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This invention relates to an improved device 
‘for concealing and silencing the ?aming exhaust 
gases discharged from the cylinders of a radial 
internal combustion engine such as is commonly 
used for driving the propellers of aircraft. 
An important object of the present invention 

is to provide a device of the above kind which 
is particularly adapted for use in connection with 
aircraft, and by means of which the exhaust gases 
are ?nally discharged in a smooth, quiet stream 
some distance rearwardly of the aircraft propel 
ler after the ?ame and much .of the pressure of 
the exhaust gases have been spent, thereby elimi 
nating much of the noise and disturbance of air 
flow that accompanies the conventional discharge 
of exhaust gases outwardly into the wash of an 
aircraft propeller. 
A speci?c feature of the present invention is 

the provision of a casing surrounding the engine 
and the associated exhaust concealing and silenc 
ing device, and by means of which air is directed 
into contact with the’outer surfaces of the vari 

_ ous parts of the device for cooling purposes. 
A further speci?c object of the present inven 

tion is to provide a device of the above kind which 
is simple and compact in construction. e?icient in 
operation, and otherwise well adapted for meeting 
the requirements for a successful commercial use. 
The present invention consists in the novel 

form, combination and arrangement of parts 
hereinafter more fully described. shown in the 
accompanying drawings and claimed. 
In the drawings, wherein like reference charac 

ters indicate corresponding parts throughout the 
several views: 

Figure 1 is a view partly in elevation and partly 
in central longitudinal section, showing an ex 
haust concealing and silencing device associated 
with the propeller-driving engine of an airraft. 
Figure 2 is an enlarged fragmentary central 

longitudinal sectional view showing the major 
portion of the exhaust concealing and silencing 
device per se with the casing broken away and 
the engine omitted. 

Figure 3 is a transverse sectional view taken on 
2. - 

Figure 4 is an enlarged fragmentary detail 'sec 
tion taken on the plane of line 4——4 of Figure 2. 
Figure 5 is an elevation of the vaned disc ini 

tially impinged by the exhaust gases when dis 
charged into the housing of the exhaust conceal 
ing and silencing device proper. ‘ 

Figure 6 is a fragmentary end elevation looking 
at the rear end of the device shown in Figure 1. 
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- directly in front of the 

Figure '7 is a. fragmentary section taken on line 
7—7 of Figure 1, 
Figure 8 is a fragmentary section taken on line 

8~—8 of Figure 2. 
Figure 9 is an enlarged sectional detail view, 

partly broken away, showing the manner .of 
mounting and spacing the impellers on the shaft 
of the present device. 
Figure 10 is a transverse section taken on line 

|U—l0 of Figure 2. ‘ 

Figure 11 is an enlarged fragmentary sectional 
view, showing details of the yieldable props and 
braces. 
Referring in detail to the drawings, 5 indicates 

a conventional type of radial internal combustion ‘ 
engine having a forwardly extending drive shaft 
6 which carries the usual aircraft propeller, not 
shown. In accordance with the present inven 
tion, each radial cylinder of the engine 5 is pro 
vided with a rearwardly extending exhaust pipe 
‘I, and the rear ends of these exhaust pipes ‘l are 
inturned where they connect and communicate 
with a vertical annular exhaust manifold B hav- ' 
ing a circular series of radial inwardly extending 
discharge pipes 9 whose inner ends are directed 
rearwardly in adjacent concentric relation to an 
axial shaft I 0, as indicated at I i. A circular pro 
tecting plate or ?re wall 12 is vertically disposed 

manifold 8 and is there 
the latter and the engine 
forward passage of the 

fore interposed between 
5 so as to prevent any 

?aming exhaust toward the engine, as it is dis 
charged from the pipes 9. This plate or wall I2 
is provided with a series of peripheral notches, 
as at i3, to receive the exhaust pipes T and aid' 
in effectively mounting said plate or wall 12 in, 
position. . 

