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5. Claims. (Cl. 181-52). V 
This invention relates, broadly... to mufflers for 

internal combustion engines and more specifically 
to improvements. in mufflers of the type that, are 
designed to restrain the discharge of incandes 
cent products of combustion. · 3 · ??, , , 

. . . There are numerous environs in Which the Op 
eration of a motor vehicle is extremely dangerous 
unless provision is made to safeguard the electric 
system and quench the sparks, customarily emit 
ted from the exhaust pipe leading from the muf 
fier. Flour and cottonmills, oil refineries, and Sea, 
board loading...docks, are illustrative of a few of 
many, enterprises... that, have prohibited the use 
of motorized material-handling equipment in the 
hazardous-zone of their activities. . . 
The present invention contemplates a muffler 

which is constructed; to eliminate, the emission 
of sparks and flames therefrom by (1) passing 
the exhaust gas through a tortuous pathin a heat 
exchanger to lower the temperature:thereof, (2) 
deflecting...the gas's and cinders upon the Surface 
of a fluid in the muffler to quench the flame or 
sparks, entrained therein, (3) passing the gas 
through a spark arrester...to separate; or, Screen 
the Solids, therefron, and (4) condensing the War 
porous, exhaust, before discharging the gas...to 
atmosphere. ‘‘? ? ? ??? 

In addition to, the foregoing objects, the inven 
tion further comprehends a structure, which is 
light in weight, economic. of manufacture, effi 
cient of Operation, and capable of use. Without 
renewal of the fluid therein over relatively long 
periods of continuous operation. . . . . . 
... Other objects and advantages, more or less 
ancillary to the foregoing, and the manner in 
which all the various objects are realized will 
appear in the following description, Which, con 
sidered in connection with the accompanying . 
drawings, sets forth the preferred embodiment of 
the-invention. . . . . 
In the drawings: - • . . . . . . . . s. 

Fig.1 is a vertical, longitudinal sectional view 
of the improved water muffler; ?? ( , 

Fig. 2, is an end elevational view, thereof; 
Fig. 3 is a cross-sectional view of the muffler, 

the section being taken on a plane indicated by 
the line 3-3 in Fig.1; - 

Fig. 4. is a horizontal sectional view, through 
the muffler, the section being taken on a plane. 
indicated by the line-4-4 in Fig.1; , . . . . . 

Fig. 5.is a diagrammatic view of the improved 
muffler coupled with the radiator in the vehicle. 

Referring first to. Fig. 1, the muffler chosen 
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hereinfor. purpose of illustration comprises, a 
tank 10 of elliptic transverse section having ver 

tical partitions: -i- and 2 adjacent, the end walls 
t3thereof defining respectively an intake expan 
sion chamber 14, a fluid reservoir 15, andia dis 
charge expansion chamber 6... The intake cham 
ber is provided with a conduit...I having the 
lower end thereof welded or otherwise affixed to 
a boss f8 pressed in the central portion of the 
partition II: The upper end of the tube is: Sup 
ported by a nipple. 9 mounted in the: tank. With 
the free end thereof threaded for the reception 
of the pipe from the engine exhaust manifold. 
The conduit is formed with an end. closure 20, 
and the major portion of the side Wall, thereof 
is perforated with relatively small, openings 2. 
The intake and discharge chambers are inter 
connected through one or more tubes 22 mounted 
in the lower portions of the partitions. and f2 
in fluid-tight relation with the reservoir. 5. The 
upper end of the wall 2 is pierced and formed to 
provide a rectangular opening 23. and an angu 
larly disposed depending baffle. 245 on the inner 
face thereof. The uppersportion of the tank is 
provided with a tube or pipe. 25 which constitutes 
the discharge passageway in the muffler. The 
tube is supported by a pilot boss 26 pressed in the 
wall i [, a flanged opening:27 in the wall. f2;...and 
a nipple 28 in the end wall 3. The end of the 
tube adjacent the intake chamber is closed by a 
cap 29. and the upper third of the Wall of a sub 
stantial portion of the same end.thereof is peror 
forated with relatively, small holes. 30 or may be 
formed With slots or screened openings: to re 
strain the entry of Solid, and liquid bodies and 
permit the egress of the gas. The free end of the 
nipple 28 is threaded to receive an exhaust pipe 
(not shown), or a condenser illustrated in Fig. 5. 
The central portion of the reservoir i? 5 is pro 
vided with a vertically disposed wall.3 consti 
tuting a baffle to dampen the surging action of 
the fluid within the chamber when the vehicle 
is in motion...The wall 3 is formed with clear 
ance, openings .32 for the tubes. 22, and 25 and 
this Wallas well as the partitions" and 2 and 
the end plates 3 are formed with marginal 
flanges 33 to accommodate the support thereof 
and reinforce the assembly. . . . 
The upper wall of the reservoir adjacent the 

