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My invention relates to silencers for out-
owing gases and may be applied to exhaust
ipes, to the barrels of guns ete.

It is an object of my invention to provide
. silencer which is small, light and cheap
nd which does not exert back-pressure, but
till substantially deadens the sound..

To this end I provide a set of rings in -

oaxial relation to each other and to the axis
£ the pipe or barrel to which the silencer is
pplied which are so shaped, arranged and

paced with respect to each other that the

adial section of the spaces between the rings

lecreases toward the outer ends of such.

paces. :

Silencers are based on the fact that the
mpact of the éscaping gas on the ambient
ir generates the sound and that the intensity
f the sound is directly proportional to the
nertia of the outflowing gas. By reducing
he inertia the sound is deadened.

Silencers in which the inertia of the gas
s reduced by breaking up the flow of gas
nto a plurality of subsidiary flows, have al-
eady been suggested, but were not satisfac-
ory on account of their high cost, high
veight and rapid wear. Silencers which do
10t involve these disadvantages, will not ef-
‘ect satisfactory deadening of the sound.

In the drawings affixed to this specifica-
ion and forming part thereof a silencer em-
yodying my invention is illustrated diagram-
natically by way of example.

In the drawings

Fig. 1 is an axial section, and  ~

Fig. 2 is an end elevation of the silencer.

Referring now to the drawings, the si-
encer is built up from a set of rings 10 and
in annular base 24 which is secured to the
‘hreaded end of a muzzle 11. Obviously I
im not limited to this mode of securing the
silencer, nor am I limited to its adaptation
0 fire arms. o

The rings 10 and the base 24 are spaced
and arranged in coaxial relation to each
sther and to the axis of the muzzle 11. Tach
ring' 10 has a central opening 12 and the
base 24 has a central opening 25 the diameter
of which openings is at least equal to the
inside diameter of the muzzle 11. If the

openings 12, 25 have equal diameter through-
out ‘the set they make up a cylinder 15, as
shown in dotted lines in Fig. 1, and if their
diameter increases toward the outer end of
the silencer they make up a taper 16, as also
shown in dotted lines in Fig. 1. '
The front faces 13 of the rings 10 and the
face 13’ of the base 24 as well as the rear
faces 14 of the rings 10 are shown with a
regular curvature but, if desired, may be
broken or otherwise irregular, and the front

faces 18 or 13’ are so shaped with respect tv

the mating rear faces 14 that the radial sec-
tion of the space 18 between the faces de-
creases toward the perimeter of the rings.
Preferably the rings are recessed inward-
ly as shown at 17 for the last two rings 10,
with the object of presenting a larger cool-
ing area to the ambient air. The first two
rings and the base 24 are shown with solid
walls but may also be recessed if desired.
The spaces 18, as mentioned, are reduced
toward their outer ends but still the smallest
free area of the spaces must be larger than

‘that of the muzzle 11, that is, the area of a

cylinder the height of which is equal to the
height of the space 18 in axial direction, and
which is coaxial to the rings 10, must not
be less than the free sectional area of the
muzzle 11 at any point of the space 18. In
other words, while the radial section of the
space 18 decreases with increasing distance
from the axis, the area of the cylinders must
at least be constant from the inner to the out-
er perimeter of the rings 10, and larger than
the free sectional area of the muzzle. Thus,
the cylinder at the inner perimeter of a ring
10 is higher than that at its outer perimeter
but the radius of the outer cylinder is larger
than that of the inner cylinder so that its
area may be equal to, or larger than, the area
of the inner cylinder. '

18 are lines indlicating the resulting flow in
the spaces 18 and it will appear-that the flow
lines include an acute angle with the axis 11’
of the muzzle and the silencer and point in
the direction of the flow.

