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The present invention relates to an improved internal
combustion engine muffler, and more particilarly to an
improved water-cooled mufiler.

There are many instances where the use of an internal
combustion engine having a conventional muffler provides
a serious fire hazard, due to sparks or incandéescent par-
ticles being discharged into the surrounding atmosphere
along with the exhaust gases. An example of such an
instance is the use of an internal combustion engine in
trucks operated in warchouses and the like, where dust
or fumes in the air might be ignited by a spark from the
exhaust. - It has been proposed to provide a so-called
water-cooled mufller for use in such instances to quench
any sparks in the exhaust gases, thereby reducing fire
hazard. One disadvantage of the water-cooled mufflers
heretofore known in prior art is that the water evaporates
in a relatively short period of time, necessitating frequent
work stoppages for refilling the reservoir. In addition,
the reservoir may easily become dry without this fact
coming to the operator’s aitention, so that the engine may
continue to be operated, whereby sparks may be dis-
charged in the exhaust gases.

It is an object of the present invention to provide a
novel muffler of the above described type, wherein the
water or any other suitable liquid coolant is maintained
at a reduced temperature so as to reduce the rate of evap-
oration, whereby the engine may be safely oberated for
increased periods of time without the necessity for re-
plenishing the reservoir.

A more specific object of the present invention is an
improved muffler of the above described type, wherein
the exhaust gases are initially air-cooled and then cansed
to impinge against a liquid coclant, such as water, to
quench any sparks, said liquid coolant being maintained
at a relatively lower temperature because of the initial

air-cosling of the exhaust gases, whereby the rate of evap-

oration of the coolant is reduced.

Still another object of the present invention is to pro-
vide a novel muffler of the above described type which
includes an expansion chamber for initially cooling the
hot exhaust gases and a liguid quenching chamber, which
quenching chamber is spaced from and cut of heat trans-
ferring contact with the expansion chamber, whereby the
liguid coclant may be maintained at a relatively lower
temperature.

Still another object of the present invention is to pro-
vide a water-cooled muifler which includes baffle means
in the liquid chamber, which baffle means are constructed
so as to permit the liquid to circulate uniformly through-
out the chamber so that the entire body of the liquid is
maintained at a relatively lower, substantially even tem-
perature.

Still another object of the present invention is to pro-
vide a novel muffler of the above described type, wherein
the exhaust gases are directed against the surface of a
body of liquid coolant in a manner that will insure the

quenching of all incandescent particles or sparks carried

by the exhaust gases.
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Still another object of the present invention is to pro-
vide a novel water cooled muffler of the above described
type, wherein the relatively cool outgoing exhaust gases
may be used to aid in the initial cooling of the incom-
ing relatively hot exhaust gases in order to maintain the
body of liquid coolant at a relatively lower temperature.

Other objects and advantages of the present invention
will become apparent from the following description and
the accompanying drawings, wherein:

Fig. 1 is a perspective view, illustrating a' muffler em-
bolying the principles of this invention;

Fig. 2 is a vertical cross sectional view taken along line
2—2in Fig. 1;

Fig. 3 is a fragmentary cross sectional view taken along
line 3—3in Fig. 2; and

Fig. 4 is a horizontal cross sectional view taken along
line 4—4 in Fig. 2.

Referring now more specifically to the drawings,
wherein like parts are designated by the same numerals
throughout the various figures, a muffler which embedies
the principles of this invention includes an npstanding
tank 1¢ having a body secticn 12 of generally elliptical
cross section and a cover 14 having an inverted generally
dish-shaped inner surface disposed for closing the upper
end of the body section. The cover 14 is provided with
a peripheral flange 16 which fits snugly within the body
section 12. The cover is preferably secured to the body
section by means of welds connecting the flangs 16 and
the sides of the body section ¥2. The lower or bottom
end of the body section is closed by a dish-shaped bot-
tom 18 which is substantially similar to the cover 14.

The tank formed by the body section %2 and the
ends 14 and 18 is divided into a plurality of chambers by,
means of partitions 26, 22, and 24. The partition 2§ is
disposed with a concave surface facing upwardly and is
spaced from the cover 14 a sufficient distance to provide
an expansion chamber 26. The partition 20 is provided
with a peripheral flange 28, which is preferably secured
to the walls of the body section by means of suitable
welds.