The present device further includes an elon 
gated cylindrical housing 14 whose forward open 
end is disposed in close proximity to the discharge 
ends it of pipes 9 and is provided with an out 
turned annular ?ange 15 whose inner portion is 
offset, as at 16. The shaft I0 is disposed axially 
of and extends rearwardly nearly through the 
housing 14, and secured on this shaft I0 and ar 
ranged within the offset portion l6 of the flange 
I5 is a vaned disc I 1 whose major central por 
tion is provided with a. number of radial vanes 

angle, as clearly shown in Figure 
4. Thus, the exhaust gases which discharge from 
the pipes 9 will act upon the blades l8 so as to 
rotate the disc 11 and become initially broken up 
by the latter. A series of screw impellers l9 are 
disposed along the length of the shaft l0 within 
the housing l4, the same being spaced uniformly 



apart by means of spacer sleeves 20 fitted on said 
shaft between the impellers. Suitable antifric 
tion bearings 2| are interposed between the hubs 
of the impellers l9 and the spacing sleeves 20 to 
reduce friction‘ to. a minimum, as clearly shown 
in Figure 9. As the exhaust gases ?ow rear 

, wardly, they successively impinge upon the im 
pellers 19 for being retardedand broken up, and 
extending axially from the rear end of the hous— 
ing I4 is a discharge pipe 22 from which the ex 
haust gases ?nally discharge in a steady relatively 
quiet stream, free of ?ame and with the blast. 
pressure thereof substantially spent. If desired, 
the housing It may be ‘provided with a, forwardly 
and downwardly extending air intake 23 and sim 
ilar lateral air intakes 23a for the admission of 
cool air diagonally of the housing If for retard 
ing and cooling purposes. Also, an auxiliary ex- , 
haust discharge pipe 24 may extend upwardly and 
rearwardly from the housing llgnear its rear 
end portion. Any slightly ?aming“ exhaust gases 
discharging from this pipe 24 will not be readily 
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seen from the ground by an observer directly be- . 
low the aircraft. 
Disposed in spaced concentric relation to and 

surrounding the engine 5, exhaust pipes ‘l, mani 
fold 8, casing l4 and discharge pipe 22 is an outer 
casing 25 of circular cross section and tapering 
gradually smaller rearwardly. The‘ rear end of 
the casing 25 has a central opening through which 
the rear end of the pipe 22 extends, and the front 
end of said casing 25 is substantially open. 'Also, 
adjacent its front end, the casing 25 is provided 
with any desired number of louvered- air inlets 
25 and at its rear end with louvered vents or air 
outlets 21. Thus, a ?ow of cool air may enter and 
pass through the casing 25 so as to contact the 
outer surfaces of the parts enclosed therein for 
cooling purposes with respect tosaid parts. The 
rearward passage of cool air is also permitted by' 

' louvered air passages in the ?re wall or plate 12, 
as at 28. Suitable means is provided for sustain 
ing the casing 25 in proper spaced relation to the 
housing ll, such as yieldable radial props 29 be 
tween the casing 25 and the discharge pipe 22 
and radial braces 30 between the under side of‘ 
the housing H and the bottom‘ portion of the 
casing 25. The props 30 are also of. similar yield 
ing construction so that shocks may be cushioned , 
between the parts “and 25. Each prop 29' and 
brace 50 includes a rod r having a plunger 0: mov 
able in a cylinder b and backed by a compression 
spring 0 disposed in the cylinder. It will be noted 
that the pipes 23, 23a and 24 project outwardly ‘ 
through the casing 25, and any suitable means ' 
is provided for journaling the shaft l0 axially of 
the housing H including a bearing bracket 3| as 
sociated with the rear end of said shaft and af 
fixed to the housing H. v 
In operation, the exhaust gases pass from the 

