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To all whom it may concern:
~ Be it known that I, Isaac BIRGER, a citizen
of the Republic of Russia, residing at
Zurich, Switzerland, have invented certain
new and useful Improvements in Methods
and Devices for Muffling the Noise of the
Exhaust Gases of Internal-Combustion En-
gines; and I do hereby declare the following
to be a clear, full, and exact description of
the invention, 1
ckilled in the art to which 1t appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
or figures of reference marked thereon,
which form a part of this specification.
The noise produced by the exhaust-gases
is as a rule muffled by causing the latter to
expand gradually in recaptacles of large di-
mensions the so-called silencers whereby the
exhaust-gases are forced to change their di-
rection of flow repeatedly for the purpose of
.depriving them of their energy. .
The present invention shows the new fea-
ture that the cooling of the exhaust-gases is
caused to assist in muffling the noise. This
is done, whilst maintaining
the change of direction of flow, by causing
the exhaust-gases by centrifugal force to get
during their flow into contact with metal
walls whereby the cooling effect is increased
and the concentration of the gases resulting
thereof assists in removing the burnt gases
out of the receptacle. Thereby the hitherto
existing drawbacks such as the large size and
‘weight of the silencer receptacle, resistances
t5 the exhaust and overheating of the cyl-
inder walls are overcome. A device accord-
ing to the invention shows the feature that
to a part of the silencer or to the whole
silencer a Totary motion 1s imparted. Cor-
responding to the variety of the construc-
tions of internal combustion engines the
silencers according to
of various shapes. In engines where the ar-
rangement of the different parts of the en-
gine permits it, rotating parts of the en-
gine for ipstance the fly-wheel, may be con-
Structed so as to act as silencers. In most
cases. however, the siiencers are constructed
as separate parts of the engine. The driving
force for imparting rotation to the muffling
device may be derived from the engine shaft

or it may be independent thereof, for in-

such as will enable others.

the principle of -

this invention may be -
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stance with motor driven vehicles the rota-
tion. may be obtained by the induced air
current. ' '

Several exemplifications of the invention
are shown on the accompanying drawings,
on which: :

Fig. 1 illustrates a longitudinal section
through a first exemplification; .

Fig. 2 is partly a front view and partly
a section along line 2—2 of Fig. 1;

Fig. 3 is a longitudinal section
a second exemplification;

Fig. 4 is a front view of Fig. 3.

Fig. 5 shows a third exemplification fitted
to a flying machine. ‘

Fig. 6 is a side view showing a fourth
example of the invention;

Fig. 7 illustrates a fifth ~xemplification in
longitudinal section;

Fig. 8 is a front view of Fig 7;

Fig. 9 shows the device shown in Figs. 7
and 8 fitted to a motor cycle;

Fig. 10 is a side view of a sixth exemplifi-
cation;

Fig. 11 is a section along
Fig. 10 on a larger scale.

Tn the exemplification shown in Figs. 1
and 2, 1 denotes a fixed part and 2 a rotat-
ing part. 3 is the conduit for the burnt
gases in which a bye-pass valve 4 is provid-
od which can be brought into the position 4*
shown in dotted lines whereby the silencer 1s
cut out and the gases exhaust directly into
the atmosphere. The part 11is cup-shaped, a
funnel 5 is co-axially fixed inside it. The
latter is rigidly fixed to a pipe 6 on which a
cover plate 7 is mounted and which is
pressed by means of a nut 8 against the cup
1. A pipe part 9 is secured to the cover
plate 7 and projects into the part 2 of the
silencer. The part 2 forms as it were the
cover of the cup 9, but it does not fit tightly
onto it. The part 2 is provided with a shaft
10 mounted in bearings 11. A cylindrical
part 12 which 1s open towards cup 1 and into
which pipe 6 projects, is fixed to part 2. Be-
tween the outer surface of the cylindrical
pipe 12 and the nner surface of part 2 stif-
fening blades 13 are arranged which are
shaped such as to clear the projecting pipe
g. The outer surface of part 2 is fitted with
helical blades 14 and to the vuter surface of
part 1 straight cooling ribs 15 are provided.
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The whole muffling device is of an ovoid
shape that is very favourable with regard to
the air resistance.