discharge, chamber is provided with a filler neck 
34 having a cap 35threaded thereon and the low 
er portions of the walls and if 3 are fabricated 
for the support of a drain pipe 36. The drainpipe 
as illustrated in Fig. 1 is threaded for the recep 
tion of a cap. 37 and the inner end thereof, is 
preferably, provided with a collar: 38, which is 
welded to the plate f. 
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The muffler may be attached to the vehicle or 
other mechanism with which it is associated in 
any convenient manner, for example, through the 
brackets 39 and stud 40 illustrated herein. The 
brackets, as will be seen in Figs. 2 and 3, are 
formed from angle irons having the vertical legs 
thereof sheared to receive the base of the tank 
and the lateral flanges are pierced for the re 
ception of cap screws or similar supporting means. 
The stud 40 is mounted in a lug 4 welded in the 
side wall of the reservoir adjacent the top thereof 

O 

to minimize the lateral strains imposed on the 
Cradles or brackets 39. 
In practice it has been found that the improved 

muffler may be operated from four to eight hours 
before it is necessary to refill the reservoir. 5 and 
that such operative periods may be extended by 
coupling a condenser 42 (Fig. 5) of any conven 
tional form with the gas discharge outlet and 
draining the condensate back into the liquid 
reservoir. Further economies of the coolant may 
be realized by adding a material to the Water in 
the reservoir which will raise the boiling point 
thereof, for example, an admixture of Water With 
one of the glycols. 
In the embodiment illustrated in Fig. 5, the 

drain pipe 36 is coupled through a conduit 5) to 
the engine water pump 5 and an overflow line 
52 is mounted in the side Wall of the reservoir at 
a point slightly below the lower edge of the rec 
tangular opening 23 in the partition 2. The line 
52 is coupled with the radiator inlet 53, and, if 
desired, a valve 54 may be interposed in the line 
50 to control the fow of Water or other coolant 
circulated by the pump 5. 
In operation, the gases discharged from the 

engine will enter the conduit , pass through the 
openings 2 in the side wall thereof, enter the 
expansion chamber 4, then flow through the 
tubes 22 in the coolant reservoir and into the 
second expansion chamber 6. The gases will 
then pass through the opening 23, and over the 
face of the baffle 24, which will effect the deflec 
tion thereof over the surface of the Water in the 
reservoir 5. Should any incandescent particles 
of carbon remain in the gases after the transla 
tion thereof through the tubes 22, Such heated 
particles or sparks will be quenched since, the 
Wall 3 will arrest the flight thereof Save through 
the upper opening .32 in the Wall 3, which, it will 
be noted, is disposed above the lower edge of the 
baffle 24. After the gases pass through the open 
ing 32 they Will enter the apertures 30 in the 
upper face of the tube 25 and be discharged 
through the exhaust pipe. 
From the foregoing it will be recognized that an 

effective silencing action Will be produced as the 
gases pass through the Several expansion cham 
bers and the tortuous path formed by the con 

- duits associated therewith; that the gases will 
be appreciably cooled while passing through the 
chamber 4, the tubes 22, and the chamber 6; 
that the sparks entrained in the stream of the 
gases entering the reservoir will be entrapped 
therein and brought into impinged relation with 
the water carried thereby; and that even though 
the reservoir should become dry, the improved 
organization of baffles and the perforate tube 25 
will break up incandescent particles and arrest 
the passage of sparks therethrough. 
Although the foregoing description is neces 

sarily of a detailed character, in order that the 
invention may be completely set forth, it is to be 
understood that the specific terminology is not 
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4 
intended to be restrictive or confining, ånd that 
various rearrangements of parts and modifica 
tions of detail may be resorted to without depart 
ing from the Scope or Spirit of the invention as 
herein claimed. 

