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[5 7] ABSTRACT 
An exhaust assembly comprising inner and outer con 
centrically arranged ?exible conductors held in con 
centric relation by spacers and ?ttings at the opposite 
ends, the ?tting at one end being adapted to connect 
the inner and outer conductors, respectively, to the 
manifold of an engine and to a coolant pump and the 
?tting at the other end being adapted to connect the 
inner and outer conductors, respectively, to a muffler 
and to an overboard line. 1 

1 Claim, 4 Drawing Figures 
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MARINE EXHAUST SYSTEM 

BACKGROUND OF THE INVENTION 

_Fl_exiblejac_keted conductors for carrying off exhaust 
N ""ga'sesi'r'é' disclosedwinusuch U.S. Pats. as Esty, No. 

3,105,708, Willy, No. 3,379,277, Gara, No. 1,478,948, 
Thompson, No. 2,935,039, Larsen, No. 3,198,162 and 
Mof?tt, No. 799,013. However, none of the patents 
disclose structure which is adequately designed for easy 
installation in boat hulls nor a structure designed to 
provide adequate resistance to the effects of salt water 
corrosion and the destructive effects of hot exhaust 
gases. It is the purpose of this invention to provide a 
structure which in contrast to those shown in the fore 
going patents is designed to be adapted to boat hulls of 
different size without prefabrication to size, a structure 
which is easy to install in, around, above and under 
bulkheads, stanchions, and the like without substantial 
alteration of the hull, a structure which is completely 
safe in so far as containing the hot gases and preventing 
the crew or occupants from coming in contact with hot 
surfaces, and a structure which provides for trouble 
free, substantially life-long use in that it is substantially 
completely resistant to the corrosive effects of salt 
water and to hot exhaust gases. ' 

SUMMARY 

An exhaust assembly for discharging exhaust gases 
from a marine engine comprising concentrically dis 
posed inner and outer conductors de?ning a central 
passage adapted to be connected to the exhaust mani 
fold of the ‘engine and a surrounding annular passage 
adapted to be connected to a coolant pump, and means 
supporting the inner conductor in concentric relation 
with the outer conductor, said means comprising longi 
tudinally spaced ?uted rings disposed about the inner 
conductor within the annular passage with the ?utes 
alternately disposed toward the outer surface of the 
inner conductor and the inner surface of the outer con 
ductor, said ?utes providing spacers which permit unin 
terrupted ?ow of coolant through said annular passage. 
The inner conductor is comprised of braided metal 
wire lined with Te?on and the'outer conductor is com 
prised of Neoprene. The spacer rings are comprised of 
stainless steel and are sprung onto the other conductors 
so as to maintain their longitudinal spacing thereon and 
there is a clearance of a predetermined amount be 
tween the apices of the outwardly disposed ?utes and 
the inner surfaces of the outer conductor of approxi 
mately 1/ l 6 of an inch. There are ?ttings adapted to be 
connected to the inner and outer conductors at the op 
posite ends, each comprising a rigid pipe length having 
at one end a threaded portion and at the other end re 
duced portion for receiving the end of the inner con 
ductor, and a jacket intermediate the ends adapted to 
receive an end of the outer conductor. The pipe and 
jacket comprise a continuation of the annular passage 
between. the inner and outer conductors, rigidly sup 
porting the inner and outer conductors in concentric 
relation at said ends, and a conductor is connected to 
the jacket at one end for supplying coolant to the annu 
lar passage and to the jacket at the other end for dis 
charging the coolant. . 
The invention will now be described in greater detail 

with reference to the accompanying drawings wherein: 
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2 
FIG. 1 is a view, partly in elevation and partly in sec 

tion, showing the component parts of the vstructure of 
this invention; 
FIG. 2 is a diametrical section; 
FIG. 3 is a view, partly in section and partly in eleva 

tion, of the ?tting for connecting the inner and outer 
conductors to the engine manifold and to a coolant 

. pump; and 

FIG. 4 is a similar view showing the ?tting for con 
necting the inner and outer conductors to the muf?er 
and to an overboard line. 