In order to introduce hot exhaust gases from the en-
giné into the expansion chamber 26, a pipe end section
30 extends through a suitable opening in the wall of the
body section 12 and into the chamber. A tube 32 hav-
ing one end extending into and preferably welded to pipe
section 30 extends horizontally across the expansion cham-
ber 26. Preferably, the opposite end of the tube 32 is
disposed within an aperture in the wall of the body sec-
tion 12 opposite from the pipe section. The end of the
tiube 32 is closed by means of a plug 34, which is in-
serted within the tube and welded thereto. The tube
32 is provided with a plurality of apertures 36 in the
upper surface thereof. As shown best in Fig. 4, these
apertures are preferably arranged in a pair of parallel
rows 36. It should be noted that the exhaust gases pass-
ing into the tube 32 and out through the apertures 36
will be directed against the inner dish-shaped or concave
surface of the cover 14. This concave surface will deflect
the streams of gases emerging from the apertures to mix
the gases thoroughly and break up shock waves caused
by the explosions in the engine. In addition, the gases
entering the chamber 26 wili be expanded and coocled
due to such expansion and also because of heat radia-
tion from the cover 14 and the walls of the body sec-
tion 12,

A second expansion chamber 38 is provided in the
tank by the partition 24. This chamber is adapted to
contain a body of a liquid coolant, such as water, for
quenching sparks or incandescent particles carried by the
exhaust gases. It should be noted that the partition 24,
which defines the upper limits of the chamber 38 is
spaced substantially from the chamber 26 to reduce pos-
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sible heat transfer from the chamber 26 to the lower
chamber 38. The gases are conductsd from the expan-
sion chamber 26 to the lower quenching chamber 38
by means of a conduit 40 which communicates between
centrally located aligned openings in the partitions 20
and 24. 1t should be noted that the conduit 4¢ extends
well below the partition 24, as at 42, to insure that the
gases are directed against the surface of the liquid coolant
in the chamber 38. Since the conduit 40 directs the gases
along a vertical axis of the tank, it is clear that the gases
will be directed substantially normally against the suxr-
face of the liquid coolant. This insures that the heavier
incandescent particles will impinge the cooling liquid
since the momentum of the particles moving vertically
downwardly in combination with the forces of gravity
will be sufficient to overcome the lifting power of any
currents of the gases escaping from the chamber, as more
fully described below.

The chamber may be filled with any suitable cooling
liquid, such as water, up to the preferred level indicated
by the line 44. In order to reduce any surging action
of the liquid either because of forces of the exhaust gases
directed thereagainst or because of movement of the ve-
hicle on which the muffler is mounted, a pair of baffle
plates 46 and 4§ are provided. As shown in Figs. 2 and
4, the baffle plates 46 and 48 extend transversely across
the chamber 28 and are provided with flanges along their
vertical edges, which flanges may be secured to the body
section 12 as by welding. It should be noted that the

baffle plates 46 and 48 are disposed on opposite sides °

of the mid portion of the body of cooling fluid so that
the fluid is in effect divided intc three sections. In order
to maintain the entire body of liquid at substantially
an even temperature and thereby prevent overheating and
rapid evaporation of the mid portion of the lignid body,
the baffles are provided with a plurality of perforations
which are spread over substantially their entire areas so
that the liquid may circulate frecly at substantially all
Jevels or depths thereof. Because of this free circulation,
the liquid, which is directly impinged by the exhaust
gases, constantly is mixed with the remaining portions
of the liquid body so that the temperature of the entire
body is maintained relatively even. In addition, this cir-
culation enables all portions of the liquid body to bene-
fit from the cooling effect of heat radiation from the walls
of the body section 12.

The partition 24 is provided with a pair of openings
50 and 52 through which the exhaust gases escape from
the quenching chamber 38. The gases passing through
the openings 50 and 52 enfer a passageway or chamber
54 defined by the partition 22 and the partition 24. The
partition 22 is provided with a pair of openings 56 and
58 to allow the gases to escape from the chamber 54.
It should be noted that the openings 56 and 58 are at
the opposite side of the chamber 54 from the openings
50 and 52 so that the gases must pass across the cham-
ber and around the conduit 49. The gases passing through
the openings 56 and 58 enter still another chamber 60,
which is defined by the partitions 26 and 22. A dis.
charge conduit 62 is provided for conveying the gases
from the chamber €8 to the exterior of the muffler. The
conduit 62 extends through an opening in the body sec-
tion 12 and has its inner end closed by a plug 64. A
plurality of apertures 66 are arranged around the pe-
riphery of the conduit 62 for permitting the exhaust
gases to enter the conduit. Tt should be noted that the
apertures 66 are located adjacent an opposite side of the
chamber 60 from the openings 56 and 58 so that the ex-
haust gases must pass across the chamber and around

the conduit 40 before they are discharged from the muffler.”