I claim: 
1. A liquid muffler for the exhaust gases of an 

internal combustion engine comprising a closed 
vessel, a partition adjacent each end thereof de 
fining respectively an inlet chamber, a liquid 
Wessel, and an outlet chamber communicating 
With the upper portion of said vessel, a conduit in 
the lower portion of Said vessel connecting said 
inlet and outlet chambers, liquid partially filling 
Said vessel, Said liquid constituting a coolant for 
the exhaust gases passing through the inlet 
chamber, said conduit, and said outlet chamber, 
and further constituting a quenching medium 
for Sparks passing into said vessel, and a dis 
charge tube in Said vessel above the liquid level, 
Said tube extending through and protruding be 
yond the outer wall of said outlet chamber and 
having a perforate side wall in the portion there 
of which is disposed within the vessel. 

2. A muffler for the exhaust gas from an in 
ternal combustion engine comprising a closed 
liquid tank, double walls in the opposed ends 
thereof defining gas expansion chambers, anim 
perforate tube in Said tank connecting the lower 
portions of Said chambers, a gas inlet in the top 
of one of Said chambers, an outlet, in the top of 
the other chamber communicating with said 
tank, a perforated outlet pipe, leading from the 
top of Said tank to and through said outlet cham 
ber whereby the exhaust gas is cooled as it passes 
through the chamber and interconnecting tube 
and is further cooled as it passes over the surface 
of the liquid in said tank. : .? 

3. A muffler comprising a liquid tank having 
Opposed double end walls, defining gas inlet and 
outlet chambers and a central liquid vessel, a 
conduit, connecting said chambers and extending 
through said vessel near the bottom thereof, a 
gas inlet tube in one of said chambers, an outlet 
in the other chamber leading into said vessel 
near the top thereof, baffle plates in said vessel 
to arrest the movement of sparks therein, and a 
perforated outlet pipe near the top of said vessel 
leading through said outlet chamber. 

4. A combined muffier, heat exchanger, and 
Spark arrester for an internal combustion engine 
comprising a closed tank, a partition at each end 
thereof defining gas inlet, and outlet chambers 
and a central liquid reservoir, a perforated gas 
inlet conduit having a closed end depending to 
the center of said inlet chamber, an imperforate 
tube adjacent the lower portion of said reservoir 
interconnecting said chambers, an opening ad 
jacent the top of the partition for said outlet 
chamber interconnecting the outlet chamber 
With the liquid reservoir, a baffle in said reservoir 
above said opening for deflecting exhaust gases 
downwardly into the reservoir, a gas ;discharge 
tube in the upper portion of said reservoir ex 
tending through said outlet chamber, said tube 
having a perforated side wall in the portion 
thereof within the reservoir. . . . . . 

5. A combined muffler, heat exchanger, and 
Spark arrester comprising a closed tank, a parti 
tion at each end thereof defining gas inlet and 
outlet chambers and a central liquid reservoir, 
liquid partially filling said reservoir, a gas inlet 
conduit extending into said inlet chamber, an im 
perforate tube adjacent the lower portion of said 



2,612,235. 
5 

reservoir interconnecting said chambers, an 
opening in the top of the partition for Said out" 
let chamber interconnecting said chamber With 
said reservoir, a baffle above said opening for der 
flecting gases downwardly into said reservoir, a 
gas discharge tube adjacent the top of Said reSei 
voir and said outlet chamber, said discharge tube 
having apertures in the upper face of the portion 
within the reservoir, and a perforated partition 
parallel the first-named partition in the center 
of said reservoir constituting a bafile to dampen 
the movement of the liquid in the reservoir. 

KARL W. SCHREECEX. 
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