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This invention relates to an attachment for the exhaust 
of an internal combustion engine and, more particularly, 
to a water jacket structure especially adapted for use on 
marine engines. 

It is an object of the present invention to provide an 
exhaust system for inboard marine engines which is of 
inexpensive construction, can be easily installed by any 
one, without special skills, and is adaptable to all types 
of installations. 

‘Other objects of the invention are to provide a hot 
Water system for boats which utilizes the heat from the 
engine exhaust while at the same time provides good 
sound suppressing qualities for the exhaust and absorbs 
engine vibration. 
The device of the present invention can be used for 

through deck or hull exhaust systems, is adapted for spe 
cial curves, etc. in the installation, and reduces ?re 
hazards. ' 

Brie?y the invention relates to an exhaust attachment 
for an internal combustion engine which is comprised 
of a ?exible metal tube having end ?ttings a?ixed to each 
end thereof with ?ange means on the ?ttings for inter 
connecting the tube at one end to the exhaust manifold 
of the engine and at the other end to a venting means. 
Each of the ?ttings includes a tubular portion of greater 
diameter than the tube which is mounted at one end on 
the associated ?ange coaxial with the tube and opens 
axially inwardly from the end thereof. Rubber hose 
encases or surrounds the metal tube in a concentric re 
lation therewith and is connected at its ends to the re 
spective tubular portions to provide an annular ?uidpas 
sage in the space between it and the ?exible metal tube. 
A plurality of ?ber glass rope spacers are disposed longi 
tudinally within the passage at spaced radial positions 
relative to one another and are affixed at their ends to 
the respective end ?ttings. Fluid inlet and outlet con 
nections are provided on the respective ?ttings communi 
acting with the passage. Perforated peripheral guard 
?anges are disposed on each ?tting, overlying the adjacent 
end portion of the tube and are interposed between the 
tube and said spacers, to assist in anchoring the spacers 
to the end ?ttings while protecting the ends of the ?exible 
metal tube from pressure from the spacers and insuring 
that vany bending of the ?exible metal tube will be axially 
inward from the junction thereof with the end ?tting. 

In a modi?ed embodiment perpiheral holes are pro 
vided on one of the ?ttings interconnecting the passage 
with the interior of the tube. This is normally provided 
at the discharge end of the exhaust attachment to give a 
wet exhaust. 

Other objects and features of the invention will become 
apparent in the following description and claims, and in 
the drawings in which: 

FIG. 1 is a partially sectioned side elevation of an ex 
haust attachment according to the present invention; 

FIG. 2 is a section taken along lines 2——2 of FIG. 1; 
FIG. 3 is a fragmentary partially sectioned side eleva 

tion of a modi?ed form of the invention; and 
FIG. 4 is a partially sectioned side elevation of another 

embodiment of the invention. 
Referring to FIG. 1 the exhaust attachment is indicated 

generally by the reference numeral 10 and it is comprised 
of an inner ?exible metal tube 11 which may be of the 
bellows type as shown or any other ?exible metal con 
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struction having ?uid tight characteristics along its length. 
The tube 11 is a?‘ixed at its ends to end ?ttings 12 and 13 
respectively by attachment to inwardly extending respec 
tive tube members 14 and 15 by brazing or the like. Flange 
member 16 on ?tting 12, af?xed to the outer end 17 (or to 
the left as viewed in FIG. 1) of tube member 14, by any 
convenient means such as threaded engagement, is adapted 
for connection to the exhaust manifold (not shown) of the 
engine. Flange 17a on ?tting 13 is similarly connected to 
tube member 15 and is adapted for connection to the 
deck or hull opening, or other venting means 18. Thus 
the attachment has an intake end 19 and a discharge 
end 20. 
End ?ttings 12, 13 also have tubular jacket portions or 

members 21, 22 which are of greater diameter than tube 
members 14, 15 and are mounted coaxially therewith on 
the associated ?tting. Jacket member 21 has an inner 
closed end 23 mounted at a spaced position from the ad 
jacent ?ange 16 to facilitate aligning the bolt holes (not 
shown) of ?ange 16 during installation on an engine 
block (not shown) by rotation of the ?ange, which may 
be either a ?oating or threaded ?ange. This arrangement 
is desirable to permit interconnection of the exhaust at~ 
tachment between two units without putting a radial strain 
on the ?exible metal hose 11 in aligning the ?ange bolt 
holes. Both jacket members 21, 22 have axially inward 
open ends 24, 25. 
Rubber hose 26 concentrically encases metal tube 11 

