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Conn., a corporation of Delaware 

Application November 19, 1949, Serial No. 128,302 
3 Cairns. 

1. 
This invention relates to exhaust collectors for 

use primarily in a multiple row, multiple bank 
engine. 

In compounded engines or in engines in which 
the exhaust gas is collected under pressure for 5 
use for example in a thrust nozzle or turbine, 
the exhaust collector system must be heavy 
enough to withstand the pressures developed in 
the System at the temperatures of the exhausted 
gas. Such rugged, heavy construction reduces 
the flexibility of the collector to such an extent 
that provision must be made for thermal expan 
Sion of the parts of this invention. A feature of 
this invention is an arrangement for mounting 
the exhaust System on an engine Such that 
thermal expansion in the exhaust system may 
occur without undue streSSes on the Systern or On 
the parts of the engine to which the system is 
connected. 
A feature of this invention is an exhaust col 

lector eXtending around the engine and having 
exhaust manifolds extending over each bank of 
cylinders with the collector supported for axial 
and radial motion when it becomes heated so 
that the exhaust collector and the manifold may 25 
be free to expand as required without stressing 
the engine and Without applying excessive 
Stresses to the collector System itself. 
One feature of the invention is the intercon 

nection of the exhaust manifold to the individual 
cylinders by connecting ducts which can with 
stand the pressures thereon and still permit, rela 
tive movement between the cylinders and mani 
fold. 

Other objects and advantages will be apparent 
from the Specification and claims and from the 
accompanying drawings which illustrate an 
embodiment of the invention. 

Fig. is a diagrammatic elevation of a multiple 
row, multiple bank engine with the exhaust col 
lector system connected thereto. 

Fig. 2 is a perspective view of the connections 
between the collector and the manifold ad 
between the manifold and the engine cylinder. 

Fig. 3 is a sectional view through the duct 
between the engine cylinder and the manifold. 

Fig. 4 is a modified construction of the duct 
of Fig. 3. 
The invention is shown on a radial engine in 

which the crankcase 2 supports helically ar. 
ranged banks 4 of engine cylinders 6 having 
exhaust ports 8 through which the exhaust gas 
from the cylinders is delivered to a series of mani 
folds , one for each bank with all of the mani 
folds connected to an exhaust collector 2 in the 
form of a ring extending around the engine 
crankcase and preferably located in one end of 
the engine. - 
The engine is supported by engine mounts 4 

and the exhaust collector is supported from these 
mounts by means of a Series of SupportS 6 each 
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of which include a small bracket 8 on the engine 
mount, a cooperating bracket 2 on the collector 
2 and a link 22 connecting the bracketS and 

pivoted for relative movement with respect to 
each of the brackets. With the exhaust collector 
in the cold condition shown in full lines in Fig. 1, 
the linkages 22 extend at an angle to a strictly 
radial position so that when expansion of the 
exhaust collector occurs as it becomes heated 
while the engine is in operation, radial expansion 
of the collector ring 2 may take place with this 
expansion causing both radial and axial nove 
ment of the exhaust collector in the dot-dash 
line position of Fig. 1. It will be noted that 
the motion of the collector as it becomes heated 
is rearwardly for a purpose that will hereinafter 
appear. To accomplish this the links 22 are 
arranged so that the pivotal connection to the 
bracket 8 which is radially inward of the bracket 
8 is also rearwardly with respect to the pivotal 

connection with bracket 20. 
Each manifold () is connected to a lateral duct 

29 on the collector ring 2 as by interengaging 
radially extending fanges 23 and 39 on the mani 
fold and collector 2, respectively, these flanges 
being engaged by and held in proper Irelation to 
each other by clamping ring 32. The manifold 

adjacent to the collector 2 has a radial Con 
nection 34 which may be of any Suitable con 
struction to provide a small amount of angular 
flexibility between the manifold and the collector. 

Each manifold is supported adjacent the for 
ward end of the engine (the collector being at the 
rearward end of the engine) by a connecting 
link 36 which in the arrangement ShoWn is piv 
oted on a pin 38 on the manifold and another pin 
40 on one of the cylinder heads. When the en 
gine and exhaust collector Systein are cold the 
link 36 extends at an angle to a direct radial posi 
tion so that when heating of the exhaust collec 
tor system takes place the forward end of the 
manifold is free to move forwardly and at the 
same time to move outwardly an amount Corre 
sponding to the radial movement of the collector 
2. The angle of the links 36 is preferably so re 

lated to the clanping rings 32 that the radial 
movement of the forward end of the manifold 
will be as nearly as possible equal to the radial 
movement of the rearward end of the manifold 
caused by the expansion of the collecting ring. 
With the manifold expanding lengthwise and 

moving radially outward the connection 4 be 
tween the manifold and each exhaust port nuist 
provide for a measure of longitudinal expansion 
and also for pivotal motion with respect to both 
the manifold and the exhaust port. For this pur 
pose the connection may be of the type shown in 
Figs. 2 and 3. In these figures, the exhaust port 
8 has a spherical seat 42 to cooperate with a 
spherical surface 43 on a sleeve 64, and the stand 
pipe 46 on the manifold has a spherical seat 48 
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engaging with a spherical Surface 50 on a sleeve 
52 fitting within and slidable with respect to 
sleeve 44. 
As shown in Fig. 3, the sleeve 44 has a Sur 