The exhaust gases which flow in the direc-
tion of the arrows shown in Fig. 1 enter
by means of conduit 3 the cup 1, in which
part they are already subjected to an ex-
pansion and to a cooling effect, from there
they reach the funnel 5 by changing their
direction of flow. By a further change of
direction they enter the pipe 6 and from
there pass into the part 2 to which rotation
is imparted by the action of the current
of air induced by the travelling motion
on the blades 14. TInside the part 2
the gases flow at first by performing a
change of direction in close contact along
the cylinder 12 and enter the pipe 9 and
than after another change of direction get
between the rotating blades 13 by which
they are pushed against the cool inner sur-
face of part 2 by the centrifugal action,
whereupon they are driven out through the
slots 16. At these slots 16 the burned gases
are subjected to a further suction action by
the action of the passing air-current. By
the action of the centrifugal forces the ex-
haust gases are forced to flow inside the ro-
tating part in close contact with the cool
metal walls which feature enhances the cool-
ing effect and thereby the muffling action
and on the other hand causes a decrease
of the exhaust resistance in consequence of
the contraction and a thereby resulting fur-
ther increase of the suction action on the
exhaust gases. In the constructional ex-
ample shown in Figs. 8 and 4 the exhaust-
gases are admitted into part 1 by means of
a pipe 17. The end 172 of that pipe is bent
in ine direction of the axis of part 1 and
projects into a cylinder 18 which is closed
at 19 and which is provided with ports 20
which open towards a valve 21 that can be
operated from outside in order to cut out
the silencer and to work with direct exhaust
into the atmosphere, this valve serves at
the same time as relief-valve. When the
valve 21 is closed the gases flow towards the
cover 19 in the direction of the arrows
shown and from there through ports 22 into
an outer cylinder 23 then changing again
their direction and flowing " through ports
24 towards the inside of the wall of part 1,
which wall is provided at its outer surface
with cooling ribs 25. Then the gases pass
ports 26 provided in a pipe 27 which is
rigidly connected to part 1 and projects int>

The latter 1s, similar to
that illustrated in Fig. 1, provided with a
cylindrical pipe 12 and is fitted with stif.
fening ribs 13 which act at the same time as
blades. A pipe 9 is arranged at part 2 and
extends towards the blades 13 so that the
passage of the gases inside part 2 and the
action of the rotation of this part on the
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gases is the same as that described for the
constructional example shown in Fig. 1. To
the axle 10 which is mounted in bearings 11
rotation is imparted by means of a pulley 28
and a belt which is not shown in the draw-
ings. The part 2 is provided on its outside
with radial cooling ribs 29 as is shown in
Fig. 4. The exemplification shown in Fig. 5
is essentially the same as that illustrated in
Fig. 3, the only difference being that the ad-
mission pipe 8 for the exhaust-gases is con-
nected to the rear of part 1, as is shown in
detail in Fig. 1, and that the driving shaft
10 for part 2 which shaft is mounted in
bearings 11 is driven by a propeller 30 when
the flying machine is traveling.

An_arrangement adapted to give to the
cylindrical part 1 in the direction of run-
ning the egg-shape.which is favourable with
regard to the air-resistance is shown in I ig.
6 and consists in providing a suitably shaped
receptacle 81 laterally of part 1, fo which
the exhaust pipe 82 is connected. The re-
ceptacle 31 assists in muffling the noise of
the exhaust in a known manner.