and is connected at its ends 27, 28 to jacket members 21, 
22 by conventional means such as hose clamps 29 to 
provide an annular ?uid passage 30 between it ‘and the 
?exible metal tube. Spacers, for example, heat resistant 
rope 31, such as rope made of ?ber glass or the like are 
disposed longitudinally in passage 30 at spaced radial posi 
tions relative to one another to separate the rubber hose 
26 from direct thermal contact with the metal tube 11 
during use. (See also FIG. 2.) Inwardly extending 
guard ?anges 32 are mounted at the inner ends 33 of the 
tube members 14, 15 and overlie the extreme end portions 
34 of the metal tube to prevent mechanical pressure of 
the spacers 31 on, and otherwise protect, the tube 11 at 
these points. The guard ?anges 32 may have holes 35 
or other perforations around their periphery to enhance 
cooling of end portions 34. 
The spacers 31 are a?ixed at their ends 36 to the tube 

members 14, 15 by any suitable means such as wire 37 
etc. 

Fluid inlet and outlet connectors 3%, 39 are provided on 
the jacket members 21, 22 which communicate with the 
internal passage 30. 

In use the engine exhaust gases pass from the intake 
end 19, through the interior of the‘ metal tube 11, and out 
the discharge end 20 to the atmosphere. Water is passed 
through the annular passage 30 and is heated by the ex 
haust gases thereby cooling the latter. The water may 
either be passed in through ?uid connection 38 and out 
?uid connection 39 or the ?ow may be reversed, depend 
ing on choice. This exhaust system can be used with 
fresh water as the cooling liquid to provide a hot fresh 
water supply on the boat, or it may also be used with raw 
or fresh water to implement a heating system. The end 
?ttings, ?exible metal tube, and the hose may be made of 
corrosion resistant metals such as bronze, brass, Monel, 
copper or the like, or suitable combinations of such 
metals being of the type adapted for continuous operation 
from about 40° F. to over 250° F. All of the materials 
of course can be varied depending on the speci?c require 
ments of any particular installation. , 

Either end or any type of ?ange or end connection can 
be used for the inlet or outlet in dry exhaust use. For 
wet exhaust with the above embodiment any type of end, 
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e.g. ?ange, threaded nipple, etc. may be used on the inlet 
side. On the wet or outlet end tube 11 may be connected 
to the remaining exhaust system, i.e., wet mu?ler, exhaust 
pipe or hose, through bull, or any other necessary parts. 

The above embodiment, ‘although shown in FIG. 1 in 
a straight installation, can be mounted in practically any 
con?guration, straight or curved, since the overall struc 
ture can be bent along the longitudinal ‘axis through a 
‘considerable arc. 
As shown in FIG. 3, it may be desirable to have a wet 

exhaust, in which case the tube member 15 of the end 
?tting has perforations therein such as holes 4:9 around 
its periphery so that the ?uid medium in the annular 
passage 130 passes into the interior of the metal tube '11 
at the discharge end 20 and passes with the exhaust gases 

In 
the latter embodiment no ?uid outlet connector need be 
included on the tubular jacket portion 22. This latter 
variation in structure is used normally where the device 
is not used to provide hot water for any purposes pre 
viously mentioned. 
The embodiment shown in FIG. 4 utilizes, in place of 

the ?exible metal hose, a device in which an in?exible 
metal tube 41 is used. All other elements of the struc 
ture are the same as the first embodiment. It is to be 
understood that some elements may be made of one 
piece of material or they may be made in sections and 
fastened together. For example and as shown in ‘FIG. 
4, the metal tube 41 may be of one piece with the tube 
members 114 and 15 on the end ?ttings. This structure 
may likewise use a discharge end ?tting as shown in 
FIG. 1 or that shown in FIG. 3. It is to be understood 
that those discharge end ?ttings shown in FIGS. 3 and 
4 would also employ ?anges 17 as shown in FIG. 1 or 
some similar means. 
The structure of FIG. 4 is normally used where it is 