cylinders of the engine 5- through the exhaust 
pipes ‘I into the manifold 8, whereupon said gases 
are discharged rearwardly from the radial pipes 
9 into the housing l4. These exhaust gases dis 
charging from the pipes 9 initially impinge the 
vaned disc I‘! for being initially retarded and 
broken up, and this retarding and breaking down 
operation is repeated as the gases ?ow rearwardly 
and successively impinge the impellers IS. The 
exhaust gases ?nally discharge from the rear end 
of the pipe 22 in a ?ameless condition and in a’ 
smooth relatively quiet stream which does not in 
terfere with the wash of the aircraft propeller 
driven by the shaft 6. Additional discharge of 
exhaust gases is bad through the pipe 24 and re 
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tardin‘g and cooling action upon the gases is ef 
fected by means of the cool air admitted through 
the pipes 23 and 220. Further, the various parts 
‘I, 8, ll, 22 and 24 are effectively cooled by means 
of the air admitted into and ?owing through the 
casing 25 into contact with the outer surfaces 
ofthose parts. - 
.From the foregoing description, it is believed 

that the construction and operation, as well as the 
advantages of the present invention will be read 
ily understood and appreciated by those skilled 
in the art. Minor changes in the details of con 
struction illustrated and described are contem 
plated within the spirit and scope of the invention 
as claimed. - . I 

What is claimed as new is: ‘ 
1. In combination with the propeller-driving 

radial-type internal combustion engine of an air 
craft having rearwardly extending exhaust pipes, 
a vertical annular exhaust manifold disposed 
rearwardlyvof said engine and communicating at 
equally spaced points directly with the outlet ends 
of said exhaust pipes, said manifold having'a cir 
cular series of equally spaced and inwardly ex 
tending‘radial discharge pipes provided with rear 
wardly directed inner ends, an elongated cylin 
drical housing disposed rearwardly of said mani 
fold coaxially of the latter so that said radial 
discharge pipes discharge into the forward end 
thereof, a shaft disposed axially of said hous 
ing, the inner ends of said discharge pipes being 
grouped about said shaft, a varied disc carried 
by said shaftat the front end of said housing to 
be initially impinged by the exhaust gases dis 
charged from said radial discharge pipes, a series ' 
of screw impellers mounted on said shaft in spaced 
relation longitudinally of the latter, and a straight 
?nal exhaust pipe extending axially of and rear 
wardly from said housing, and an outer casing 
surrounding the engine, the manifold and the 
housing, said outer casing having a front air inlet 
and a rear air outlet for permitting flow of cool 
ing air therethrough. ' ' 

2. In combination with the propeller-driving 
' radial-type internal combustion engine of an air 

craft, a. vertical annular exhaust manifold dis 
_ posed rearwardly of said- engine and communi 
cating with the exhaust pipes of the cylinders of 
said engine, said manifold having a circular series 
of inwardly extending radial discharge pipes pro 
vided with rearwardly directed inner ends, an 

- elongated cylindrical housing disposed rearwardly 

60 

of said manifold coaxially of the latter so that 
said radial discharge pipes discharge into the 
forward end thereof, a shaft disposed axially of 
said housing, a vaned disc carried by said shaft 
at the front end of said housing to be initially im 
pinged by the exhaust' gases discharged from said 
radial discharge pipes, a series of impellers 
mounted on said shaft in spaced relation longi 
tudinally of the latter, and a ?nal exhaust pipe 
extending axially of and rearwardly from said 
housing, an outer casing disposed in concentric 
relation to and surrounding the engine, the mani 

' fold‘, the housing and the ?nal exhaust pipe, said 
outer casing having air inlets and outlets respec 
tively near the front and the rear thereof for per- , 
mitting the rearward flow of cooling air into con 
tact with the outer surfaces of said manifold, 
housing and exhaust pipe. 