rounding sleeve 54 connected to and affixed in 
spaced relation to the sleeve 44 which in turn is 
surrounded by a sleeve 56 slidable on the sleeve 
54 and connected to the sleeve 52. A third sleeve 
58 surrounds the sleeve 56 in spaced relation 
thereto and is connected to sleeve 54 and there 
fore to sleeve 44. Between sleeves 56 and 5S is 
packing 6 held in place by a ring 62 to which 
pressure is applied by a Spring 64 extending be 
tween the ring 62 and a flange 66 on the sleeve 
56. With this arrangement leakage between the 
sleeves 44 and 52 is prevented and the spring 6. 
also functions to hold the Surfaces 33 and 5 
in Secure engagement with the cooperating sur 
faces 42 and 48. This arrangement of tubing 
permits the above described expansion of both 
the manifold and collector ring without trans 
ferring any bending stresses to the cylinder 
heads and also frees the manifolds and collec 
tor ring from any stresses thereon resulting from 
their thermal expansions. Each standpipe 46 
may have aSSociated therewith a heat transfer 
ring 68 to minimize the heat transfer between 
the engine cylinder and the manifold. 

In the connector shown in Fig. 4, which is a 
modified form of coupling, the sleeve 70 corre 
Sponding to sleeve 44 surrounds a sleeve 2 and 
is slidable thereon. Sleeves T and 2 have 
Spherical surfaces at opposite ends to engage re 
Spectively with the spherical seat 42 on the ex 
haust port 8 and the spherical seat 48 on the 
standpipe 46. Sleeve 0 has a surrounding 
sleeve 14 connected to and affixed in spaced rela 
tion to the sleeve 44. Sleeve 74 is in turn sur 
rounded by a sleeve 76 which is slidable on sleeve 
74 and connected to ring 72. A packing ring 78 
in a groove 80 in ring 74 engages the inner sur 
face of ring 76 for a seal. Between sleeves T4 
and e is packing 82 held in place by a ring 84 
to which pressure is applied by a spring 86 ex 
tending between ring 84 and a flange 88 on sleeve 
74. The Spring 84 also functions to hold the 
Oppositely located spherical surfaces in contact 
With the exhaust port and standpipe by its tend 
ency to elongate the assembled connector. 

It is to be understood that the invention is not 
limited to the specific embodiment herein illus 
trated and described, but may be used in other 
Ways Without departure from its spirit as defined 
by the following claims. 
I claim: 
1. An exhaust collector system for a radial 

engine having a number of circumferential rows 
of Cylinders with adjacent cylinders in successive 
roWS arranged in banks extending in an axial 
direction with respect to the engine, said col 
lector System including a collector ring surround 
ing the engine adjacent one end thereof, axially 
affixed manifolds connected to said collector ring, 
each manifold being in alignment with one of the 
banks of cylinders for collecting the exhaust gas 
from the cylinders in said bank, a connector con 
necting each cylinder to its Inanifold, each con 
nector including means for permitting expansion 
of said connector, linkages connecting said col 
lector ring to the engine to provide for radial ex 
pansion of said collector ring and also for a limited 
axial motion, and linkages connecting the ends 
of the manifolds remote from the ring to the 
engine to provide for radial outward movement, 
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4. 
of the manifold comparable to the radial nove 
ment of the ring and longitudinal movement to 
compensate for the thermal expansion of the 
imanifold. 

2. In combination, a radial engine having a 
number of circumferential rows of cylindel's with 
adjacent cylinders in successive rows arranged 
in banks, a collector ring surrounding the engine 
adjacent one end thereof, manifolds connected 
to said collector ring, each manifold being in 
alignment, with one of the banks of cylinders for 
collecting the exhaust gas from the cylinders in 
said bank, each cylinder having an exhaust port, 
each manifold having an opening adjacent each 
exhaust port of its bank of cylindel's, a connec 
tion between each exhaust port and the adjacent 
manifold opening, each connection including 
means for permitting expansion of Said connec 
tion and angular movement of said connection 
with respect to its attached cylinder and mahi 
fold, linkages connecting said collector ring to 
the engine to provide for radial expansion of Said 
collector ring and also for a limited axial motion, 
and linkages connecting the ends of the nani 
folds remote from the ring to the engine to pro 
wide for radial outward movement of the nani 
fold comparable to the radial movement of the 
ring and longitudinal movement to compensate 
for the thermal expansion of the manifold. 

3. In combination, a radial engine having iOWS 
of cylinders circumferentially Spaced about an 
axis with adjacent cylinderS in Successive roWS 
arranged in banks extending in a fore and aft 
direction with reference to the axis, a collectOl' 
ring surrounding the engine, a manifold extend 
ing along each bank of cylinders, said manifolds 
being connected to said collector ring, connec 
tions from each manifold to the cylinders of its 
bank, each connection including means for per 
mitting expansion of said connection, means in 
cluding links connecting said collector ring to 
the engine to provide for thermal expansion of 
said collector ring with respect to said engine in 
a radial direction, said last named means also 
providing for axial movement of Said collector 
ring in an aft, direction during thermal expan 
Sion with reference to said engine, and means in 
cluding links connecting the manifolds to Said 
engine to provide for thermal expansion of Said 
manifold in a forward direction with respect to 
said engine, said last named links also providing 
for radial movement of Said manifold during 
thermal expansion with reference to said engine. 
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