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The present invention relates to silencers for
internal combustion engines.

In order to obtain silent running in internal
combustion engines, silencers have hitherto fre-
quently been employed which whilst exercising
their silencing action at the same time also
throttle the output of the engine by approxi-
mately one-fifth. The said diminution of the
output of the engine is also accompanied by fur-
ther disadvantages inasmuch as the exhaust gases
can only escape in part from the cylinder and
the exhaust gas residue remaining in the cylinder
becomes mixed with the incoming fresh air, as a
result of which the combusion mixture is detri-
mentally affected. The charging mixture must
therefore, in order to render it ignitable, be made.
richer in benzene which, however, necessitates a
higher consumption of benzene. Furthermore,
the exhaust gas residue remaining in the cylinder
also contains soot which deposits in the form of
scale on the piston and the cylinder and also on
the valves, which fact results in a considerably
greater wear of these parts.

According to the present invention, it is pro-
posed to provide a silencer wherein, by means of
insertion members, chambers are formed, which
are so constructed, shaped and arranged that the
exhaust gases which sweep over the individual
chambers cause a suction action on the latter by
nozzle-like action. By reason of this, the veloc-
ity of the exhaust gases-is lowered, and more-
over, the external housing of the silencer cools
down the said gases whereby a strong diminution
in volume is attained, so that the exhaust gases
are discharged quite noiselessly from the silencer.

Two . preferred constructional forms of a
silencer according to the invention are illustrated
by way of example in the accompanying drawing
in which:

Fig. 1 is a diagrammatic section of one con-
structional form, and
. Pig. 2 is a similar diagrammatic section of the
second constructional form.

Referring to the drawing:

The exhaust gases coming from the cylinder
pass through the inlet conduit ¢ into the silencer,
strike on the conically pointed end of the inser-
tion member b, (which is the first of a series of
such insertion members) and are distributed
around the said insertion member.

The annular space between the insertion mem-
bers b and the silencer housing a is made some-
what larger in cross section than the cross sec-~

tion of the inlet conduit ¢ and as a result of this
fact and the fact that the outer wall of the hous-
ing exercises a strong cooling action on the ex-
haust gases, which results in a corresponding
diminution of volume of the latter, a very effi- 5
cient diminution of the pressure of the exhaust
gases is obtained. The insertion members b are
arranged in a row one behind the other in such
manner that between any two successive inser-
tion members an annular nozzle-like space is 10
formed. When the exhaust gases pass over these
nozzle-like spaces they exert a stiction action on
the chambers e forming the interiors of the in-
sertion members, whereby a further diminution
of pressure of the exhaust gases is produced. 15
1t will, of course, be understood that the num-
ber of insertion members employed will be such
as is necessary for causing the necessary diminu-
tion of pressure of the exhaust gases or for giv-
ing the necessary complete silencing action, 20

A cylindrical sleve member f formed in one
piece with an outlet conduit d is employed in the
constructional form shown in Fig. 1. The pro-
vision of this sieve member is advantageous in
order to render the silencing action more com- 2:
plete. The sieve member operates still more
favourably when it is employed in conjunction
with a fish-tail shaped holiow end piece. In
this case the sieve member consists of a highly
coned perforated tubular member having only 30
2 small terminal hole, which tubular member is
inserted in the hollow fish-tail end piece pro-
vided with the outlet passage. Inasmuch as the
volume of the exhaust gases on leaving the
silencer amounts only to about one-third of the 35
volume of the exhaust gases entering at the in-
let, the cross section of the discharge slot or con-
duit can in accordance therewith be made con-
siderably smaller.

Any back-fire of the exhaust gases which may 40
arise is taken up by the individual chambers sub-~
jected to suction action, as a result of which the
transmission of the counter-pressure of the ex-
haust gases to the discharge valve is rendered im-
possible. 45

Fig. 2 shows a modified constructional form
which is similar to that shown in Fig. 1, wherein
the sieve members above referred to are omitted
and the outlet d from the housing of the silencer
is formed integral therewith. Although the 50
silencer is shown in the constructional forms
above described and illustrated by way of exam-
tle as being of cylindrical form, it will be under-
stood that this form may be modified in various
ways without departing from the scope of the In- 55
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vention. For example, when the silencer is em-
Ployed on aircraft, it is preferable to construct
it of stream-line shape. In this case the inser-
tion members will diminish in cross section to-
wards their ends. '

I claim:

1. A silencer for internal combustion engines,
comprising in combination: a housing; an inlet
for exhaust gases arranged at one of said hous-
ing; an outlet for exhaust gases arranged at the
other end of said housing; and hollow insertion
members arranged one behind the other within
said housing and spaced away therefrom, each of
said insertion members terminating in a point
at the end directed towards said inlet and being
open at the other end, substantially annular noz-
zle-like spaces connecting the interior of an in-
sertion member with the space between said in-
sertion members and said housing being formed
between the open ends of each one of said inser-
tion members and the pointed end of the next
following insertion member, substantially as de-
scribed. .
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2. A sllencer for internal combustion engines,
comprising in combination: a housing; an inlet
for exhaust gases assoclated with said housing;
hollow insertion members arranged one behind
the other within sald housing, each of sald inser-
tion members being coned-off to a point at the
end directed towards said inlet and being open
at the other end; whereby annular nozzle-like
spaces are formed between the open end of each
one of said insertion members and the pointed
end of the next following insertion member; and
an annular space being formed between said in-
sertion members and said housing, each of said
nozzle-like annular spaces connecting the inte-
rior of an insertion member with said last named
annular space, whereby the interiors of said in-
sertion members are subjected to the suction
action of the exhaust gases flowing through said
last named annular space over said nozzle-like
annular spaces; and an outlet for exhaust gases
assoclated with said housing, substantially as de-
scribed.

JOSEF HAWLE.
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