not necessary to have complete ?exibility throughout the 
exhaust attachment and the device is made for a particu 
lar con?guration and size. ‘It may be either longitu 
dinally curved as shown or may be straight or any other 
shape as desired. 
While certain embodiments of the invention have been 

shown and described it is to be understood that changes 
and additions may be made by those skilled in the art 
without departing from the spirit and scope of this in 
vention. For example, the rubber hose may be made 
of plastic or other modern equivalents of rubber for 
hose construction. » 
What is claimed is:, 
1. In an exhaust system carrying gases from the ex 

haust manifold of an internal combustion engine to a 
venting means, a water jacketed connector attachment 
comprising a ?rst ?tting, a second ?tting, said ?ttings 
each having a tube member thereon, a metal tube a?ixed 
at its respective ends to each said tube member so as to 
interconnect said ?rst ?tting and said second ?tting, a 
tubular jacket member disposed on each said ?tting hav 
ing a greater diameter than said tube member, a rubber 
like hose receiving said metal tube and being connected 
at its ends to said jacket members to provide an annular 
?uid passage between said hose and said metal tube and 
a plurality of spacers disposed within said passage and 
a?ixed at their ends to said ?rst and second ?ttings. 

2. In a marine exhaust ‘system carrying gases from 
the exhaust manifold of an inboard marine internal com 
bustion engine to a venting means on a hull of a marine 
vessel, a water jacketed connector attachment compris 
ing a ?rst ?tting having an end mounting means, a second 
?tting having an end mounting means, said ?ttings each 
having an inwardly extending tube member thereon, a 
metaltube a?ixed at its respective ends to each said 
tube member so as to interconnect said ?rst ?tting and 
said second ?tting, a tubular jacket member disposed on 
each said ?tting having a greater diameter than said tube 
member and being concentrically disposed relative there 
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4 
to, a rubber-like hose receiving said metal tube and being 
connected at its ends to said jacket members to provide 
an annular ?uid passage between said hose and said 
metal tube and a plurality of heat resistant rope spacers 
longitudinally disposed within said passage and a?ixed 
at their ends to said ?rst and second ?ttings and ?uid 
inlet and outlet connectors on said ?ttings communicat 
ing with said passage. 7 

3. In an exhaust system carrying gases from the ex 
haust manifold of an internal combustion engine to 'a 
venting means, a water jacketed connector attachment 
comprising a ?rst ?tting having an end mounting means, 
a second ?tting having an end mounting means, said 
?ttings each having an inwardly extending tube member 
thereon, a ?exible metal tube a?ixed at its respective 
ends to each said tube member so as to interconnect said 
?rst ?tting and said second ?tting, a tubular jacket mem 
ber disposed on each said ?tting having a greater diam 
eter than said tube member, arubber-like hose receiving 
said metal tube and being connected at its ends to said 
jacket members to provide an annular ?uid passage be 
tween said hose and said metal tube, a plurality of heat 
resistant rope spacers longitudinally disposed within said 
passage and a?ixed at their ends to said ?rst and second 
?ttings and fluid inlet and outlet connectors on said 
?ttings communicating with said passage. . ' 

4. In an exhaust system carrying gases from the ex 
haust manifold of an internal combustion engine to a 
venting means, a water jacketed connector attachment 
comprising a ?rst ?tting having an end ?ange means, . 
a second ?tting having an end ?ange means, said ?ttings 
each having an inwardly extending tube member thereon, 
a ?exible metal tube affixed at its respective ends to 
each said tube member so as to interconnect said ?rst 
?tting and said second ?tting, a tubular jacket member 
disposed on each said ?tting having a greater diameter 
than said tube member and being concentrically disposed 
relative thereto, a rubber hose receiving said metal tube 
and being connected at its ends to said jacket members 
to provide an annular ?uid passage between said’ hose 
and said metal tube, a plurality of ?ber glass heat resistant 
rope spacers longitudinally disposed within said passage 
at circumferentially spaced positions relative to one an 
other and a?ixed at their ends to said ?rst and second 
?ttings, ?uid inlet and outlet connectors on said ?ttings 
communicating with said passage. ' ' 

