageously followed by a cylindrical
space 23 inside a flange 21, which is sealed to a next
chamber 18 (figs 5-7, 10).

[0034] In figure 5 is schematically shown as a cross-
sectional view an advantageous example of inner struc-
ture of the suppressor according to the invention without
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the outer circumferential chamber 30 (fig. 7) directly in-
side the suppressor housing 55 (figs. 2 & 7, 10). In figure
6 is schematically shown as a perspective view the ex-
ample of the inner structure of figure 5. The travel direc-
tion of projectile in the suppressor 50 is along the imag-
inary center axis of the rotationally symmetrical cylindri-
cal form of the suppressor 50 from right to left. As can
be seen from figures 5-6, 10 the radially inclined guide
openings 25 in the inner flow guide structure 20 provide
guidance for the propellant gases inside the suppressor
50 such, that in addition to expanding the propellant gas-
es are guided forward to larger volume in the circumfer-
ential chamber 30 inside the suppressor housing 55 for
the propellant gases to burn and for pressure of the pro-
pellant gases to balance. The inner flow guide structure
20 also comprises a conical space 24, which also pro-
vides space for expansion and burning of the propellant
gases before the propellant gases meet first of baffles
15 in a baffle chamber 18. Additionally, conical form of
the conical space 24 provides significant decrease in
weight of the suppressor 50 and a well suppressing and
light suppressor 50 is achieved. A sleeve 16 is provided
around the baffles 15 and a separate burning chamber
i.e. abaffle chamber 18 provided for the propellant gases.
The sleeve 16 closes this baffle chamber 18 such, that
the propellant gases cannot escape from the circumfer-
ential chamber 30 comprising the inner flow guide struc-
ture 20 past the projectile into the baffle chamber 18 nor
escape from the suppressor 50 before the projectile and
thus deviate trajectory of the projectile.

[0035] Infigure 7 is schematically shown as a perspec-
tive view an advantageous example of inner structure of
the suppressor according to the invention with the outer
circumferential chamber 30 (fig. 7) directly inside the sup-
pressor housing 55. The travel direction of projectile in
the suppressor 50 is along the imaginary center axis of
the rotationally symmetrical cylindrical form of the sup-
pressor 50 from right to left. The circumferential chamber
30 is configured to provide larger volume for expanding
of the propellant gases.

[0036] In the figure 8 is schematically shown an ad-
vantageous example of the suppressor 50 according to
the invention for a flow-through configuration of a sup-
pressor. In this example construction of the suppressor
50 corresponds to that of the previous figures but addi-
tionally exit openings 41 for gas is provided in the sup-
pressor housing 55.

[0037] Infigure 9 is schematically shown an advanta-
geous example of the suppressor according to the inven-
tion. This example is advantageously combined with the
example of figure 8. In this example construction of the
suppressor 50 corresponds to that of the previous figures
but additionally a tubing 42 is provided for gas is provided
in the circumferential chamber 30 (fig. 7) inside the sup-
pressor housing 55. Inlet end of the tubing 42 is in flow
connection with the radially inclined guide openings 25
of the inner flow guide structure 20 and the outlet end is
in flow connection with the exit openings 41. Advanta-
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geously, the tubing 42 circumvents in the circumferential
chamber 30 in a spiral form. Thus, the increase in the
travelling distance of the propellant gases is provided
and the burning of the propellant gases, as well as bal-
ancing of the pressure, is maximized, even completed.
This also provides for eliminating the back pressure.
[0038] In figure 10 is schematically shown as a cross-
sectional view the example of the inner flow guide struc-
ture of figures 3-7. The firearm suppressor 50 has the
substantially rotationally symmetrical cylindrical form and
comprises the suppressor housing 55, the chambers 18,
20, 30, 60 for expansion and burning of propellant gases
and is arranged inside the suppressor housing 55. The
suppressor also comprises the aperture 12 located
around the imaginary center axis of the suppressor 50
for a projectile configured to be fired by the firearm and
to pass through the suppressor 50 as indicated by arrow
P. The suppressor 50 comprises the inner flow guide
structure 20 and the circumferential chamber 30 inside
the suppressor housing 55 and he baffle chamber 18 with
baffles 15. The inner flow guide structure 20 is located
inside the circumferential chamber 30 and comprises the
radially inclined guide openings 25 having the inclination
angle of 30 - 70 degrees in relation to travel direction of
the projectile. The sleeve 16 is provided around the baf-
fles 15 and is configured to form the separate burning
chamber for the propellant gases. the inner flow guide
structure 20 further comprises the conical space 24,
which is configured to provide further space for expan-
sion and burning of the propellant gases. The conical
space 24 is followed by the cylindrical space 23 inside
the flange 21. The suppressor 50 comprises three main
volumes, or chambers for exhausting and burning the
propellant gases, flows F of which propellant gases are
indicated by arrows F. The first chamber 60 is located at
one end of the suppressor 50 and in travel direction of
the projectile before the inner flow guide structure 20 and
that the middle chamber is located inside the circumfer-
ential chamber 30 and formed by the inner flow guide
structure 20 comprising the diagonal cuts with acute an-
gles i.e. the radially inclined openings 25 from the pro-
jectile channel i.e. the aperture 12 and at other end the
baffle chamber 18. The first chamber 60 comprises a first
expansion space 64 and a back expansion space 65, to
which partofthe propellant gases are guided by reflectors
64.