The exemplification illustrated in Figs. 7
and 8, which, is as shown in F ig. 9, is spe-
cially suited for being fitted to motor-
cycles, comprises a cup-shaped part 35 which
is rigidly connected to motor shaft 34 and
rotates with the latter. The outer face of
the cup 35, which is slightly widened to-
wards its open end, is fitted with cooling
ribs 36. The inner side is provided with

blades 87 and with a cylindrical member-

38. A cylindrical pipe 39 penetrates into
the interior of the cup and is secured to a
fixed casing 40 which also widens out to-
wards its open end. A conical branch pipe
41 projects into the cylindrical member 38,
the exhaust gases are supplied to pipe 41 by
a pipe 42. The arrows shown in Fig. 7
denote the path of the exhaust gases and all
the changes in the direction of the flow by
which the gases are caused to pass through
the various chambers formed by the parts
inserted into each other the size of these
chambers’ increasing continuously whereby
the cooling and muffling action is increased.
The silencing device can also be arranged
so that the rotating part 85 acts at the same
time as fly-wheel of the cycle engine by in-
creasing the weight of part 35. '
The example for carrying out the inven-
tion shown i Figs. 10 and 11 represents a
silencer applied to a rotating combustion en-
gine, 43 denotes the cylinders rotating
around the axis 44. An angular silencer 45
is arranged around the cylinder spider. Fig.
11 illustrates a radial section of the silencer
which is again of an ovoid shape. A cham-
ber 46 is connected by means of branch
pipes 47 with all the cylinders throu oh which
pipes the exhaust gases are conducted to
chamber 46. The gases enter chambers 49
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through openings 48 and from there through
ports 50 into chambers 51 from where they
escape into the atmosphere through slots 59.

" The various ports are again arranged such
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18

that the gases are caused to change their
direction of flow repeatedly on flowing
through the device. -~ » '

The deposit of soot at the walls of the
silencers is with all the exemplifications
shown very unimportant as the greatest part
of the soot is thrown out and a con-
ductivity of heat of the walls is maintained.

I claim:

1. A method for mufiling the noise of the
exhaust gases of intemaf combustion en-
gines, comprising causing the exhaust gases
by the action of the centrifugal force to flow
in close contact with rotating and relatively
cool walls for the purpose of cooling the
gases, and using the contracted gases result-
ing from the cooling action to generate a
suction action on the exhaust gases supplied.

2. A device for mufling the noise of the
exhaust gases of internal combustion-
engines, comprising a fixed member, a ro-
tating member, and means to cause the ex-
haust gases to flow in close contact with the
walls of said fixed and rotating members
and to change the direction of the flow
repeatedly. ,

8. A device for muffling the noise of the
exhaust gases of internal combustion en-
gines, comprising a stationary member, a
rotatably mounted member partly inclosin
said stationary member, means fitted to saj

. rotatably mounted member to impart rota-

tion to 1it, and means to cause the exhaust
gases to flow in close contact with the walls
of said stationary and rotating members and
to change the direction of flow repeatedly.

4. A device for mufling the noise of the

“exhaust gases of internal combustion en-

gines, comprising a fixed member, a rotating

member, means to cause the exhaust gases

to flow in close contact with the walls of
said fixed and rotating members and to
change the direction of the flow repeatedly,
and cooling ribs fitted to the outside of said
fixed and rotating members.

5. A device for muffling the noise of the
exhaust gases of -internal combustion en-
gines, comprising a fixed member, a rotating
member, said two members being arranged
co-axialiy at such a distance from each other
and shaped such that a longitudinal section
through both is of an ovoid. shape, and
means to cause the exhaust gases to flow in
a, close contact with the walls of said fixed
and rotating members and to change the di-
rection of flow repeatedly. :

6. A device for muffling sound, comprisin
2 fixed member, a rotating member an
means to cause the exhaust gases to flow in
close contact with the walls of said fixed and
rotating members and to change the direc-
tion of flow repeatedly, which means include
blades fitted to the interior of the rotating

art. h :

P 7. A device for muffling the noise of the
exhaust gases of internal combustion en-
gines, comprising a fixed member, a rotating
member arranged co-axially to the fixed
member, cup shaped members fixed to said
fixed and rotating member inserted into each
other and dimensioned such that the cubic
content of the chambers formed by every
two cup sha
ously from the entrance of the gases to their
exit, and means to cause the exhaust gases
to flow in close contact: with the walls of
said fixed and rotating members-and to
change the direction of flow repeatedly.
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In testimony that I claim the foregoing as .

my invention, I have signed my name.

ISAAC BIRGER.



