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T 0 all whom it may concern.’ 
Be it known that 1, ROBERT‘ BLACKBURN, 

a subject of the King of Great Britain, re 
siding at Boston Spa, Yorkshire, England, 
have invented certain new and useful Im 
provements in Silencing Devices for Inter 
nal-Combustion Engines, Particularly Ap 
plicable for Use on Aircraft, of which the 
following is a_ speci?cation. 

rl‘his invention relates to improvements in 
silencing devices for internal combustion 
engines particularly applicable for use on 
aircraft, and the object of the present in 
vention is to provide an improved construc 
tion of silencing device by which the sound 
of the explosions of the engine, to which 
the silencing device is connected, shall be 
rendered practically inaudible; that thede 
vice, hereafter termed a silencer, ‘shall pro— 
duce the least possible back pressure, while‘ 
at no time shall the products of combustion 
leaving the silencer be visible, which latter 
is a feature particularly important in air 
craft, and especially in aircraft employed 
for the purposes of war. 
To attain these objects and according to 

this invention, there is provided a closed 
conical casing, of a suitable length, and 
within this said conical casing there is a 
tube one open end of which is adjacent to 
the closed narrow end of the conical casing, 
while the opposite end of the tube extends 
through the opposite andwider end of the 
conical casing and is also open. 
A pipe or pipes conveying the products of 

combustion from the engine or engines is or 
are connected to the wider end of the conical 
casing and opens or open into the annular 
chamber formed therein, the pipes being so 
tangentially directed and connected to the 
said casing thatthe explosion gases will re 
volve or spin around the exterior of the tube 
within the annular chamber formed between 
the tube and the said casing. v 
The wall of the before mentioned tube is 

formed with series of apertures which in 
crease in area as they increase in distance 
from the point or points of delivery of the 
gases to the annular chamber, so that as the 
spinning gases travel through the length of 
the annular chamber they will pass through 
the apertures into the tube and also through 

. the open end of the latter within the cham 
ber and be delivered through the open end of 
the tube exterior of the chamber. 
According to the present invention the 

casing is slightly conical, the pipes convey 
ing the exhaust gases being connected in a 
tangential mannerat the larger end. As the 
gases enter the casing, they are spun around 
the annular chamber and some will escape 
through the apertures in the central tube, 
but the main portion will whirl completely 
down the length of the casing and pass in 
at the end of the control tube and then back 
through the tube whence they are ejected 
into the atmosphere. By this means a much 
greater length of travel will be given to the 
gases for expansion and slowing up pur 
poses by passing them ?rst down the annu 
lar chamber with a revolving movement and 
then back again through the central tube, 
and there will be less liability to increase 
back pressure than if the gases were made 
to ?lter slowly through the apertures in the 

- central pipe to the outlet. 
The invention will be further described 

with reference to the accompanyin draw 
ings, Figure 1 of which shows in si e'eleva 
tionLand Fig. 2 is plan view, a silencer con 
structed according to this invention. Fig. 3 
is a longitudinal section of the silencer, and 
Fig. 4 a cross section taken upon the line 
X__Y of Fig. 3. 
A conical closed casing 1 of circular cross 

section is secured by any suitable means, 
suchfor instance as the straps 2, to the frame 
of the aircraft or other machine upon which 
the internal combustion engine, with which 
the silencer is to be used, is attached. 
Within the closed casing 1 and central 

therewith is a tube 3, one end‘being open and 
terminating adjacent to the smaller closed 
end 4 of the casing 1, while the other end of 
the tube 3 passes through the larger end and 
projects beyond. 
Pipes 5 connected with the casing 1 at its 

larger end are provided ‘for conveying the 
products of combustion or waste gases from 
the engine cylinders to the silencer. IThese 
pipes‘ are connected to the casing l, at its 
larger end, in such a manner that the gases 
passing therethrough enter the annular 
chamber formed between the casing 3. and 
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the tube 3, tangentially (see Fig. ll), Where 
by a spinning motion of the gases Will be 
set up around the tube 3. 
In the wall of the tube 3 are formed an 

nular series of circular holes 6 increasing in 
area from the point where the gases enter 
the casing to the end of the tube-adjacent 

I to the part 4. - 

The waste gases from the engine or en 
gines pass through the pipes 55 enter the cas 
ing 1, and pass with _a spinning motion 
throughout the length of’the annular cham 
ber. During such passage a portion of the 
gases will pass through the holes 6 and the 
remainder will enter the open end of the 
tube 3 within the casing 1, the whole being 
delivered through the opposite open end of 
the tube 3 exterior of the casing. 

1‘What I claim as my invention and desire 
to secure by Letters Patent is :— ' 

1. lln silencing devices for internal com 
bustion engines; the combination of a closed 
conical casing, an open-ended tube entering 
said casing at its larger end, extending axi 
ally therein and terminating within and 
adjacent to the smaller end of said conical 
casing to constitute an open exit tube from 
said casing, said exit ‘tube within said casing 
having series of apertures through its Wall,' 
said apertures increasing in area as they in 
crease in distance from the larger end of 
said casing, a pipe connected at one end tan 

, gentially to and communicating with the 

85 
interior of said casing at its larger end to 
convey and deliver the exhaust gases from 
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the engine tangentially to the annular space 
within said casing to cause said gases to spin 
toward the'smaller end of said conical cas 
ing and to escape through said apertures of 
said 'exit'tube and through the inner open 
end of said exit tube to the atmosphere. 

2. In silencing devices for internal com 
bustion engines; the combination of a closed 
conical casing, an open-ended tube entering 
said casing at its larger end, extending axi 
ally therein and terminating within and 
adjacent. to the smaller end of said conical 
casing to constitute an open exit tube from 
said casing, said exit tube within said cas 
ing having series of apertures through its 
wall, said apertures increasing in area as 
they increase in distance from the larger end 
of said casing, a plurality of pipes connect 
ed at one end tangentially to and communi 
cating with the interior of said casing at its 
larger end to convey and deliver the exhaust 
gases from the engine tangentially to the 
annular space within said casing to cause 
said gases to spin toward the smaller end 
‘of said conical casing and to escape through 
said apertures of said exit tube and through 
the inner open end» of said exit tube to the 
atmosphere. ' 

In Witness whereof I have hereunto set 
my hand in the presence of two witnesses. 

R. BLACKBURN. 
‘Vitnesses: V 

‘WINIFRED M. CLAYTON, 
P. GAssETr. 
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