Referring to FIGS. 1 and 2, the assembly comprises 
concentrically disposed inner and outer ?exible con 
ductors 10 and 12 de?ning a central passage 14 
adapted to be connected to the exhaust manifold of an 
engine and a surrounding annular passage 16 adapted 
to be connected to a coolant pump. 
The outer conductor 12 is of corrugated construction 

comprised of heavy duty industrial design reinfor‘ced 
Neoprene. 
The inner conductor 10 is comprised of a reinforced 

stainless steel braided mesh 18 lined with a thermally 
tolerant Teflon 20. 

I The outer and inner conductors are held in'concen 
tric relation by means of annular spacers 22 comprised 
of stainless steel, — each spacer being of ?uted con 
struction. The ?uted spacers 22 are constructed so that 
the locus of the inner apices 22a comprise a cylinder 
slightly smaller in diameter than the outside diameter 
of the inner conductor 10 and the locus of the outer 
apices 22b de?ne a cylinder whose diameter is slightly 
less than the inside diameter of the outer conductor 12. 
As thus constructed, the spacers are sprung onto the 
inner conductor 10 so that they will have frictional en 
gagement with the outer surface and so that they can 
be disposed at uniformly spaced intervals therealong 
and remain in said positions. When so disposed on the 
inner conductor the apices at the outer side are spaced 
from the inner surface of the outer conductor thus al 
lowing for freedom of ?exibility while providing for 
holding the conductors substantially concentric 
throughout their length. The channels between the 
?utes both inside and outside provide for free ?ow of 
the coolant in the annular space 16. A clearance of ap 
proximately 1/16 of an inch is desirable between the 
outer apices and the inside of the outer conductor. 
The exhaust assembly as thus made up is adapted to 

be supplied in continuous lengths and can be easily as 
sembled for a speci?c installation by means of ?ttings 
28 and 30 (FIGS. 3 4) designed, respectively, to con 
nect one end of the assembly to the manifold of the en~ 
gine and a coolant pump and the other end to a muf?er 
and outboard line. 
The ?tting 28 comprises a rigid pipe 32 provided at 

one end with threads 34 for attachment to the manifold 
of the engine and provided at its other end with a re 
duced portion 36 corresponding substantially in diame 
ter to the inside diameter of the inner conductor over 
which the end of the inner conductor is telescopically 
engaged. A skirt 38 is welded or otherwise fastened to 
the pipe adjacent the reduced portion, having an inside 
diameter corresponding substantially to the outside di 
ameter of the inner conductor for telescopically receiv 
ing the end of the inner conductor. Sealing means may 
be employed between the telescoping surfaces of the 
inner conductor, the reduced portion of the pipe and 
the skirt, or the skirt may be swaged to pinch the end 
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of the conductor on the reduced portion. A jacket 40 
is mounted on the pipe intermediate its ends by welding 
or otherwise which has an outside diameter corre 
sponding substantially to the inside diameter of the 
outer conductor over which the end of the outer con 
ductor is telescopically engaged and secured by means 
of a suitable sealant. The pipe and jacket provide a con 
tinuation of the annular space between the inner and 
outer conductors and a conductor tube 42 provides for 
supplying coolant to the jacket. 
Both the pipe 32 and the jacket 40 are provided with 

drain cocks or valves 44 and 48 respectively. These 
drain cocks or valves may comprise simply a threaded 
opening into which is screwed a threaded drain plug. 
Desirably, a de?ector 50 is welded to the pipe within 
the jacket opposite the conductor 42 to prevent cavita 
tion. 