[0039] The suppressor 50 thus comprises three main
volumes, or chambers for exhausting and burning the
propellant gases. First chamber 60, shown in figure 10,
is located at one end, the right end in figures 3-7, 10, of
the suppressor 50 i.e. in travel direction of the projectile
before the inner flow guide structure 20. The suppressor
50 has thus two large volumes, or chambers for the ex-
panding gases to burn in and the third volume, or cham-
ber is a separate enclosed space inside the second large
chamber 30 formed by the inner guide structure 20. Thus,
by the time the projectile reaches the third part 18, i.e.
the baffle chamber 18 of the suppressor 50, most of the
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high-pressure gas has already expanded to the two larg-
er volumes and the purpose of the smaller chambers
divided by the baffles 15 in the baffle chamber 18 is to
help equalize the pressure instead of allowing the gas to
violently burst into the atmosphere. The middle chamber
inside the circumferential chamber 30 formed by the inner
flow guide structure 20 comprises diagonal cuts with
acute angles i.e. the radially inclined openings 25 from
the projectile channeli.e. the aperture 12, which cuts and
redirect the gas flow in addition to allowing the gas to
expand outwards. After the first chamber the expanding
gas has already gained some momentum and begins to
move forward more than expanding outside due to the
radially inclined openings 25. The location of the radially
inclined openings 25 provide moving the suppressor fur-
ther back from the muzzle resulting in less length past
the muzzle without decreasing internal volume.

[0040] The radially inclined openings 25 are advanta-
geously borings but the inner flow guide structure 20 can
be produced in various ways, for example by 3D printing.
[0041] In the description in the foregoing, although
some functions and elements have been described with
reference to certain features and examples, those func-
tions and elements may be performable by other features
and examples whether described or not. Although fea-
tures have been described with reference to certain em-
bodiments or examples, those features may also be
present in other embodiments or examples whether de-
scribed or not.

[0042] Above only some advantageous examples of
the inventions have been described to which examples
the invention is not to be narrowly limited and many mod-
ifications and alterations are possible within the inven-
tion.

Claims

1. Firearm suppressor, in particular a rifle suppressor,
which suppressor (50) has a substantially rotation-
ally symmetrical cylindrical form and comprises a
suppressor housing (55), chambers (18, 20, 30) for
expansion and burning of propellant gases and ar-
ranged inside the suppressor housing (55), an ap-
erture (12) for a projectile configured to be fired by
the firearm and located around an imaginary center
axis of the suppressor (50), which suppressor (50)
comprises an inner flow guide structure (20), char-
acterized in that the suppressor (50) comprises a
circumferential chamber (30) inside the suppressor
housing and a baffle chamber (18) with baffles (15),
that the inner flow guide structure (20) is located
inside the circumferential chamber (30) and compris-
es radially inclined guide openings (25) having incli-
nation angle of 30 - 70 degrees in relation to travel
direction of the projectile and that a sleeve (16) is
provided around the baffles (15) configured to form
aseparate burning chamber for the propellant gases.
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2.

10.

Firearm suppressor according to claim 1, charac-
terized in that the inner flow guide structure (20)
comprises 3 - 8 radially inclined guide openings (25).

Firearm suppressor according to any of previous
claims, characterized in that the inner flow guide
structure (20) further comprises a conical space (24)
configured to provide further space for expansion
and burning of the propellant gases.

Firearm suppressor according to claim 3, charac-
terized in that the conical space (24) is followed by
a cylindrical space (23) inside a flange (21).

Firearm suppressor according to any of previous
claims, characterized in that the suppressor (50)
is a flow-through suppressor and comprises exit
openings (41) for gas is provided in the suppressor
housing (55).

Firearm suppressor according to any of previous
claims, characterized in that a tubing (42) is pro-
vided for gas is provided in the circumferential cham-
ber (30) inside the suppressor housing (55) and that
inlet end/-s of the tubing (42) is in flow connection
with the radially inclined guide openings (25) of the
inner flow guide structure (20).

Firearm suppressor according to claim 6, charac-
terized in that outlet end/-s of the tubing (42) is in
flow connection with the exit openings (41).

Firearm suppressor according to claim 6 or 7, char-
acterized in that the tubing (42) circumvents in the
circumferential chamber (30)

Firearm suppressor according to any of previous
claims, characterized in that the suppressor (50)
comprises three main volumes, or chambers for ex-
hausting and burning the propellant gases, that a
first chamber (60) is located at one end of the sup-
pressor (50) and in travel direction of the projectile
before the inner flow guide structure (20) and that
the middle chamber is located inside a circumferen-
tial chamber (30) and formed by the inner flow guide
structure (20) comprising diagonal cuts with acute
angles i.e. the radially inclined openings (25) from
the projectile channel i.e. the aperture (12) and at
other end a baffle chamber (18).

A firearm (100), in particular a rifle, comprising the
suppressor (50) of any of the claims 1-9.
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