3. In combination with the, propeller-driving 
radial-type internal combustion engine of an air 
craft, a vertical annular exhaust manifold dis 
posed rearwardly of said engine and communi 

' eating with the exhaust pipes of the cylinders of 
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said engine, said manifold having a circular series ' 
of inwardly extending radial discharge pipes pro 
vided with rearwardly directed inner ends, an 
elongated cylindrical housing disposed rearward 
ly oi’ said manifold coaxially of the latter so that 
said radial discharge pipes discharge into the 
forward end thereof, a shaft disposed axially of 
said housing, a vaned disc carried by said shaft 
at the front end of said housing to be initially 
impinged by the exhaust gases discharged from 
said radial discharge pipes, a series of impellers 
mounted on said shaft in spaced relation longi 
tudinally of the latter, and a final exhaust pipe 

. extending axially of and rearwardly from said 
housing, an outer casing disposed in concentric 
relation to and surrounding the engine, the man 
ifold, the housing and the final exhaust pipe, 
said outer casing having air inlets and outlets 
respectively near the front and the rear thereof 
for permitting the rearward ?ow of cooling air 
into contact with the outer surfaces of said mani 
fold, housing and exhaust pipe, 9. forwardly and 
downwardly extending air inlet for said housing 
projecting outwardly through said outer casing, 
and an upwardly and rearwardly extending aux. 
iliary exhaust discharge pipe extending from the 
rear portion of said housing outwardly through 
said outer casing. 
-4. In combination with the propeller-driving 
radial-type internal combustion engine of an air 
craft, a vertical annular exhaust manifold dis 
posed rearwardly of said engine and ‘communi 
cating with the exhaust pipes of the cylinders 
of said engine, said manifold having a circular 
series of inwardly extending radial discharge 
pipes provided with rearwardly directed inner 
ends, an elongated ‘cylindrical housing disposed 
rearwardly of said manifold coaxially of the lat 
ter so that said radial discharge pipes discharge 
into the forward end thereof, a shaft disposed 
axially of said housing, a vaned disc carried by 
said shaft at the front end of said housing to 

' be initially impinged by the exhaust gases dis 
charged from said radial discharge pipes, a series 
of impellers mounted on said shaft in spaced re 
lation longitudinally of the latter, and a final 
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3 
exhaust pipe extending axially of and rearwardly 
from said housing, an outer casing disposed in 
concentric relation to and surrounding the en 
gine, the manifold, the housing and the final 
exhaust pipe, said outer casing having air inlets 
and outlets respectively near the front and the 
rear thereof for permitting the rearward flow of 
cooling air into contact with the outer surfaces 
of said manifold, housing and exhaust pipe, and 
radially yielding braces and props for sustaining ’ 
the housing and the outer casing in spaced con 
centric relation. . i 

5. In'cornbination with the propeller-driving 
radial-type internal combustion engine of an air 
craft, a vertical annular exhaust manifold dis 
posed rearwardly of said engine and communi 
cating with the exhaust pipes of the cylinders of 
said engine, said manifold having a circular se 
ries of inwardly extending radial discharge pipes 
provided with rearwardly directed inner ends, 
an elongated cylindrical housing disposed rear 
wardly of said manifold coaxially of the latter 
so that said radial discharge pipes discharge 
into the forward end thereof, a shaft disposed 
axially of said housing, a vaned disc carried by 
said shaft at the front end of said housing to 
be initially impinged by the exhaust gases dis 
charged from said radial discharge pipes, a series 
of impellers mounted on said shaft in spaced re— 
lation longitudinally of the latter, and a final 
exhaust pipe extending axially of and rearwardly 
from said housing, an outer casing disposed in 
concentric relation to and surrounding the en 
gine, the manifold, the housing and the final ex 
haust pipe, said outer casing having air inlets 
and outlets respectively near the front and the 
rear thereof for permitting the rearward flow 
of cooling air into contact with the outer sur 
faces of said manifold, housing and exhaust pipe. 
and a ?re wall interposed between the engine 
and said annular manifold in close proximity ’ 
to and in front of the latter, said fire wall hav 
ing a series of peripheral notches receiving the 
exhaust pipes from the cylinders of said engine. 

NOLAN' O. COLLIER, JR. 