5. In an exhaust system carrying gases from the exhaust 
manifold of an internal combustion engine to a venting 
means, a Water jacketed connector attachment compris 
ing a ?rst ?tting having an end mounting means, a second 
?tting having an end mounting means, said ?ttings each 
having an inwardly extending tube member thereon, a 
?exible metal tube a?ixed at its respective ends to each 
said tube member so as to interconnect said ?rst ?tting 
and said second ?tting, a tubular jacket member dis~ 
posed on each said ?tting having a greater diameter than 
said tube member and being concentrically disposed rela 
tive thereto, a rubber-like hose receiving said metal tube 
and being connected at its ends to said jacket members 
to provide an annular ?uid passage between said hose and 
said metal tube, a plurality of ?ber glass heat resistant 
rope spacers longitudinally disposed within said passage 
at circumferentially spaced positions relative to one an 
other and ai?xed at their ends to said ?rst and second 
?ttings, ?uid inlet and outlet connectors on said ?ttings 
communicating with said passage, and a guard ?ange on 
the inner end of each tube member overlying the respec 
tive end portion of said metal tube and interposed between 
said metal tube and said spacers. 

6. In an exhaust system carrying gases from the exhaust 
manifold of an internal combustion engine to a venting 
means, a water jacketed connector attachment compris-_ 
ing a ?rst ?tting having an end mounting means, a 
second ?tting having an end mounting means, said ?ttings 
each having an inwardly extending tube member thereon, 
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a ?exible metal tube a?ixed at its respective ends to each 
said tube member so as to interconnect said ?rst ?tting 
and said second ?tting, a tubular jacket member disposed 
on each said ?tting having a greater diameter than said 
tube member and being concentrically disposed relative 
thereto, a rubber-like hose receiving said metal tube and 
being connected at its ends to said jacket members to 
provide an annular ?uid passage between said hose and 
said metal tube, means on one of said tube members for 
interconnecting said passage with the interior of said metal 
tube, a plurality of heat resistant rope spacers longitu 
dinally disposed within said passage at circumferentially 
spaced positions relative to one another and a?‘ixed at 
their ends to said ?rst and second ?ttings, a ?uid inlet 
connector on one of said ?ttings communicating with 
said passage, and a guard ?ange on the inner end of each 
tube member overlying the respective end portion of said 
metal tube and interposed between said metal tube and 
said spacers. 

7. In an exhaust system carrying gases from the exhaust 
manifold of an internal combustion engine to a venting 
means, a water jacketed connector attachment compris 
ing a ?rst ?tting having end mounting means, a second 
?tting having an end mounting means, said ?ttings having 
an inwardly extending tube member thereon, a metal tube 
a?ixed at its respective ends to said tube members so as 
to interconnect said ?rst and second end ?ttings, a tubular 
jacket member disposed on each said ?tting having a 
greater diameter than said tube member and being dis 
posed substantially concentrically relative thereto, a rub 
ber-like hose receiving said metal tube and being clamped 
at its ends around said jacket members to provide an 
annular ?uid passage between said hose and said metal 
tube, a plurality of heat resistant rope spacers longitu 
dinally disposed within said passage at circumferentially 
spaced positions relative to one another and clamped at 
their ends to said tube members of said ?rst and second 
end ?ttings, fluid inlets and outlets on said ?ttings com 
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municating with said passage, the tubular jacket member 
of one of said end ?ttings having a diameter at least as large 
as any non-removable portion of that ?tting whereby said 
rubber-like hose may be unclamped from both of said 
tubular jacket members and axially moved past that end 
?tting to disassembled said exhaust attachment. 

8. The Water jacketed connector attachment of claim 
3 in which a guard ?ange is attached to the inner end of 
each tube member overlying the respective end portion of 
said metal tube and interspaced between said metal tube 
and said spacers. 

9. The water jacketed connector attachment of claim 
1 in which the tubular jacket member of one ofv said end 
?ttings has a diameter at least as large as any non 
removable portion of that ?tting whereby the said rubber 
like hose may be unclamped from both of said tubular 
jacket members and axially moved past that end ?tting 
to disassemble said exhaust attachment for inspection, 
cleaning or repair. 
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