1t should be further noted that the exhaust gases leaving
the quenching and cooling chamber 38 are relatively cool
as compared to the hot gases entering the expansion
chamber 26 and that these relatively cool gases passing
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through chambers 54 and 60 effectively insulate the
quenching chamber against heat radiation from the ex-
pansion chamber 26. In addition, these relatively cool
gases pass in a heat transferring relationship over the
surfaces of the partition 20 and the conduit 40, thereby
cooling these surfaces and aiding in the initial cooling
of the exhaust gases.

In order to fill initially the quenching chamber, a filling
opening 68 is provided in the cover 14, as shown best in
Fig. 3. A threaded plug 70 normally seals this opening.
When it is desired to fill the tank, the plug is removed,
and the liquid is poured through the opening. As seen
best in Fig. 3, the opening is disposed at one side of the
tank so that liquid passing therethrough will fall onto
the concave surface of the partition 28, thence through
the conduit 49, and into the chamber 38. In order to
prevent overfilling of the quenching chamber, a vent con-
duit 72 is provided in the side of the body secticn 12 at
the desired liquid level. This conduit is normally closed
by a threaded plug 74 (see Fig. 4), which plug is re-
moved during the filling operation so that any excess
liquid will be vented to the outside of the muffier.

The bottom 18 of the tank is provided with a drain pipe
76, which is preferably welded within an opening in the
bottom. This pipe is normally maintained in a closed
cendition by a cap 78 threaded thercon. Whenever it is
desired to drain the liquid from the chamber 38 for clean-
ing the chamber or for any other desired purpose, it is
merely necessary to unscrew the cap 78. It should be
noted that the baffles 46 and 48 terminate short of the
bottom 18 so that the baffles do not interfere in any way
with the draining of the fluid from the chamber.

While the functioning of the above described device is
believed to be clear, a short description of the operation
is as follows. Exhaust gases are conveyed from the mapi-
fold of an internal combustion engine by any suitable
means to the pipe end 30 and conduit 32. The gases are
then discharged through the openings 36 into the cham-
ber 26, wherein the gases are mixed, expanded, and cooled.
The initially cooled gases are then directed through the
conduit 40 into the chamber 38 and substantially nor-
mally against the surface of the cooling liguid therein.
The gases are further expanded and cooled in this cham-
ber and, as described above, any incandescent particles
carried by the gases will be quenched by the cooling liquid.
The relatively cool gases then pass through the tortuous
passageway between the expansion chamber 26 and the
quenching chamber 38, which passageway is provided by
the intermediate chambers 54 and 60. As the gases pass
along this tortuous passageway, they are conducted in heat
transferring relationship with the partition 2@ and conduit
40 to aid in the initial cooling of the incoming gases.
The relatively cool gases are then discharged from the
chamber 60 through the outlet conduit 62, which may be
connected to an exhaust pipe for conveying the gases to
any suitable point.

From the above description, it is seen that the present
invention provides a novel water-cooled muffler, wherein
the water or other liquid coolant may be maintained at a
relatively low temperature by reason of the novel arrange-
ment of parts for initially cooling incoming exhaust gases
and maintaining the quenching chamber out of heat trans-
ferring relationship with the initial expansion chamber.
In addition, it is seen that novel means is provided for pre-
venting surging out or splashing of the liquid quenching
bath while at the same time permitting free circulation
of the bath so that the entire bath may be maintained at
a substantially even relatively low temperature. Further-
more, it is seen that by the novel arrangement of parts,
whereby the initially cooled gases are directed substan-
tially normally against the surface of the cooling bath,
all of the sparks or incandescent particles carried by the
gases will impinge the liguid.

While the preferred embodiment of the present inven-
tion has been illustrated and described herein, it is obvious
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that many changes may be made in the structural details

of the novel muffler without departing from the spirit and

scope of the appended claims.

We claim:

1. An internal combustion engine exhaust muffler,
comprising a closed tank, means within said tank pro-
viding upper and lower spaced apart chambers, said lower
chamber being adapted to contain 2 cooling liquid, means
entering an upper portion of the tank for conducting
exhaust gases into said upper chamber and fer directing
the gases generally away from a beitom side of said
upper chamber, conduit means for conducting gases from
said upper chamber and for directing said gases against
a cooling liguid in said lower chamber, said conduit
means communicating with a central portion of said
bottom side of said upper chamber so that said gases
may be expanded and cosled in said upper chamber be-
fore entering said conduit means, and means providing
a tortuous passageway extending ir ansvers"lv of the tank
between said chambers and eziting from the tank adje-
cent said upper chamber for conducting said exhaust
gases from said lower chamber to the exterior of said
tank.