The ?tting 30 is similar to that of the ?tting 28 com 
prising a rigid pipe 50 threaded at 52 at one end for 
connection to a muffler. The other end of the pipe has 
a reduced portion 54 over which the end of the inner 
conductor 10 is telescoped and a skirt 56 within which 
the end of the inner conductor is telescoped. The pipe 
50 has also a jacket 58 for telescopically receiving the 
end of the outer conductor 12. A conductor 60 con 
nected to the jacket provides for discharge of the cool 
ant from the annular space 16. Although not shown, if 
desired, drain plugs may be provided in the pipe 50 and 
jacket 58 as were provided in the fitting 28. 
The assembly herein illustrated is especially designed 

for marine installation since it is perfectly ?exible and 
can be fitted to any size vessel by the simple expedient 
of cutting appropriate lengths of conductors and as 
sembling the ?ttings therewith without welding. Be 
cause of the ?exibility of the assembly it can be ?tted 
to any hull, around, over, under or through bulkheads, 
stanchions and the like, with the least amount of alter 
ation of the interior. The only limitation is that the con 
ductors must proceed upwardly from the engine to the 
muffler. The jacketing minimizes accidental burning by 
crew or passengers. The stainless steel exterior of the 
inner conductor resists the corrosive effects of sea 
water and the Te?on-coated interior is impervious to 
the corrosion from the exhaust gases. 

lt should be understood that the present disclosure is 
for the purpose of illustration only and that this inven 
tion includes. all modi?cations and equivalents falling 
within the scope of the appended claims. 

I claim: 
1. An exhaust assembly comprising a ?exible exhaust 

conduit, said conduit comprising a braided stainless 
steel tube containing an impervious lining of thermally 
tolerant te?on coextensive with its inner surface, said 
conduit being perfectly smooth and of uniform inside 
and outside diameter, a pair of coupling pipes con 
nected one to each of the respective ends of the con 
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4 
duit by telescoping sliding interengagement with said 
ends, said conduit and coupling pipes providing a con 
tinuous passage for the ?ow of exhaust gases there 
through, each pipe having ends and at one end a 
smooth cylindrical portion of reduced diameter slid 
ingly received within an end of the conduit, by means 
of which the pipes are connected to the ends of the 
conduit, and a smooth ?ange around each cylindrical 
portion forming therewith a circular groove within 
which the ends of the conduit are slidingly received to 
seal said ends, a jacket member mounted concentri 
cally on and rigidly secured to each pipe, said jacket 
members being of circular cross-section and larger in 
diameter than the pipe so as to provide an annular 
chamber about the pipe, said jacket members having 
open and closed ends with the open end facing in the 
direction of said portion of reduced diameter and said 
open ends of the jacket members at the opposite ends 
of the conduit confronting each other, a ?exible jacket 
tube comprised of reinforced neoprene of larger diam 
eter than the conduit mounted about the conduit in 
concentric relation thereto, said jacket tube having end 
portions slidingly engaged over the open ends of the 
jacket members and intermediate its ends longitudi 
nally spaced peripheral corrugations, said jacket tube 
surrounding the conduit and providing an annular pas 
sage about the conduit which is in communication with 
the jacket members through which cooling ?uid can 
?ow from one jacket member to the other, said jacket 
members containing ports, the port in one jacket mem 
ber providing for in-flow of a coolant ?uid into the 
jacket tube and the port in the other jacket member 
providing for discharge of the coolant ?uid from the 
jacket tube, and spacing means mounted on the con 
duit within the annular space between it and the jacket 
tube for supporting the conduit within the jacket tube 
in substantially concentric relation threto comprising a 
plurality of annular collars disposed about the conduit 
at longitudinally spaced intervals along the conduit, 
each collar being relatively narrow in width and em 
bodying corrugations widthwise thereof providing in 
wardly and outwardly extending peaks between which 
there are open passages, the inwardly extending peaks 
being frictionally engaged with the conduit and resist 
ing longitudinal displacement of the collars along the 
conduit, and the outwardly extending peaks extending 
outwardly from the conduit to approximately one 
sixteenth of an inch from the inner side of the jacket 
tube such that there is a clearance between the outer 
ends of the peaks and the jacket tube, and said passages 
between the corrugations providing for free unob 
structed ?ow of the coolant, and wherein the compo 
nent parts of the assembly are constructed and ar 
ranged to be assembled and installed in situ. 

* * * * * 