Any suitable means may be provided for
holding the rings and the base assembled. In
the present instance, three strips 19 are pro-
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vided and hinged to the base 24 at 23. Ob-
viously I may provide any other number of
strips. The strips are provided with inward-
ly projecting lugs 20 for engaging the end
faces of the base and the rings, and with
shorter lugs 21 for engaging the end faces
of the recesses 17, if any. Screws 22 secure
the strips to the rings. By these means the
rings are held in the proper spaced relation
to each other, and the strips are reliably at-
tached to the rings. ,

In operation the flow of gas from the muz-
zle 11 is divided into as many subsidiary
flows as spaces 18 are provided. The de-
flected gas expands in the spaces 18, and its
inertia is reduced in proportion so that the
impact on the ambient air is weakened and
the sound is deadened. Obviously the dead-
ening is a function of the number of rings
10, and of the free area at the outer ends of
the spaces 18.

So many rings may be provided that the
entire volume of gas discharged from the
muzzle 11 at a time is conducted away through
the spaces 18. In the case of an exhaust pipe
the ring at the outer end of the set may be
solid with a silencer of this type.

While the sound is deadened very effective-
ly in my silencer, there is no back-pressure.
This is important under all conditions, and
particularly for machine guns to which the
existing silencers could not be adapted on
account of their considerable back-pressure.

I wish it to be understood that I do not
desire to be limited to the exact details of
construction shown and deseribed for obvious
modifications will occur to a person skilled
in the art.

In the claims affixed to this specification no
selection of any particular modification of

the invention is intended to the exclusion of

other modifications thereof and the right to
subsequently make claim to any modifica-
tion not covered by these claims 1s expressly
reserved.

I elaim:

1. A silencer comprising a set of coaxially
superposed rings with plain inner and outer
faces and means for connecting said rings
to a pipe in coaxial relation, said rings being
so shaped and spaced with respect to each
other that the radial section of the spaces be-
tween the rings decreases toward the outer
ends of said spaces, with said outer ends
opening freely into the atmosphere.

2. A silencer comprising a set of coaxially
superposed rings with plain inner and outer
faces and means for connecting said rings to

. a pipe in coaxial relation, said rings being

so shaped and spaced with respect to each
other that the radial section of the spaces be-
tween the rings decreases toward the outer
ends of said spaces, with said outer ends open-
ing freely into the atmosphere and that the
resulting stream lines of flow in the spaces
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extend at an acute angle to the common axis
of said rings, and in the direction of the flow.

3. A silencer comprising a set of coaxially
superposed rings with plain inner and outer
faces and means for connecting said rings to
a pipe in coaxial relation, said rings being so
shaped and spaced with respect to each other
that the radial section of the spaces between
the rings decreases toward the outer ends of
said spaces, with said outer ends opening
freely into the atmosphere while the smallest
area of a cylinder coaxial to said rings, the
height of which cylinder is equal to that of
said radial section, is larger than the free
sectional area of said pipe.

4. A silencer comprising a set of coaxially
superposed rings with plain inner and outer
faces and means for connecting said rings to
a pipe in coaxial relation, said rings being
so shaped and spaced with respect to each
other that the radial section of the spaces be-
tween the rings decreases toward the outer

-énds of said spaces, with said outer ends

opening - freely into the atmosphere, and
means for connecting said rings to each oth-
er in spaced relation.

5. A silencer comprising a set of coaxially
superposed rings and means for connecting
sa1d rings to a pipe in coaxial relation, said
rings being so shaped and spaced with res-
pect to each other that the radial section of
the spaces between the rings decreases to-
ward the outer ends of said spaces, strips
pivoted to one of said rings, spacing means
on said strips adapted to engage the other
rings, and means for holding said strips in
position with respect to said rings.

6. A silencer comprising a base adapted to
be fitted on a pipe and a set of coaxially sup-
erposed rings with plain inner and outer
faces secured to said base, said rings and said
base being so shaped and spaced with respect
to each other that the radial section of the
spaces between the rings decreases toward
the outer ends of said spaces, with said outer
ends opening freely into the atmosphere.

7. A silencer comprising a base adapted to
be fitted on a pipe, strips hinged to said base,
spacing lugs on said strips, and a set of co-
axially superposed rings arranged to be en-
gaged by said lugs and to be held in coaxial
relation to said base, said rings and said base
being so shaped and held in such spaced rela-
tion wth respect to each other.by said lugs
that the radial section of the spaces between
the rings decreases toward the outer ends of
said spaces. :

In testimony whereof I affix my signature.

SAMUEL BERNAT.