2. An internal combustion engine exhaust muffler,
comprising a closed tank, a plurality of transverse parti-
tions within said tank for dividing the tank into a plu-
rality of chambers, means for conducting hot exhaust
gases into a first chamber adjacent an upper end of the
tank for expanding and cocling the gases, means for con-
ducting the gases from said first chamber to a second
chamber adjacent a botiom end of the tank, said second
chamber being adapted to contain a liguid cocolant for
extinguishing any incandescent particles in said gases,
means permitiing said gases to escape from said second
chamber into a third chamber disposed between said firs:
and second chambers and surrcunding said second men-
tioned conducting means, and means exiting from the
tank adjacent said upper chamber for conducting said
gases from said third chamber to the exterior of said tank.

3. An iaternal combustion engine exhaust muffler,
comprising 2 closed tank, means providing a first cham-
ber in an upper end portion of the tank for expanding
and cooling exhaust gases, means providing a second
chamber in a bottom end portion of the tank and adapted
to contain a liquid cooclant, conduit means extending
transversely into said upper tank end portion and said
upper chamber and having perforations along an upper
portion therecof for directing exhaust gases vpwardly into
said upper chamber along a plurality of paths, means
for conducting said gases from a central bottom portion
of said upper chamber into said second chamber and for
directing said gases substantially normally against the
surface of a liquid coolant therein to insure impingement
of any incandescent particles carried by said gases against
said liguid coolant and means for conducting said gases
cut of said second chamber.

4, An internal combustion engine exhaust muffler,
comprising an upstanding closed tank, means providing
an expansion chamber in an upper end portion of the tank
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adapted to receive hot exhaust gases for expanding and
cocling said gases, means providing a second chamber
in a bottom end portion of the tank adapted to contain
a liquid coolant, pipe means extending through a side of
said upper tank end portion and having a perforated sec-
tion extending transversely within said upper expansion
chamber for directing exhaust gases into said upper ex-
pansion chamber alcng a plurality of paths, restricted
means for conducting gases from said expansion chamber
through an intermediate porticn of the tank and into
ud chamber and for directing said gases against
the ‘lh‘"f ce of a liquid coolant in said second chamber,
baffle means disposed within said second chamber for
restraining any surging motions of said liquid coolant,

said baffle means having a plurality of relatively small
cmcel / spaced passageways therethrough, which passage-

disposed at numerous depths of the liquid cool-
hat said coolant may readily circulate for contact
with exterior walls of said second chamber to cool said
liquid coolant, means providing chamber means in said
intermediate tank portion, means providing a restricted
cpening between said bottom chamber and said interme-
diate chamber means, and an exhaust outlet pipe com-
municating with said intermediate chamber means at a
position spaced from said bottom chamber and adjacent
said upper chamber so that exhaust gases passing from
the bottom chamber through the intermediate chamber
means serve tc insulate the bottom chamber from the
upper chamber and to cool the upper chamber.

5. An internal combustion engine exhaust muffler,
as defined in claim 4, wherein said baffle means com-
prises a perforated sheei-like member.

6. An internal combustion engine exhaust mufiler,
as defined in claim 4, wherein said means for conducting
gases from said expansion chamber and directing the
gases agzinst the surface of a liquid coolant is disposed
for directing szid gases against a mid-portion of the liquid
coolant, and wherein said baffie means includes a pair of
perforated baffle members spaced from the sides of the
tank and disposed on opposite sides of said mid-portion
to restrain surging motions of the liquid coolant and to
insure uniform circulation of the liquid coolant.

References Cited in the file of this patent
UMITED STATES PATENTS

2,958 Roebling . Feb. 16, 1843
324,683 Groesbeck et al, ..____ Aug. 18, 1885
853,915 Bowles oo May 14, 1907
881,735 Starrett - Mar. 10, 1908
899,628 Sepulchre . _ Sept. 29, 1508
919,249 Ruddiman oo Apr. 20, 1909

1,103,995 MUITay - e July 21, 1914
1,606,032 Kolstrand _ ... __________ Nov.9, 1926
FOREIGN PATENTS

19,061 Great Britain o _____ Aug. 28, 1896
23,980 Great Britain . _____. Dec. 12, 1914
209,874 Great Britain Jan. 24, 1924




